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1. S6-456 (and S7-475, S7-139)
· Page 20, Subclause 6.2.1.1, Line 14, Technical.

· Comment:  The rational is to introduce a mechanism for recipient to recognize the progress and end of fragmented block.
· Proposed change:  To update figure 10: to introduce 2 additional bit(s) in the Frame control of the MAC header to indicate to the receiver the fragment conditions.
· Resolution:  Accepted in principle.  (1) Change "Fragment Number" to "Fragment Control", and split the "Fragment Control" into two fields -- one of three bits for "Fragment Number", and one of one bit for "Non-Final Fragment".  (2) Jin-Meng and Daniel will work on detailed changes to implement the resolution.
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 10 — Frame control format

6.7.2.1.2 Fragment Control / Coexistence / Next

The Fragment Control / Coexistence / Next field is set as follows:

b) In non-beacon management type frames, it is used as a Fragment Control field, which is formatted as shown in Figure 12.
1) The Fragment Number field is set to 0 if the frame contains no frame payload, a frame payload not fragmented, or the first first fragment of a fragmented frame payload, and is incremented by one from its value in the frame containing the previous fragment of a frame payload if the frame contains a fragmented frame payload.
2) The Non-final Fragment field is set to 0 if the frame contains no frame payload, a frame payload not fragmented, or the final fragment of a fragmented frame payload, and is set to 1 if the frame contains a non-final fragment of a fragmented frame payload.
c) 
d) In data type frames, it is used as a Fragment Control field, which is formatted as shown in Figure 12. 
1) The Fragment Number field is set to 0 if the frame contains no frame payload, an MSDU not fragmented, or the first first fragment of a fragmented MSDU, and is incremented by one from its value in the frame containing the previous fragment of an MSDU if the frame contains a fragmented MSDU.
2) The Non-final Fragment field is set to 0 if the frame contains no frame payload, an MSDU not fragmented, or the final fragment of a fragmented MSDU, and is set to 1 if the frame contains a non-final fragment of a fragmented MSDU.

f) 
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Figure 11 — Fragment Control format for non-beacon management and data type frames
Table 23 — MAC sublayer parameters

	Parameter
	Value

	mCSMADurationLimit
	2 × Allocation Slot Length

	mClockAccuracy
	20 ppm

	mClockResolution
	10 (s

	mG-AckDataSubtype
	1111 (binary)

	mGT_Nominal
	Allocation Slot Length / 10

	mMaxChannelChangeTime
	256 beacon periods

	mMaxFragmentCount
	8

	mMaxBANSize
	64


2. S6-499

· Page 23, Subclause 6.2.1.1.9, Line 5, Technical.

· Comment:  Sect a) 2) Does this mean that for scheduled downlink or Post from the Hub, that if the node has uplink data, it can set the "More Data" bit during the ACK “frame”?  If so, what are the options from the hub? Does it poll for immediate uplink transaction?  Does it perform improvised scheduling?  May a node send uplink data duri9ng a downlink allocation period?  Does this mean that the Node must support Polling to send an uplink frame during a downlink allocation period?
· Proposed change:  The Node may set the More bit in an Acknowledgement frame.  Hub should respond to the More bit being set the same as it does in other modes.  When the I-Ack policy is set to I-Ack or B-Ack on an uplink data or management frame, the Hub may respond with either an Ack, or an Ack+Poll.  If the Hub sends an Ack only, the Node may not send another Frame during the current access until a Poll is received.  If an Ack+Poll, or a Poll is received by the Node, the Node may send another Frame pSIFS after the end of the current frame transaction, or if a delayed poll, receive the poll in the improvised scheduled slot.  If the I-Ack Policy is set to N-Ack or L-Ack, the Node may send another frame pSIFS after the end of the current frame transaction, providing adequate time remains in the allocation interval.  
· Proposed resolution:  Alternative solution:  (1) Add two paragraphs to the beginning of 7.7.4 to allow a node to abort its scheduled uplink allocation interval.  (2) The term “frame transaction” is defined in clause 3 to include an I-Ack or B-Ack frame if requested and is referenced numerous times throughout clauses 6 and 7.  It is impossible and questionable to include a clarification such as “which includes an I-Ack or B-Ack frame if requested” every time it occurs.  (3) A node may initiate a frame transaction only in an uplink allocation interval or in response to a poll in a bilink allocation interval, or in a RAP/CAP.  (4) The change identified in (1) is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
7.7.4 Aborting scheduled allocations

A node may relinquish the remainer of a scheduled uplink allocation interval by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval.

A hub shall not reclaim a scheduled uplink allocation interval on the basis that it has not received any frame in that specific allocation interval, unless the node has explicitly relinquished the allocation interval as described above. 
A node or a hub shall treat an existing scheduled allocation to have been aborted after failing to receive any frame in the last mScheduledAllocationAborted allocation intervals of the allocation. Subsequently, the hub may reclaim the aborted scheduled allocations. 
 A node or a hub shall transmit at least one frame requiring an immediate return of a frame, such as an I-Ack or B-Ack frame, or a poll if applicable, in every allocation interval of a scheduled allocation so as to reduce the chance of experiencing an abortion of the scheduled allocation.

A node and a hub may start a new scheduled allocation procedure as specified in Figure 73 to reinstate their lost scheduled allocations or obtain their replacements. 

A node or a hub shall treat their connection to have been aborted after all the scheduled allocations of the node with the hub have been aborted.

3. S6-501
· Page 23, Subclause 6.2.1.1.9, Line 9, Technical.

· Comment:  W Sect b) 2) What is the setting when the Hub will be sending a Poll immediately following a Post?  Wouldn't it set the More bit to a 1 in the Posted Frame to indicated that the Node will immediately receive another Frame to prevent the node from going to sleep.
· Proposed change:  In unicast management and data type frames sent by a hub to a node, the More bit is set to one if the hub is to send a post or a poll to the node pMIFS after the end of the current frame when the ACK policy is N-Ack or L-Ack, or pSIFS  after the I-Ack or B-Ack frame from the Node to the Hub if the Ack Policy is set to I-Ack or B-Ack.
· Proposed resolution:  Accepted in principle.  (1) A frame transaction includes the ending I-Ack frame if the I-Ack frame is expected/required, as defined in clause 3.  (2) Revise the definition for post in Clause 3 to render it synonymous to a management or data type frame transmitted by a hub.  (3) After "post" add "or a poll".  Make similar changes throughout this subclause. (4) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
4. Definitions

post
 A management or data type frame sent by a hub to a node within its body area network (BAN). A post starts a posted allocation.

6.2.1.1.9 More Data 

The More Data field is set as follows:

a) In frames sent by a node to a hub, 

1) it is set to 0 if the node has no pending frame transactions to initiate with the hub, or

2) it is set to 1 if the node has one or more pending frame transactions to initiate with the hub.

b) In unicast management and data type frames sent by a hub to a node, 

1) it is set to 0 if the hub is not to send a post or poll to the node after the current frame transaction, or

2) it is set to 1 if the hub is to send a post or poll to the node after the end of the current frame transaction.

c) In I-Ack and B-Ack frames sent by a hub to a node, 

1) it is set to 0 if the hub is not announcing a time to send a post or poll to the node through the Sequence Number / Poll-Post Window and Fragment Number / Coexistence / Next fields of the current frame, or

2) it is set to 1 if the hub is announcing a time to send a post or poll to the node thorugh the Sequence Number / Poll-Post Window and Fragment Number / Coexistence / Next fields of the current frame.

d) In I-Ack+Poll, B-Ack+Poll, Poll, and T-Poll frames sent by a hub to a node, 

1) it is set to 0 if the hub grants to the node through this frame a polled allocation starting pSIFS after the end of the current frame, with the end or size of the polled allocation indicated in the Sequence Number / Poll-Post Window field of the current frame, or

2) it is set to 1 if the hub grants to the node through this frame no polled allocation but is to send another poll or a post to the node at a future time as indicated in the Sequence Number / Poll-Post Window and Fragment Number / Coexistence / Next fields of the current frame. 
e) In all other frames, it is reserved.

6.2.1.1.12 Fragment Control / Coexistence / Next

e) In I-Ack and B-Ack frames sent by a hub to a node, 

1) if the More Data field of the current frame is set to 0, it is reserved;

2) if the More Data field of the current frame is set to 1, indicating that the hub is to send a post or poll to the node at the start of the allocation slot indicated in the Poll-Post Window field of the current frame, it is used as a Next field, which is set to N such that the allocation slot is the one located in the current beacon period if N = 0 or in the next Nth beacon period not counting the current beacon period if N > 0. 
3. S6-412

· Page 23, Subclause 6.2.1.1.9, Editorial.

· Comment:  Use of “send a post” is not clear at this point, as it implies post is a frame and the difference between post and poll operation is not stated until 7.6?
· Proposed change:  Replace "send a post" with "post a frame”.

· Resolution:  Accepted in principle:  Change "send a post to" to "initiate a posted allocation with" throughout lines 7-17.  Also change "send another poll or a post to" to "initiate another polled or posted allocation with".
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  However, the change still sounds awkward and is not consistent with other subclauses where “send a post or poll” appears a few times.  In view of the newly proposed resolution to S6-501, a post is now a counterpart of a poll, with both post and poll defined earlier in Clause 3, and hence the issue raised in this comment is now addressed and closed.  Thus, this comment should be rejected.
4. S6-412

· Page 24, Subclause 6.2.1.1.11, Line 41, Editorial.

· Comment:  Text overly complicated in g part 1.

· Proposed change:  “...from its value in the data frame addressed to the same recipient....” and also remove 6 at start.
· Resolution:  E

· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  However, the proposed change is incorrect, and hence needs to be rejected.

5. S6-11 (and S6-287)
· Page 26, Subclause 6.2.1.1.12, Line 3, Technical.

· Comment:  Define the Coexistence field for B2 frames, so that some fields don't need to appear in the frame payload.
· Proposed change:  “(1) Insert a new numbered bullet before this line, with the following text:  h) In B2 frames, it is used as a Coexistence field, which is formatted as shown in a new figure. The BAN Priority field is set according to a new table to indicate the priority of the services provided to the BAN of this hub.  (2) Insert a new figure - Coexistence format for B2 frames,  defining two fields:  b0b1 for BAN Priority and b2b3 for Reserved.  (3) Insert a new table - BAN Priority field encoding, defining 4 field values 0-3 and 4 corresponding BAN services: Highest priority medical  services, general health services, mixed medical and non-medical services, non-medical services.
· Resolution:  Accepted. Jin-Meng will provide the new figure and table to Daniel.
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
In B2 frames, it is used as a Coexistence field, which is formatted as shown in Figure 13. The BAN Prority field is set according to Table 4 to indicate the priority of the services provided to the BAN of this hub.  The higher the value of this field, the higher the priority of the BAN services.  
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Figure 12 — Coexistence format for B2 frames

Table 4 — BAN Priority field encoding
	Field value

in decimal
	BAN services 

	0
	Non-medical services 

	1
	Mixed medical and non-medical services

	2
	General health services

	3
	Highest priority medical services


6. S6-9
· Page 25, Subclause 6.2.1.1.12, Line 12, Editorial.

· Comment:  The Coexistence field can be reused to define some fields for B2 frames as well (as noted in another comment).
· Proposed change:  After "Coexistence format", add "for beacon frames".
· Resolution:  Accepted. 
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 11
 — Coexistence format for beacon frames
7. S6-275

· Page 30, Subclause 6.3.1.10.1, Line 14, Technical.

· Comment:  Headers of Table 4 columns are ambiguous with respect to indexed variables "m" and "n".  Should explicitly state that n takes values n = 0,1,2,3,4.
· Proposed change:  Change column 1 header to "Beacon Shifting Sequence Index decimal value (m)".  Change column 2 header to "Beacon shifting Sequence values, n = 0,1,2,3,4".
· Resolution:  Editorial.  Accepted in principle.  Delete the middle column from Table 4. 
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session, but was superseded by the resolution to S6-54.
8. S6-54
· Page 30, Subclause 6.3.1.10.1, Line 16, Technical.

· Comment:  Table 4 third column is named Beacon Shifting Sequence pattern, while the text states Beacon Shifting Sequence Phase terms do not agree.
· Proposed change:  Select one term.
· Resolution:  Accepted in principle.  (1) In the table's heading, change "sequences" to "Sequence field encoding".  (2) In the left column, after "index" add "m in" (with "m" in italic).  (3) in the middle column, change "values" to "as function of Beacon Shifting Sequence Phase n = 0, 1, 2, …, 15" (with n in italic), and delete all instances of ", n = 0, 1, ...". except the header entry italic.  (4) In lines 2 and 41, page 24, after "incremented by one", add ", modulo 256, ". 
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.3.1.10.1 Beacon Shifting Sequence Index

The Beacon Shifting Sequence Index field is set according to Table 5 to the index m of the PN sequence PNm(n) governing the beacon transmission time pattern.
Table 5 — Beacon Shifting Sequence field encoding
	Beacon Shifting Sequence Index m in decimal value
	Beacon Shifting Sequence as function of 
Beacon Shifting Sequence Phase n = 0, 1, 2, …, 15
	Beacon Shifting Sequence pattern (“…” denotes pattern repeat)

	0
	PN0(n) = n mod 2
	PN0(n) = 0, 1, 0, 1, …

	1
	PN1(n) = 2×PN0(n)
	PN1(n) = 0, 2, 0, 2, …

	2
	PN2(n) = n mod 4
	PN2(n) = 0, 1, 2, 3, …

	3
	PN3(n) = [PN0(n) + PN2 (n)]/2 mod 2 + [PN0(n) + PN1(n) + PN2 (n)] mod 4
	PN3(n) = 0, 1, 3, 2, …

	4
	PN4(n) = [PN0(n) + PN1(n) + PN2(n)]/2
	PN4(n) = 0, 2, 1, 3, …

	5
	PN5(n) = {PN2(n) + [PN0(n) + PN2(n)]/2} mod 4
	PN5(n) = 0, 2, 3, 1, …

	6
	PN6(n) = PN1(n)+{[ PN0(n)+ PN2(n)]/2 mod 2}
	PN6(n) = 0, 3, 1, 2, …

	7
	PN7(n) = [PN1(n) + PN2(n)] mod 4
	PN7(n) = 0, 3, 2, 1, …

	8-15
	Reserved
	Reserved


6.3.1.10.2 Beacon Shifting Sequence Phase
The Beacon Shifting Sequence Phase field is incremented by one, modulo 16, from its value applicable to the last beacon period (superframe), active or inactive.

6.2.1.1.11 Sequence Number / Poll-Post Window

The Sequence Number / Poll-Post Window field is set as follows:

f) In beacon frames, it is used as a Sequence Number field, which is set as follows:

1) It is incremented by one, modulo 256, from its value applicable to the last beacon period (superframe), active or inactive.

g) In data type frames, it is used as a Sequence Number field, which is set as follows:

1) It is incremented by one, modulo 256, from its value in the frame that was of the same frame subtype and addressed to the same recipient(s) and that contained the previous MSDU or part thereof.

9. S6-273
· Page 29, Subclause 6.3.1.2, Line 7, Editorial.

· Comment:  Figure 15 caption should reflect beacon shifting enabled as it is illustrated but not yet described in the text.  Figure 15 may be confusing to those unfamiliar with beacon shifting which is not taught until later in the document.
· Proposed change:  Change caption of Figure 15 to read "Allocation slot ordering and numbering in beacon periods with exemplary beacon shifting".

· Resolution:  Accepted in principle.   Create two subclauses under 6.3.1.2, one for the case without beacon shifting, and the other for the case with beacon shifting.  Jin-Meng to bring the proposed resolution back to the group for review and resolution. 
· Note:  The resolution was made by the MAC-Security subgroup at the July IEEE session.  The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.3.1.2 Beacon Period Length

The Beacon Period Length field is set to the length of the current beacon period (superframe) in units of allocation slots. It is set to 0 to encode a value of 256 allocation slots. 
6.3.1.2.1 Allocation slot numbering
If beacon shifting is not enabled, the allocation slots in a beacon period (superframe) are numbered 0, 1, …, starting from the allocation slot that starts at the beacon transmission time of the beacon period (superframe) consecutively to the allocation slot that ends at the end of the beacon period (superframe), as shown in Figure 17.
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Figure 17 — Allocation slot ordering and numbering in beacon periods
6.3.1.2.2 Allocation slot numbering with beacon shifting
If beacon shifting is enabled, a beacon period must have 4N allocation slots in length, where N is an integer. The allocation slots in a beacon period are numbered 0, 1, …, 4N-1, starting from the allocation slot that starts at the beacon transmission time of the beacon period to the allocation slot that ends at the end of the beacon period and, if the beacon transmission time is not at the start of the beacon period, wrapping back to the allocation slot that starts at the start of the beacon period and finally to the allocation slot that ends at the beacon transmission time, as shown in Figure 18. A beacon period has four quarters, which are comprised of allocation slots 0 to N-1, N to 2N-1, 2N to 3N-1, and 3N to 4N-1, respectively. An allocation interval that does not cross a quarter boundary will not be fragmented regardless of which beacon shifting sequence is being used.
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Figure 18 — Allocation slot ordering and numbering in beacon periods                                         with exemplary beacon shifting
10. S6-399
· Page 39, Subclause 6.3.6.3, Line 17, Technical.

· Comment:  What is Former Hub Address to be used for?
· Proposed change:  Need to add a section on the role of this field and suggest making it optional.

· Proposed resolution:  Accepted in principle.  (1) Remove the Former Hub Address field from the frame payload and subclause 6.3.6.3.  (2) The intent of including this information is basically achieved –and seemingly more effectively – by the Disconnection frame which contains an optional “New Hub Address” field.  (3) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

6.3.6 Connection Request

A Connection Request frame contains a Frame Payload that is formatted as shown in Figure 29. It is transmitted by a node to request creation or modification of a connection with a hub, in particular, a Connected_NID, a wakeup arrangement, and optionally a scheduled allocation. 
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Figure 29 — Frame Payload format for Connection Request frames

6.3.6.1 Recipient Address

The Recipient Address field is set to the EUI-48 of the recipient of the current frame.

6.3.6.2 Sender Address

The Sending Address field is set to the EUI-48 of the sender of the current frame.
6.3.6.3 MAC Capability

The MAC Capability is as defined in 6.6.1.
11.  S6-195 (and S6-284, S6-460, S6-24, S6-322, S6-68, S6-288, S6-118, S6-286, S6-374, S6-70, S6-289, S6-266, S6-73, S6-74, S6-293, S6-76, S6-77, S6-78)
· Page 47, Subclause 6.3.11.4.1, Lines 1-22, Technical.

· Comment:  (1) Both the definition and table for "Piconet priority" needed to be reworked to be consistent in naming and format with other sections.  (2) There is no difference in functional behaviors between "time sharing" and "offset piconet synchronization" -- both of which cannot require superframe boundary synchronization between networks.  There is no functional description for "piconet enquiry".  Therefore, there is no functional use of the "coexistence mode" field.  (3) The Allocation Time / Duty Cycle field essentially has the same definition under both "time sharing" and "offset piconet synchronization" modes.  It just means the percentage of the total allocation of one network.
· Proposed change:  (1) Change "Piconet Priority" to "BAN Services", a new field proposed in the Coexistence field of the MAC header of B2 frames.  Accordingly, change the definition to "The BAN Services field is as defined in 6.2.1.1.12 h) and Table 4" (which were proposed for B2 frames).  (2) Remove the "coexistence mode" field in Figure 29, subclause 6.3.11.4.3 which was misspelled as "coexistence response", and Table 11.  (3) Change "Allocation Time /duty cycle" in both Figure 29 and 6.3.11.4.4 to "Allocation Percentage", and change the definition to the following:  The Allocation Percentage field is set to P such that this hub is to use an aggregate allocation of up to 4×P% of the total time on its operating channel for its body area network (BAN).  (4) Delete Table 12 (mislabeled as "coexistence modes").
· Resolution:  Accepted in principle.  Comment (1) is addressed in another comment.  Ranjeet to propose the change to the group to address the other two comments. 
· Note:  The partial resolution was made by the MAC-Security subgroup at the July IEEE session.  (1) A few more comments were also directed at correcting the inconsistencies in the formats and definitions of the two coexistence request/response frames.  However, even with the resolutions of those comments, Figure 29 and Figure 30 are still not formatted correctly, neither are most definitions of the fields therein.  (2) A few fields appear in the definitions, but their functionalities are not clear or even mentioned in subclause 7.12.3 where the functional description of (active) coexistence is given.  (3) To facilitate incorporation of comment resolutions into the TG6 draft, I spent more time redrawing the figures and reediting the text as shown below, based on the aforementioned comment resolutions, some of which are yet to be finalized pending the resolutions of the comments on 7.12.3:

6.3.11.3 Command ID

The Command ID field is set according to Table 12 such that it identifies the specific command of the current frame. 
Table 12 — Command ID field encoding

	Field value in decimal 
	Command name

	0
	Command – Active Temporal Coexistence Request

	1
	Command – Active Temporal Coexistence Response

	2
	Command – Battery Level Indication

	3
	Command – Battery Level Inquiry

	4-255
	Reserved


6.3.11.4 Command Data

The Command Data field is specific to the command conveyed in the current frame.

6.3.11.5 Command – Active Temporal Coexistence Request

The Command Data field is formatted as shown in Figure 35 for a Command – Active Temporal Coexistence Request frame, which is optionally transmitted by a hub to another hub to convey certain active coexistence information.

[image: image12.emf]Bits:

Bit order:

Active

Temporal

Coexistence

Mode

2

b6-b7

BAN

Priority

2

b0-b1

Reserved

4

b2-b5

Allocation

Percentage

8

b0-b7


Figure 35 — Command Data format for Command – Active Temporal Coexistence Request frames
6.3.11.5.1 BAN Priority
The BAN Priority field is as defined in 6.2.1.1.12 f) and Table 4.
6.3.11.5.2 Active Temporal Coexistence Mode
The Active Temporal Coexistence Mode field is set according to Table 13 such that it indicates an active coexistence mode.
Table 13 — Active Temporal Coexistence mode field encoding
	Field value in decimal
	Active Temporal coexistence mode

	0
	Active time sharing

	1
	Offset BAN synchronization

	2
	BAN inquiry

	3
	Reserved

	6.3.11.5.3 
	6.3.11.5.3 

	6.3.11.5.3 
	6.3.11.5.3 


6.3.11.5.3 Allocation Percentage
6.3.1.10.1 
The Allocation Percentage field is set to P such that this hub is to use an aggregate allocation of up to 1/2×P% of the total time on its operating channel for its body area network (BAN). 

6.3.11.6 Command – Active Temporal Coexistence Response
Table 21 
	
	
	

	
	
	

	
	
	

	
	
	


The Command Data field is formatted as shown in Figure 36 for a Command – Active Temporal Coexistence Response frame, which is optionally transmitted by a hub in response to another hub to provide certain active coexistence information. 
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Figure 36 — Command Data format for Command – Active Temporal Coexistence Response frames

6.3.11.6.1 Active Temporal Coexistence Status
The Active Temporal Coexistence Status field is set to 1 if the last active coexistence request from the recipient of this frame is accepted, or is set to 0 otherwise.

6.3.11.6.2 Active Temporal Coexistence Mode

The Active Temporal Coexistence Mode field is set to its value in the last Command – Active Temporal Coexistence Request frame received from the recipient of this frame.

6.3.11.6.3 Allocation Percentage
The Allocation Percentage field is as defined in 6.3.11.5.3. 
12. 
13. 
	14. 
	15. 
	16. 

	17. 
	18. 
	19. 

	20. 
	21. 
	22. 

	23. 
	24. 
	25. 


26. 
27. S6-196
· Page 48, Subclause 6.3.11.5(b), Lines 3-20, Technical.

· Comment:  These are just duplicates of the subclauses for the "Coexistence Request" version, except for the "status" field, which, however, is meaningless.  There is no functional difference specified for "coexistence request accepted" and "coexistence request rejected".  In particular, what does the acceptance or rejection of a coexistence request by network 2 mean to network 1 that made the request?  Nothing in either case.
· Proposed change:  Remove them along with the figure and table within.
· Resolution:  Deferred.  Pending review of Clause 7. 
· Note:  The resolution was deferred by the MAC-Security subgroup at the July IEEE session.

· Proposed resolution:  Remove the Command – Active Temporal Coexistence Response frame captured in the resolution to S6-195, and delete “request” from the other command frame, as shown below but not yet incorporated in doc. # IEEE 802.15.10-0679-00-0006:

6.3.11.3 Command ID

The Command ID field is set according to Table 12 such that it identifies the specific command of the current frame. 
Table 12 — Command ID field encoding

	Field value in decimal 
	Command name

	0
	Command – Active Temporal Coexistence

	1
	Reserved

	2
	Command – Battery Level Indication

	3
	Command – Battery Level Inquiry

	4-255
	Reserved


6.3.11.4 Command Data

The Command Data field is specific to the command conveyed in the current frame.

6.3.11.5 Command – Active Temporal Coexistence 
The Command Data field is formatted as shown in Figure 35 for a Command – Active Temporal Coexistence frame, which is optionally transmitted by a hub to another hub to convey certain active coexistence information.
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Figure 35 — Command Data format for Command – Active Temporal Coexistence frames
6.3.11.5.1 BAN Priority
The BAN Priority field is as defined in 6.2.1.1.12 f) and Table 4.
6.3.11.5.2 Active Temporal Coexistence Mode
The Active Temporal Coexistence Mode field is set according to Table 13 such that it indicates an active coexistence mode.
Table 13 — Active Temporal Coexistence mode field encoding
	Field value in decimal
	Active Temporal coexistence mode

	0
	Active BAN time sharing

	1
	Offset BAN synchronization

	2
	BAN inquiry

	3
	Reserved

	6.3.11.5.3 
	6.3.11.5.3 

	6.3.11.5.3 
	6.3.11.5.3 


6.3.11.5.3 Allocation Percentage
6.3.1.10.1 
The Allocation Percentage field is set to P such that this hub is to use an aggregate allocation of up to 1/2×P% of the total time on its operating channel for its body area network (BAN). 

28. 
29. 
	30. 
	31. 
	32. 

	33. 
	34. 
	35. 

	36. 
	37. 
	38. 

	39. 
	40. 
	41. 


42. S6-400
· Page 40, Subclause 6.3.6.6, Figure 24 and Figure 25, Technical.

· Comment:  Channel Order IE is shown in the Connection Change Indicator, but Channel Order IE is shown only in a Connection Assignment and not in the Connection Request? Similarly the Group Connection IE in a Request is not covered by the Connection Change Indicator. Also there are >8  optional IE's in an Assignment frame.
· Proposed change:  The use of Connection Change Indicator to refer to IE's in the Connection Request and Assignment frames needs to be made consistent.
· Resolution:  Deferred.

· Note:  The resolution was deferred by the MAC-Security subgroup at the July IEEE session.
· Proposed resolution:  Accepted in principle.  (1) Add a clarification sentence as a first paragraph under subclause 6.3.6.6.7:  “The Channel Order IE Change field in Connection Request frames is reserved.”  In line 2, page 41, after “field” add “in Connection Assignment frames”.  (2) If an IE is not contained in Connection Request frames, then the change of that IE will not even be checked in the first place, so the corresponding IE Change field of the Connection Change Indicator in those frames will not be processed or interpreted in any way by the recipient.  (3) The Group Connection IE will be checked and processed separately each time a Connection Request/Response frame is received, so it is not covered by the Connection Change Indicator.  (4) The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.
6.3.6.6.7 Channel Order IE Change

The Channel Order IE Change field in Connection Request frames is reserved.

The Channel Order IE Change field in Connection Assignment frames is set to 1 if the value of the Nibble Encoded Channel Order IE or Octet Encoded Channel Order IE has been changed, or is set to 0 otherwise.

43. S6-414

· Page 40, Subclause 6.3.6.6.3 – Subclause 6.3.6.6.6, Technical.

· Comment:  The titles of IE's should be changed to indicate that they are requests and remove assignment(as they are requests to change which will not take effect until the assignment is sent by the hub). This would align with 6.3.7.13-16.
· Proposed change:  

· Proposed resolution:  Rejected.  (1) Each of these fields indicates if there is a change in either the request or assignment IE, and is contained in either a Connection Request or a Connection Assignment frame.  In particular, if it is contained in the latter, then the field indicates if there is a change in the assignment IE.  (2) See also the proposed resolution to S6-400.
44. S6-115
· Page 41, Subclause 6.3.6.6.7, Line 2, Editorial.

· Comment:  "Nibble" not defined.

· Proposed change:  Define in definition section.

· Proposed resolution:  Rejected.  It is used only as part of the name of an IE, so in a sense it is part of a proper name which does not need to be defined.

45. S6-401
· Page 41, Subclause 6.3.6.7 (and Subclause 6.3.6.8), Lines 7-8, Technical/Editorial.

· Comment:  The text referring to the use of two octets to hold the 1 octet long superframe sequence number of the wakeup phase is unclear as to the use of the 2nd octet and why a 2nd octet is needed - is it to allow a node to sleep for 64K superframes. No mention of encoding of 2nd octet at all in wakeup period in 6.3.6.8.
· Proposed change:  Explain role of 2nd octet.
· Proposed resolution:  Accepted in principle.  The change is shown belowand incorporated in doc. # IEEE 802.15.10-0679-00-0006.
6.3.6.7 Wakeup Phase

The Wakeup Phase field is set to the sequence number of the next beacon period (superframe) in which the node is willing to wake up for frame reception and transmission, with the sequence number of a beacon period (superframe) treated as incremented by one modulo 216, instead of modulo 28, from that of the previous beacon period (superframe).  With a length of two octets, this field allows a node’s next wakeup to be scheduled up to 65536 beacon periods (superframes) away from the current one. 

6.3.6.8 Wakeup Period

The Wakeup Period field is set to the length, in units of beacon periods (superframes), between the start of successive wakeups of this node, and is effective from the next wakeup indicated in the preceding Wakeup Phase field. It is set to 0 to encode a value of 65536 beacon periods. The beacon periods (superframes) in which the node will wakeup for frame reception and transmission as defined by this field and the preceding one are referred to as the node’s wakeup beacon periods (superframes).  With a length of two octets, this field allows a node’s wakeup period to be up to 65536 beacon periods (superframes).
46. S6-282 (and S6-63)
· Page 41, Subclause 6.3.6.8, Line 12, Technical.

· Comment:  Wakeup Period field is defined as taking values from 1 to 256 using one octet.  However, the field is shown to be two octets lone in Figure 23.
· Proposed change:  Change this field to be one octet long in both the text and in Figure 23.
· Proposed resolution:  Alternative solution:  Change 256 to 65536, as shown in the proposed resolution to S6-401.  This change has been incorporated in doc. # IEEE 802.15.10-0679-00-0006.

47. S6-503
· Page 42, Subclause 6.3.7, Line 1, Editorial.

· Comment:  After the Connection Request Frame, is the Connection Assignment frame transmitted by the Hub expected pSIFS later?  Or, does the Hub perform an I-Ack per Ack policy and then "Post" the Connection Assignment Frame pMIFS after the Ack Frame?  What happens when the Hub does not have enough time to process the request in time to send it immediately after the Request or Ack?  In that case, how is the Assignment Frame sent, since this occurs during a contention period and the Hub shall not initiate a Post?  
· Proposed change:  Need explanation for this case.
· Proposed resolution:  Rejected.  This subclause is about frame formats, whereas the comment is about acknowledgment and medium access rules, which are given in 7.2.7 (especially Table 18) and 7.4.

48. S6-402
· Page 42, Subclause 6.3.7, Technical.

· Comment:  Mac and PHY Capability of the Hub is in the Beacon, so why is it not needed in all Connection Assignment frames.
· Proposed change:  Suggest that the MAC and PHY capability should be made optional in the Connection Assignment for use only in non beacon modes.
· Proposed resolution:  Rejected.  (1) Even in beacon mode, it is still desirable to include these two fields in the Connection Assignment frame, since the node may need to know them before it receives the next beacon, which could be quite some time later.  (2) Making these two fields optional would entail changing them from fixed length fields to IEs, causing an increase in the number of IEs and in the maximum length of the frame payload.

49. S6-385 (and S6-380, S6-381, S6-67)
· Page 45, Subclause 6.3.8, Line 1, Technical.

· Comment:  "B+EAP1 Length" and "EAP2 Length" seems redundant as they are in beacon and have been already removed from "Connection Assignment" frame.  
· Proposed change:  Delete "B+EAP1 Length" and "EAP2 Length" fields from "Multinode Connection Assignment" frame.

· Proposed resolution:  Accepted.  This proposed change has been incorporated in doc. # IEEE 802.15.10-0679-00-0006.  See also the proposed resolution to S6-189.
50. S6-504
· Page 44, Subclause 6.3.8, Line 21, Technical.

· Comment:  It is stated that the Multinode Connection Assignment is made with a broadcast (multicast) frame.  When do nodes listen for broadcast or multicast frames?  This could be useful for quickly changing the superframe structure, but there needs to be a well define time when nodes are listening.  
· Proposed change:  Add a period, immediately after the Beacon, when nodes are required to listen for broadcast/multicast frames when beacon mode is enabled.
· Proposed resolution:  Rejected.  (1) This subclause is about frame formats, whereas the comment is about medium access rules.  (2) Some nodes need to stay inactive (hibernate) across beacon periods and hence do not wake up to receive every beacon.  (3) A hub may use currently available access methods to schedule/improvise downlink transmissions for local broadcast.

51. S6-505
· Page 45, Subclause 6.3.8, Line 21, Technical.

· Comment:  It is not clear how Multimode Connection Assignment is different from Group Connection Assignment.  
· Proposed change:  Clarify the difference.
· Proposed resolution:  Rejected.  (1) There is no such thing as “Group Connection Assignment”.  (2) There is a Group Connection Assignment IE, which is defined (and clarified) in Subclause 6.7.6.
52. S6-189 (and S6-471, S6-385, S6-96)
· Page 45, Subclause 6.3.8, Technical.

· Comment:  There are some inconsistencies between this frame and the Connection Assignment frame in 24 on which this frame is based.  
· Proposed change:  (1) Remove the B+EAP1 Length and EAP2 Length fields.  (2) Move the Status Code field into the Node Connection Assignment IE.  (3)  Change the length bound for the Node Connection Assignment IE fields to 15.
· Proposed resolution:  Accepted.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.3.8 Multinode Connection Assignment

A Multinode Connection Assignment frame contains a Frame Payload that is formatted as shown in Figure 32. It is optionally locally broadcast by a hub to respond to connection requests from multiple nodes or to change earlier connection assignments to multiple nodes. 
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Figure 32 — Frame Payload format for Multinode Connection Assignment frames

All the fields are as defined in 6.3.7 for Connection Assignment frames, except the Node Connection Assignment IE which is defined as in 6.7.11.

6.7.11 Node Connection Assignment IE

A Node Connection Assignment IE is formatted as shown in Figure 55. It is optionally contained in Multinode Connection Assignment frames to assign or reassign one or more scheduled allocations to the identified node.
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Figure 55 — Node Connection Assignment IE format

All the fields after the Length field pertain to the same node and are as defined in 6.3.7 for Connection Assignment frames, except the Node Address field which is set to the EUI-48 of the node. 
53. S6-85
· Page 50, Subclause 6.4.2, Technical.

· Comment:  Figure 32 the frame status bitmap uses 0, 1, … instead of L-R.  
· Proposed change:  Replace 0, 1, .. With L-R.

· Proposed resolution:  Accepted.  
· Note:  (1) Also change “1” to “0” located above the noted label.  (2) Further change the boundaries of the fields from solid lines to dashed lines, as these fields are not always present in a B-Ack frame.   (3) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.4.2 Block Acknowledgement (B-ACK)

A B-Ack frame selectively contains a Frame Payload that is formatted as shown in Figure 38. It is transmitted by a node or a hub to acknowledge the reception status of certain preceding data type frames each containing a whole MSDU. 
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Figure 38 — Frame Payload format for B-ACK frames

54. S6-403
· Page 50, Subclause 6.4.2, Technical.

· Comment:  Clarify whether or not block transfers can span more than 1 superframe when the block does not fit the allocation interval?  
· Proposed change:  

· Proposed resolution:  Accepted in principle.  (1) On page 74, add to the end of line 32 the following:  Subject to this restriction, a block transmission may span more than one allocation interval or beacon period (superframe).  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
1. Block Acknowledgment Later (L-Ack) and Block Acknowledgment (B-Ack)

A source—a node or a hub—may send a frame with the Ack Policy field set to B-Ack if the following two conditions are satisfied:

· The frame contains a whole MSDU.

· The recipient supports L-Ack / B-Ack as indicated in the latter’s MAC Capability field.

The recipient shall acknowledge a received frame with the Ack Policy field set to B-Ack by sending a B-Ack frame back pSIFS after the end of the received frame. The B-Ack frame shall contain a frame payload as defined in 6.4.2 unless the following two conditions are both true:

· No older frames of the same frame subtype as the last received frame are still expected to be received.

· Only one frame in the next block transmission is allowed.

A block transmission starts from the first frame sent after the last B-Ack frame received and ends with the last frame sent before receiving next B-Ack frame.
The source shall not transmit more frames in a block transmission than allowed as specified in the last B-Ack frame received. These frames should not be longer than the final frame sent in the previous block transmission. The source shall end a block transmission with a frame with the Ack Policy field set to B-Ack.

The source shall separate the frames in a block transmission within an allocation interval by pMIFS or pSIFS, depending on whether it is setting the block transmission as a burst mode transmission defined at the PHY layer.
The source shall send frames in a block transmission in the order of increasing sequence number values, which are not necessarily consecutive if the block transmission contains retransmitted frames, considering that sequence number wraparound is also increasing the sequence number value. The source shall not retransmit frames that are older than the frame indicated in the Oldest Frame Expected field of the last B-Ack frame received. It should retransmit frames that were not received as indicated in the Frame Status Bitmap field of that B-Ack frame, starting with the oldest frame expected or the next oldest frame still buffered.  The source may discard frames if permitted by the application generating those frames, due to buffer constraints or aging considerations. 
The source, once starting a block transmission, shall not transmit frames of another frame type or subtype until it has finished the block transmission.  Subject to this restriction, a block transmission may span more than one allocation interval or beacon period (superframe).
55. S6-506
· Page 50, Subclause 6.4.2.1, Line 8, Technical.

· Comment:  At what point is it determined that this oldest frame needs to be discarded.  Who has the responsibility and how is this decision made, and what criteria is used to make it.  Is the discard decision the responsibility of the sender or the receiver?  Once a discard decision is made, how is that decision communicated to the other side?  This determines the buffering requirements on both the sender and receiver sides.  
· Proposed change:  The oldest expected frame shall not be older than the 15 frames received.  If more than 15 newer frames are received, then the oldest frame expected shall be changed such that no more the 15 newer frames are present at the receiver.  Once an oldest frame expected is changed to a high number, the sending node shall discard any frames older than the oldest expected.  The sender may not save the oldest frame expected, depending on its buffering capabilities.  It may chose to ignore the oldest frame expected, and instead, send the oldest frame in its buffer which has not been acknowledged.
· Proposed resolution:  Alternative solution:  (1) The mention of “15 frames” appears to be due to misconception.  There is not such a specific number as 15 that is specified here.  (2) On page 74, change the last sentence in lines 29-30 to the following:  It should retransmit frames that were not received as indicated in the Frame Status Bitmap field of that B-Ack frame, starting with the oldest frame expected or the next oldest frame still buffered.  The source may discard frames if permitted by the application generating those frames, due to buffer constraints or aging considerations.  (3) The functional behaviors of block transmission and acknowledgment are detailed in Subclause 7.2.7.4.  (4) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
56. S6-507
· Page 50, Subclause 6.4.2.3, Line 19, Technical.

· Comment:  What is the maximum number of frames that can be acknowledged with a B-Ack.  There needs to be a reasonable limit, since newer frames from the oldest expected frame cannot be forwarded, and therefore must be buffered until it is decided to discard the "oldest" expected frame.  
· Proposed change:  The maximum number of frames that can be acknowledged with a B-Ack is 16, so the maximum value of N is 2.
· Proposed resolution:  Rejected:  The Next Block Size field is set by the recipient and provides the desired functionality.

57. S6-308
· Page 51, Subclause 6.4.6, Line 10, Technical.

· Comment:  Timed-Poll (T-Poll).  
· Proposed change:  Since the size of payload in T-poll is constant. The T-poll can be merged with the poll message. This will reduce the total number of management frame and therefore MAC complexity.
· Proposed resolution:  Rejected:  (1) The proposed change does not describe how to merge the two frames.  (2) A Poll frame has no frame payload, but a T-Poll frame does.  Merging the two frames would result in the merged frame either always having a frame payload and hence effectively eliminating the current Poll frame, or having an optional frame payload and hence entailing a field to encode whether the frame payload is present.  The first alternative is unlikely the intent of the commenter.  The second alternative is essentially what the draft has now – which uses a bit in the Frame Subtype field to indicate whether the frame has a frame payload or not and hence is a Poll or T-Poll frame.  Note that all the MAC header bits other than those currently reserved for ALL frames have been used/defined for Poll or T-Poll frames, leaving none of them available to encode the absence or presence of a frame payload in a “merged” Poll frame.  (3) The T-Poll frame is not a management type frame, but a control type frame.

58. S6-508
· Page 51, Subclause 6.4.6, Line 19, Technical.

· Comment:  Are both T-Poll replace Poll required?  Should T-Poll replace Poll or vice versa, so that only one type is used?  Why are both needed?  T-Poll was added to support Delayed Bilink Access.  Can both Delayed Bilink and T-Poll be eliminated.
· Proposed change:  Justify why both Delayed Bilink and T-Poll are required.  If neither is required, eliminate both.  If T-Poll is not required, eliminate it.  
· Proposed resolution:  Rejected:  (1) A T-Poll frame provides timing information about the superframe and allocation slot boundaries, which are needed for scheduled access in non-beacon mode as introduced in 7.3.2.  This information is contained in a frame payload.  On the other hand, a Poll frame does not contain such information nor a frame payload, but is expectedly to be used more often than a T-Poll frame in beacon mode.  (2) T-Poll frames are now also needed for two-hop star topology extension, as described in 15-10-0544-01-0006-two-hop-star-topology-extension-proposed-replacement-text.doc submitted to address quite a few comments on Subclause 7.9.  (3) See also the proposed resolution to S6-308.  
59. S6-509
· Page 51, Subclause 6.4.6, Line 19, Technical.

· Comment:  If T-Poll is required, are "I-Ack & T-Poll" and "B-Ack & T-Poll" also required?  Are these combinations also needed for consistency?  Is T-Poll required only for the first frame of an allocation interval, and after that Poll is used?
· Proposed change:  If T-Poll is required, then:  A T-Poll is used to mark the beginning of an allocation interval to synchronize the clocks of those nodes which do not, or did not, receive the beacon.  A T-Poll is only sent at the beginning of a Scheduled Bilink or Delayed Bilink allocation.  All other Polling in that same allocation interval shall use a Poll or I-Ack+Poll or B-Ack+Poll.  
· Proposed resolution:  Rejected:  (1) There are no I-Ack + T-Poll or B-Ack + T-Poll frames, as such frames would be used less frequently than I-Ack + Poll or B-Ack + Poll frames.  Consistency yields to simplicity (or less complexity) here.  (2) A T-Poll frame is allowed to be sent any time at the discretion of the sending hub.  There appears to have no complexity reduction in restricting the transmission time of a T-Poll frame as proposed.  Recall that the first frame sent in a scheduled or delayed bilink allocation interval may be a post other than a poll.
60. S6-415
· Page 51, Subclause 6.4.6, Editorial.

· Comment:  First sentence here needs to state it is also sent by a relay node as per 6.4.6.4. Also state that a relay can do resource allocation using a T-Poll.

· Proposed change:   
· Proposed resolution:  Alternative solution:  (1) On page 51, line 11, Add “Except stated otherwise,” before “It is transmitted”.  The new text for 7.9 describes the use of T-Poll frames in great detail, and of all frames involved in two-hop extension in a single place.  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.4.6 Timed-Poll (T-Poll)

A T-Poll frame contains a Frame Payload that is formatted as shown in Figure 39. Except stated otherwise, it is transmitted by a hub to grant to the addressed node an immediate polled allocation that starts pSIFS after the end of the frame or to inform the node of a future poll or post, while providing the hub’s current time for the node’s clock synchronization. The T-Poll frame is equivalent in function to a Poll frame expanded by a frame payload containing a transmit timestamp for superframe boundary synchronization and optionally a relay link quality for relay selection.
61. S6-306
· Page 51, Subclause 6.4.6, Technical.

· Comment:  The functionality of T-Poll message and Poll message presented in the draft are same. The T-Poll should be merged with a Poll message. Additional complexity in maintaining the T-Poll message.
· Proposed change:  Rework section 6.4.6.
· Proposed resolution:  Rejected.  See the proposed resolution to similar comments S6-308 and S6-508.
62. S6-307
· Page 51, Subclause 6.4.6, Technical.

· Comment:  Type II access poll requires sleep bit in the poll message to explicitly tell nodes to go to sleep mode.

· Proposed change:  Inclusion of sleep bit in the Poll message (by reusing an existing bit).

· Proposed resolution:  Rejected.  (1) No such a bit is referenced in the current functional description of type II access poll.  No new text for the functional description of this bit is provided either.  (2) No existing bit of the MAC header is available or identified for such a reuse.

63. S6-510
· Page 52, Subclause 6.4.6.3, Line 2, Technical.

· Comment:  This statement does not adequately specify the timing requirement.  There needs to be more accuracy defined by referencing the offset to a specific symbol/bit location in the frame.  How is the beginning transmission defined relative to the beginning of the slot?
· Proposed change:  There is no a simple solution to this requirement.  It will involve interaction between the PHY and the MAC, most likely with some timing information supplied to the MAC by the PHY on the receiver side.  There also needed to be a tight link between the MAC and the PHY on the sender side so that the encoded value matches the delay from the start of the current slot.  An accuracy must be defined such that guard times are not violated.
· Proposed resolution:  Rejected.  (1) This is not an issue unique to the definition here.  For example, when beacon transmission is supposed to start at the start of the first allocation slot of a beacon period, it also assumes the start of a frame transmission or reception (to/from the local air interface) is already defined (in the PHY spec). (2) The MAC-PHY delay on frame transmission, or the PHY-MAC delay on frame reception, is an implementation dependent parameter and accounted for by the implementation.  (3) The MAC does provide a mClockResolution value for budgeting appropriate guard times.

64.  S6-201
· Page 52, Subclause 6.4.6.4, Lines 4-8, Technical.

· Comment:  The "received signal strength of signals" does not truly reflect the quality of the link in presence of noise and interference.
· Proposed change:  Remove the Relay Link Quality field and all references to it, unless the proposers provide a revised text that addresses this fundamental issue.  Note that the field value must be "absolute" in the sense that all devices will generate the same value independent of their internal calibration levels they used in estimating that value.
· Proposed resolution:  Accepted.  The changes are incorporated in doc. # IEEE 802.15.10-0679-00-0006.
65. S6-296
· Page 52, Subclause 6.4.7, Technical.

· Comment:  Wakeup frames are redundant with the various Poll messages.  In addition, nodes must be actively listening in order to receive such wakeup frames.  Hence, nodes to be kept "awake" must be told following some other frame exchange which is equivalent to a poll or ACK+Poll.
· Proposed change:  Delete Wakeup frame and utilize various poll frame functions to keep nodes awake.
· Proposed resolution:  Accepted.  (1) See also similar comments S7-368, S7-17, S7-25.  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006  (removal of Subclause 6.4.7 and Subclauses 7.8.2.1.1, 7.8.2.1.2, and 7.8.2.1.4 is not shown but is part of the resolution):
Table 3 — Frame Type and Frame Subtype field encoding

	Frame Type value b5 b4
	Frame Type name
	Frame Subtype value b3 b2 b1 b0
	Frame Subtype name

	00
	Management
	0000
	Beacon

	00
	Management
	0001
	Reserved

	00
	Management
	0010
	Security Association

	00
	Management
	0011
	Security Disassociation

	00
	Management
	0100
	PTK

	00
	Management
	0101
	GTK

	00
	Management
	0110-0111
	Reserved

	00
	Management
	1000
	Connection Request

	00
	Management
	1001
	Connection Assignment

	00
	Management
	1010
	Multinode Connection Assignment

	00
	Management
	1011
	Disconnection

	00
	Management
	1100-1110
	Reserved

	00
	Management
	1111
	Command

	01
	Control
	0000
	I-Ack

	01
	Control
	0001
	B-Ack

	01
	Control
	0010-0011
	Reserved

	01
	Control
	0100
	I-Ack+Poll

	01
	Control
	0101
	B-Ack+Poll

	01
	Control
	0110
	Poll

	01
	Control
	0111
	T-Poll

	01
	Control
	1000-1101
	Reserved

	01
	Control
	1110
	Reserved

	01
	Control
	1111
	B2

	10
	Data
	0111
	Emergency

	10
	Data
	0000-0110
1000-1111
	User defined data subtype

	11
	Reserved
	0000-1111
	Reserved


Table 18 — Acknowledgement (ACK) Policy field setting
	Frame Type name
	Frame Subtype name
	Ack Policy field

	Management
	Beacon
	N-Ack

	Management
	Security Association
	I-Ack

	Management
	Security Disassociation
	I-Ack

	Management
	PTK
	I-Ack

	Management
	GTK
	I-Ack

	Management
	Connection Request
	I-Ack

	Management
	Connection Assignment
	I-Ack

	Management
	Multinode Connection Assignment
	N-Ack

	Management
	Disconnection
	I-Ack

	Management
	Command
	I-Ack

	Control
	I-Ack
	N-Ack

	Control
	B-Ack
	N-Ack

	Control
	I-Ack+Poll
	N-Ack

	Control
	B-Ack+Poll
	N-Ack

	Control
	Poll
	I-Ack or N-Ack

	Control
	T-Poll
	I-Ack or N-Ack

	
	
	

	Control
	B2
	N-Ack

	Data
	Data subtype set to mG-AckDataSubtype
	G-Ack

	Data
	User defined data subtype other than mG-AckDataSubtype
	N-Ack, I-Ack, L-Ack, or B-Ack


66. S6-202 (and S6-326, S6-87, S6-86, S6-297, S6-298, S6-388, S6-470, S6-465, S6-309, S6-488, S6-34, S6-247, S6-119, S6-416, S6-327, S6-300, S6-456, S6-406, S6-121, S6-89, S6-91, S6-90, S6-92)
· Page 53, Subclause 6.4.8, Technical.

· Comment:  (1) Many fields are already contained in the beacon or the MAC header of the B2 frame, and should not be duplicated here, per the discussion at the last IEEE meeting. In particular, the Beacon Period Length and Allocation Slot Length fields are verbatim duplicates from the beacon.  The CAP Length field is equivalent to the Sequence Number / Poll-Post Window field of the MAC header of the B2 frame, as the latter field encodes the end time of CAP (and B2's end time is the start time of CAP).  The Offset to Start Time field value is readily calculated from the B2 and beacon transmission times.  The Piconet Priority field is now defined as the BAN Services field, which is part of the Coexistence field of the MAC header of the B2 frame.  The beacon frame is easier to receive since it is sent at known times, and has more information useful or desirable for coexistence.  Thus it would be a backward step to copy some fields from the beacon into the B2 and then have coexistence rely solely on B2.  (2) The Coexistence Support and Piconet Interaction Support fields have no teeth, as there are no functional behaviors specified for them.  What is the functional difference to hub 1 and hub 2 if either or both of them provide coexistence and piconet interaction support or provide no such support?  (3) The Reserved Slots field has a confusing naming and definition: the word "reserved" in this spec means a reserved field or value); "minimum number of slots ... as exclusion period for coexistence and the earliest B2 frame" -- "exclusion period"?
· Proposed change:  (1) Remove all fields and their definition subclauses (and Table 13 which has already appeared earlier), except the "Reserved slots" and "NID" fields. (2) Rename "Reserved slots' as "Earliest Next B2", and reword its definition as follows:  The Earliest Next B2 field is set to E such that the earliest next B2 time occurs not earlier than the end of the allocation slot numbered E in the next beacon period (superframe).  (3) Restore the definition subclause for the NID field, with the following definition:  One or more NID fields are optionally present.  When present, each NID field is set to the NID of a node from which this hub received a frame requiring group acknowledgment since the last transmitted B2 frame.
· Proposed resolution:  Accepted.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.4.7 B2 Frame
A B2 frame contains a Frame Payload that is formatted as shown in Figure 40. It is broadcast by a hub to announce a contention access phase (CAP) and provide group acknowledgment and coexistence information. 
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Figure 40 — Frame Payload format for B2 frames

6.4.7.1









Earliest Next B2
The Earliest Next B2 field is set to E such that the earliest next B2 time occurs not earlier than the end of the allocation slot numbered E in the next beacon period (superframe).
6.4.7.2

NID
One or more NID fields are optionally present.  When present, each NID field is set to the NID of a node from which this hub received a frame requiring group acknowledgment since the last transmitted B2 frame.

67. 
68. 
69. S6-299, S6-455, S6-88
· Page 53, Subclause 6.4.8.3, Line 11, Editorial/Technical.

· Comment:  Reference is made to variable minCAP.  This variable is not defined in the MAC sublayer parameter table, Table 23.  Is this an application parameter?

· Comment:  The current wording states that "CAP length is set to more than minCAP..." this should be >= minCAP.

· Comment:  There is no minCAP in Table 23, 24, or 25.

· Proposed change:  Include minCAP as value in PHY-dependent MAC sublayer parameters or other appropriate location.

· Proposed change:  The CAP length should be set to a value no less than minCAP.

· Proposed change:  Define minCAP.

· Proposed resolution:  Rejected.  (1) There is not even a CAP in non-beacon mode.  (2) Specifying minCAP as a PHY-dependent MAC sublayer parameter implies a mandate that a hub also set aside a CAP with a length at least minCAP, which has more drawbacks than benefits:  Out of each (relatively small) beacon period, minCAP could be a significant portion and left unused when scheduled allocation intervals are highly in demand.  (3) Having a rear-ended minCAP is problematic and hence unsuitable with both CSMA/CA and slotted Aloha access, as elaborated in the proposed resolution to S7-142.  (4) An alternative solution is provided in the proposed resolution to S6-202.
70. S6-405 (and S6-486)
· Page 52, Subclause 6.4.8, Technical.

· Comment:  B2 is a legacy name from an earlier proposal where there was a B1.
· Proposed change:  Rename B2 frame to indicate its purpose e.g.  Contention Beacon.

· Proposed resolution:  Deferred.

71. S6-457 (and S6-407, S6-458)
· Page 55, Subclause 6.6.1, Line 3, Technical.

· Comment:  The final field in figure 36 - shouldn't it read Command Message support, since this now includes battery level indication as well as coexistence support commands?
· Proposed change:  Change field to command message support.

· Proposed resolution:  Accepted in principle.  (1) Change “Battery Level Indication” to “Command Frames” in Figure 36 and Subclause 6.6.1.14.  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.6.1 MAC Capability

The MAC Capability is formatted as shown in Figure 41.
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Figure 41 — MAC Capability format

6.6.1.12 Relayed Hub/Node

The Relayed Hub/Node field is set to 1 if the sender supports the functionality required of a relayed hub or node in a two-hop extended star body area network (BAN), or is set to 0 otherwise.

6.6.1.14 
6.6.1.14 
6.6.1.14 Command Frames 

The Command Frames field is set to 1 if the sender supports the processing and functionality of Command frames, or is set to 0 otherwise.

72. S6-511
· Page 54, Subclause 6.6.1, Line 20, Technical.

· Comment:  What is the indication that a node supports unscheduled polling?
· Proposed change:  Clarify.

· Proposed resolution:  Rejected.  (1) The comment is about a MAC function, but not frame formats.  (2) Unscheduled polling appears in Clause 7, particularly Subclause 7.6.1, where the indication – through the Always Active bit – that a node supports unscheduled polling (and posting) is explicitly stated.
73. S6-513
· Page 55, Subclause 6.6.1.4, Line 14, Technical.

· Comment:  Having both Type-I and Type-II Access phases, in addition to Unscheduled Polling and Contention Access, is redundant and unnecessary.  Type-I access phase handles variable data requirements with Improvised Polling.  Unscheduled Polling and Contention Access also handles variable data requirements. Unscheduled Polling and Contention Access can provide both time based and frame based allocation.
· Proposed change:  Either: 1)  Show that Type-II Type Access cannot be adequately covered with Scheduled Bilink, Improvised BiLink, Unscheduled Polling, and Contention Access OR: 2) Remove Type-II Access Phase.  Retain the ability to specify either slot based allocation or frame based allocation in Polls and T-Polls for Unscheduled Polling Access and Contention Access

· Proposed resolution:  Deferred.  (1) This comment appears to be misstated and misplaced.   This subclause is about Type -II polling access, but not about Type-II access phase which is described in Subclause 7.3.1.
74. S6-514
· Page 55, Subclause 6.6.1.4, Line 14, Editorial.

· Comment:  Must the Type-II Polling Access bit be set in the MAC capability field for a Delayed Bilink Request IE to be included in the Connection Request Frame?

· Proposed change:  Clarify.

· Proposed resolution:  Rejected.  The answer is yes – delayed bilink involves Type-II polling, so to request for it implies the need for indicating the support of Type_II polling.

75. S6-515
· Page 55, Subclause 6.6.1.5, Line 17, Technical.

· Comment:  Why is the Schedule Access Capability bit required.  Is it not sufficient for a node to send a Schedule type allocation request IE to indicate that it supports Scheduled access?  Is there any time that a node would receive scheduled access without requesting it in an IE?


· Proposed change:  Justify why this bit is required or removed it.

· Proposed resolution:  Accepted in principle.  (1) The bit is required, since a hub may send to a node a connection assignment containing a scheduled assignment IE which was not requested for by the node – for example, if the hub needs to schedule a time for multicast.  (2) One page 42, line 3, change “change an earlier” to “initiate or change a”.  On page 89, line 22, after “allocations,” add “requested by the node or initiated by itself,” and further change “respond with” to “send”.  (3) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.3.7 Connection Assignment

A Connection Assignment frame contains a Frame Payload that is formatted as shown in Figure 31. It is transmitted by a hub to respond to a connection request or to initiate or change a connection assignment. 

7.7.1 Starting scheduled allocations

To obtain one or more new scheduled allocations, a node shall send a Connection Request frame to the hub when permitted to do so, setting the Wakeup Period field in the frame to 1 for 1-periodic allocations and to m > 1 for m-periodic allocations. The node shall include in the frame 

· an Uplink Request IE if scheduled uplink allocations are needed;

· a Downlink Request IE if scheduled downlink allocations are needed;

· a Bilink Request IE if scheduled bilink allocations are needed;

· a Delayed Bilink Request IE if delayed bilink allocations (i.e., scheduled bilink allocations that are subject to delay) are needed;

· a Group Connection IE if the current connection request is made for a group of nodes.

In these IEs, the Minimum Interval Length and Minimum Allocation Length fields, when present, shall have nonzero values.

To grant scheduled allocations, requested by the node or initiated by itself, the hub shall send a Connection Assignment frame to the node, including

2. S6-518

· Page 55, Subclause 6.6.1.6, Line 21, Technical.

· Comment:  Why is the Delayed-Polling Access Capability bit required.  Is it not sufficient for a node to send a Delayed Bilink allocation request IE to indicate that it supports Delayed-Polling access?  Is there any time that a node would receive Delayed-Polling access without requesting it in an IE?  Why is this defined as Delayed-Polling as opposed to Delayed-Bilink?

· Proposed change:  Justify why this bit is required or removed it.

· Proposed resolution:  Rejected.  (1) No more change is needed given the proposed resolution to S6-515.  (2) A hub uses this bit in the beacon to indicate if it supports this access method, so that nodes can make informed decisions on whether to request for delayed polling access.

3. S6-517

· Page 55, Subclause 6.6.1.6, Line 21, Editorial.

· Comment:  Why is this defined as Delayed-Polling as opposed to Delayed-Bilink?  What is the difference?  Hasn't Delayed-Polling been replaced with Delayed-Bilink?

· Proposed change:  Clarify

· Proposed resolution:  Rejected.  (1)  Delayed-polling access is the name of an access method, just as scheduled access is.  Delayed bilink allocation interval is the name of an allocation interval obtained by using delayed-polling access, just as scheduled uplink or downlink allocation interval is the name of an allocation interval obtained by using scheduled access.  The relationship or difference between the two sets of terms is explicitly clarified in lines 6-7, page 77.  (2)  The name of an access method is referenced in specifying how the access method is invoked, whereas the name of an allocation interval is referenced in specifying the frame exchange rules in that interval.  This is the model of description followed in Subclauses 7.5, 7.6, and 7.7.
4. S6-518

· Page 56, Subclause 6.6.1.9, Line 4, Editorial.

· Comment:  A search on the term "Group" shows that this term is used in multiple contexts, and is not clarified in the different cases.  In Sect 6.6.1.9, it refers to a group of nodes, that receive Group assignment, and G-Ack response.  Page 17, Sect 5.5 and Page 38, Sect 6.3.5 refers to Group Temporal Key, in which case "Group" has a different meaning.  The phase "group of nodes" is also used in several places, with a different meanings, sometimes, but not always as a multicast group.  The term "Group" as used in Sect 6.6.1.9 is also not clearly distinguished between "Multinode Connection" in 6.6.1.10.


· Proposed change:  "For all cases of the term ""Group"", clarify the context with a preceding word:  Multicast Group (for a group that responds to a multicast address), Pico-Net Group (for use with GTK), G-Ack Group (for a group that uses group assignment and responds to a G-Ack), and similar for all other uses of the word "Group".

· Proposed resolution:  Rejected.  (1) The proposed change appears to invite more questions.  What is a piconet group?  What is a G-Ack group?  (2) The meaning of group is clear in the context where it is used.

5. S6-519

· Page 56, Subclause 6.6.1.9, Editorial.

· Comment:  It is not clear how "Group" connection requests and assignments are made.  It is also not clear what limitations are on connection assignments for G-Ack Groups.  Is there a limit of one frame per node per superframe for G-Ack Group Nodes?

· Proposed change:  Give an example of how a Group Assignment Request and Connection Assignment are made and how the IE's are formatted.
· Proposed resolution:  Deferred.

6. S6-459, S6-267, S6-520, 485
· Page 57, Subclause 6.6.2.1, Technical.

· Comment:  How is this field used by the MAC or is it just informational?

· Comment:  The term "low power wakeup radio" is not defined.  First use in Figure 37.

· Comment:  What is the behavior of a Low Power Wakeup Radio relative to a non-Low Power Wakeup Radio?

· Comment:  Currently, there is only a bit which is linked with low power wake up radio is in Figure 37 of MAC proposal (PHY Capability format).
· Proposed change:  Add a definition of "low power wakeup radio" to clause 3.  Add explanatory text regarding this field or, as another option, should the field be deleted as too implementation specific?

· Proposed change:  Clarify

· Proposed change:  More details are to be filled in for the low power radio bit. Otherwise wakeup radios will not be compatible; wakeup radio will not be able to wakeup the node.
· Proposed resolution:  Deferred.  Remove this bit unless the proposed changes are submitted in the form of specific text additions/modifications.
7. S6-268
· Page 57, Subclause 6.6.2.3, Technical.

· Comment:  The table lists UWB; a mode that is not defined in subclause 9.1. The table lists no optional UWB data rates, it also does not list HBC.


· Proposed change:  Update table with information for other modes of the standard.

· Proposed resolution:  Deferred

8. S6-268, S6-313, S6-165
· Page 57, Subclause 6.6.2.3, Line 11, Technical.

· Comment:  The table lists UWB; a mode that is not defined in subclause 9.1. The table lists no optional UWB data rates, it also does not list HBC.


· Comment:  The use of this table is very unclear with all these reserved bits. It refers to 9.1 which is only for the NB PHY and not the others. Moreover the number of rates (5) is less than the UWB PHY possibilities.


· Comment:  "HBC PHY not represented in table - it has multiple data rates. UWB PHY has multiple data rates.
· Proposed change:  Update table with information for other modes of the standard.
· Proposed change:  Fill in the table or explain better why there is so much reserved bits.

· Proposed change:  Add HBC PHY and data rates, and add UWB phy data rates.

· Proposed resolution:  Deferred.

9. S6-521, S6-206
· Page 58, Subclause 6.7.1, Line 3, Technical.

· Comment:  When is it necessary and/or allowed to include the Slotted Superframe IE in a connection assignment?  Under what conditions is it recommended, if not required?

· Comment:  Some clarification is needed on why and when this IE is included.


· Proposed change:  State the requirement and/or recommendation 
· Proposed change:  Change "to indicate ..lengths" to "foretell some information on the superframe (beacon period) structure that is contained in beacons which are not being transmitted frequently or at all".


· Proposed resolution:  Accepted.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.7.1 Slotted Superframe IE

A Slotted Superframe IE is formatted as shown in Figure 44.  It is optionally contained in Connection Assignment frames to foretell some information on the superframe (beacon period) structure that is contained in beacons which are not being transmitted frequently or at all. 

10. S6-207, S6-475
· Page 58, Subclause 6.7.1, Line 6, Technical.

· Comment:  If superframe length and allocation slot length fields are needed to be separately included, so is the beacon shifting sequence field when beacon shifting is enabled.

· Comment:  A new subclause is needed to define the new field.
· Proposed change:  Add to the end of the current IE an optional "Beacon Shifting Sequence" field.

· Proposed change:  Add a new subclause, 6.7.1.3 Beacon Shifting Sequence, with the following text for the definition:  The Beacon Shifting Sequence field is present only if beacon shifting is enabled.  When present, it is as defined in 6.3.1.10.
· Proposed resolution:  Accepted in principle.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 44 — Slotted Superframe IE format

6.7.1.3 Beacon Shifting Sequence

The Beacon Shifting Sequence field is present only if beacon shifting is enabled.  When present, it is as defined in 6.3.1.10.
11. S6-97
· Page 67, Subclause 6.7.15.1, Line 26, Technical.

· Comment:  What is an OUI-24l?

· Proposed change:  Delete I.

· Proposed resolution:  Accepted.  Editorial. 

12. S6-210
· Page 59, Subclause 6.7.2, Line 13, Editorial.

· Comment:  Figure formatting glitch.

· Proposed change:  Insert two dashed lines at the start of the bottom fields to indicate continuation from the top fields.

· Proposed resolution:  Accepted.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 46 — Allocation Request format
13. S6-302
· Page 60, Subclause 6.7.2.3, Line 2, Technical.

· Comment:  User Priority field is defined as a 4 bit field.  This section does not define the possible values for this field.  Should the 4 bit values of subclause 7.2.3 be used?  Should the 2 bit values of subclause 6.3.11.4.2 be used?
· Proposed change:  Add reference to priority levels defined in 7.2.3 as acceptable values for setting User Priority field.

· Proposed resolution:  Accepted in principle.  (1) Add to the end of line 3 “according to 7.2.3”.  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.2.1.1.9 User Priority

The User Priority field is set to the user priority of the frame payloads to be transferred in this requested allocation according to 7.2.3.

14. S6-523
· Page 60, Subclause 6.7.2.4, Line 4, Editorial.

· Comment:  The term "Gap" is not clearly defined.

· Proposed change:  Define "Gap" as follows: When the Wakeup Period field bit is '0', Gap is equal to the number of slots between the last slot of the allocation period and first slot the next allocation period for the same node in the same superframe, such that if the next allocation period starts immediately after the current allocation period, the Gap = 0.  When the Wakeup Period field bit is '1', Gap is equal to the number of superframes between the current allocation period and the next allocation period for the same node, such that if allocations for the node occur in every superframe then the Gap = 0.

· Proposed resolution:  Rejected.  Not an improvement both editorially and technically.  (1)  “the Wakeup Period field bit” – the field is not a 1-bit field.  (2) “allocation period” – what is it?  (3) “the last slot of the allocation period and first slot the next allocation period … in the same superframe” – how to interpret this if there is only one allocation period or if there are more than two allocation periods?  (4) “When the Wakeup Period field bit is ‘0’, Gap is equal to the number of slots  between …” – how about Wakeup Period = 2, 3, …?  In these cases, the inter-superframe gap between wakeups is much larger than the intrasuperframe gap within the same superframe, so why is the latter needs to be specified if the application can tolerate the former?  (5) “When the Wakeup Period field bit is ‘1’, Gap is equal to the number of superframes between the current allocation period and the next allocation period…” – in this case there is an allocation period in every superframe, so Gap would be always 0 according to this definition.  However, the gap between two successive allocation periods would not be represented but it is something the application cares about.  (6)  The “Gap” here defines a request but not an assignment, and hence needs to be expressed as a range, i.e., as a minimum gap and a maximum gap, instead of a straight gap.
15. S6-524
· Page 60, Subclause 6.7.3, Line 27, Technical.

· Comment:  Downlink Access Mode is redundant to BiLink Access Mode.  In BiLink Access, the Hub may perform a Post at the beginning of the Allocation Interval, which is the same as a Downlink.  Downlink Access Mode provides no advantage or capability that is not already present in BiLink Mode.

· Proposed change:  Either: 1) Justify why Downlink access mode is required and cannot be satisfied with other modes, and that it is worth the additional complexity. Or: 2) Remove Downlink Access Mode, Downlink Request IE, and Downlink Assignment IE.

· Proposed resolution:  Rejected.  The comment is incorrect, and the proposed change is not an improvement.  (1) There are not such MAC components as downlink access mode and bilink access mode.  There are scheduled downlink allocations and scheduled bilink allocations, both of which, however, are obtained by the same access method – scheduled access.  (2) A downlink allocation is a bilink allocation with posts only or without polls.  However, a downlink allocation is needed when only downlink transmissions are required or polls are not supported.   Hence, a downlink allocation needs to be distinguished semantically from a bilink allocation.  The case of having only downlink transmissions is thus conveniently referred to by the term “downlink allocation”, instead of “a bilink allocation with posts only or without polls”.  (3) A downlink allocation request is referenced more conveniently by a “Downlink Request IE” than by a “Bilink Request IE requesting posts only or no polls”.  Similarly, a downlink allocation assignment is referenced more conveniently by a “Downlink Assignment IE” than by a “Bilink Assignment IE assigning posts only or no polls”. Indeed, the Downlink Request IE differs from the Bilink Request IE only in the Element ID (i.e., the “identification”), and likewise the Downlink Assignment IE differs from the Bilink Assignment IE only in the Element ID; the rest is exactly the same.  They are NOT two different sets of IEs in terms of definition and implementation.  Only a different ID value is used to semantically distinguish a downlink allocation from a bilink allocation.  Without such a distinction, another field would need to be referenced to indicate whether a “bilink allocation with posts only or without polls” or a “bilink allocation with both posts and polls” is the one being requested by the node, and whether a “bilink allocation with posts only or without polls” or a “bilink allocation with both posts and polls” is the one being assigned by the hub.  Therefore, the proposed change (remove downlink…) would not simplify either description or implementation; it would just shift encoding and description details from one place to another.    
16. S6-211
· Page 61, Subclause 6.7.5, Line 15, Editorial.

· Comment:  Figure formatting glitch.

· Proposed change:  Insert two dashed lines at the start of the bottom fields to indicate continuation from the top fields.
· Proposed resolution:  Accepted.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 48 — Delayed Allocation Request format
17. S6-303, 409
· Page 63, Subclause 6.7.6, Line 1, Technical.

· Comment:  It is not clear whether the connection allocation request that accompanies such a Group Connection IE applies to each member of the group or the aggregate of the group.
· Comment:  The operation of Group Connection needs to be clarified, e.g. presumably each node in the group issues a connection request with its NID and Group ID, but how do they treat received multicasts to their pre-installed group ID while in orphan state or does a node send a connection request to hub with the group size set to a pre-installed max group size to connect them all (line 22) and which node does this if so (and presumably the hub returns current group size in the assignment frame)?

· Proposed change:  Add text to clarify that the connection allocation request that accompanies such a Group Connection IE applies to each member of the group.
· Proposed change:  Add text on connection phase for groups.

· Proposed resolution:  Alternative solution.  (1) The request or assignment applies aggregately to all the members of the group.  What node sends the request, and how does each individual member gets its specific share, is beyond the scope of this spec – according to the proposers of this IE.   (2) Subclause 7.7.1 on page 89 has more text describing the subject.  (3)  In line 22, page 62, lines 18 and 28, page 89, after “made” insert “aggregately”.  The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.7.6 Group Connection IE

A Group Connection IE is formatted as shown in Figure 49. It is optionally contained in Connection Request or Connection Assignment frames to indicate that the current connection request or assignment is made aggregately for a specified number of nodes with preinstalled group identification.

7.7.1 Starting scheduled allocations

To obtain one or more new scheduled allocations, a node shall send a Connection Request frame to the hub when permitted to do so, setting the Wakeup Period field in the frame to 1 for 1-periodic allocations and to m > 1 for m-periodic allocations. The node shall include in the frame 

· an Uplink Request IE if scheduled uplink allocations are needed;

· a Downlink Request IE if scheduled downlink allocations are needed;

· a Bilink Request IE if scheduled bilink allocations are needed;

· a Delayed Bilink Request IE if delayed bilink allocations (i.e., scheduled bilink allocations that are subject to delay) are needed;

· a Group Connection IE if the current connection request is made aggregately for a group of nodes.

In these IEs, the Minimum Interval Length and Minimum Allocation Length fields, when present, shall have nonzero values.

To grant scheduled allocations, requested by the node or initiated by itself, the hub shall send a Connection Assignment frame to the node, including

· an Uplink Assignment IE if scheduled uplink allocations are granted;

· a Downlink Assignment IE if scheduled downlink allocations are granted;

· a Bilink Assignment IE if scheduled bilink allocations are granted;

· a Delayed Bilink Assignment IE if delayed bilink allocations are granted;

· a Group Connection IE if the current connection assignment is made aggregately for a group of nodes.

In these IEs, the Interval Start and Interval End fields shall have nonzero values.

The hub may grant scheduled bilink allocations in lieu of delayed bilink allocations requested by the node, but not vice versa.

18. S6-482
· Subclause 6.x, Editorial.

· Comment:  Delayed poll description is missing.

· Proposed change:  The operation or protocol related to delayed poll should be added with more detail.

· Proposed resolution:  Rejected.  No specific text additions or modifications are provided.

19. S6-483

· Subclause 6.x, Editorial.

· Comment:  Different structure such as variable Poll Period and fixed Poll Period according to traffic type such as delayed sensitive traffic and power constraint traffic should be described.

· Proposed change:  Describe the operation of poll channel access with respect to different type of traffic.

· Proposed resolution:  Rejected.  (1) No specific text additions or modifications are provided.  (2) Both the comment and proposed change appear to be not about mechanisms but about policy or implementation choices which are out of the scope of this spec.
20. S6-481
· Subclause 6.x, Technical.

· Comment:  There are so many channel access proposed (poll access, improvised access, contention access, TDMA access). It is not clear whcih channel access should be used in what scenario. So, the guidandce to the user should be provided.

· Proposed change:  Provide an annex to describe the objective and operation of each channel access.

· Proposed resolution:  Rejected.  Informative annexes of this kind could introduce new inconsistencies with the normative text.
21. S6-478

· Page 9, etc., Subclause 6.x, Editorial.
· Comment:  Type-I and Type II polled allocation naming may not be acceptable.

· Proposed change:  Give a name to type I and type II polled allocation.
· Proposed resolution:  Rejected.  In the literature, type I or type II – such as type II hybrid ARQ – is often used and widely accepted.  It is relative short, and can be conveniently written as typeI/II when both are referenced – which is needed in some (already crowded) figures (such as Figure 57 and Figure 58).
22. S6-480, S7-355
· Subclause 6.x, Technical.
· Page 76, Subclause 7.3.1, Line 20, Technical.

· Comment:  Why two RAPs?  RAP 1 and RAP2 can be merged to one RAP.

· Comment:  A beacon period contains only two random access period. If the length of beacon period is greater than 3 seconds, more random access periods are required in order to maintain less than 1 second delay bound for delivering an emergency alarm.
· Proposed change:

· Proposed change:  Put N random access periods in a beacon period in Figure 56. Revise the sentence on line 23, "The hub shall place the access phases - exclusive access phase 1 (EAP1), random access phase 1 (RAP1), type-I/II access phase, exclusive access phase 2 (EAP2), ramdom access phase 2(RAP2), type-I/II access phase, ..., exclusive access phase N (EAP_N), ramdom access phase N (RAP_N), type-I/II access phase, and contention access phase - in the order stated and shown above." Add a sentence "The value of N shall be set to be greater than (The length of beacon period in seconds - 1)."
· Proposed resolution:  Alternative solution:  Remove CAP.  (1) RAP2 is there to provide another access opportunity in the middle of a superframe and hence to reduce the access latency by about half.  (2) CAP is either far away from (previous) RAP1 or close to (next) RAP1, and hence provides little improvement to access latency performance.  In addition, it is not pre-announced in the beacon, thereby causing nodes to stay active over an unpredictable period of time and consume extra power as a consequence.
23. S7-300

· Subclause 7.12.3, Technical.

· Comment:  "BAN descriptor field" is not used anywhere in the draft except coexistence section.

· Proposed change:  coexistence request --> coexistence response operation is for static case.  Semi-dynamic case should be described seperately.  "If coordinator detects inter-piconet interference at the initial phase of superframe, it stops piconet operation and waits to receive B2 from neighboring coordinator. The specific superframe structure of BAN helps this opertaion reduce latency of exchanging coexistence information, because coordinator can send B2 as coexistence response in this superframe by the structure of B2 and CAP following several types of channel access periods."

· Proposed change:  Rejected.  The proposed change would generate more issues than it would address.  (1) "initial phase of superframe" – how initial is initial?  (2) "it stops piconet operation" – the "inter-piconet interference" could be momentary and hence this action would be undesirable.  (3) B2 sent by another hub could be interfered with as well and not received by this hub, or B2 might not even be sent at all by another hub, so it would be just disrupting its own BAN service for a hub to stop its operation before receiving a B2 frame from another hub.

24. S7-303
· Subclause 7.12.4, Lines 9-10, Technical.
· Comment:  "by tracking the overflow of total used capacity only when inter-piconet message exchange is possible" --> need more details.

· Proposed change:  "In passive channel scan, existing coordinator shall try to locate beacon or B2 message in a channel. And prospective coordinator shall enable its receiver for at least mPassiveScanDuration duration waiting for B2."
· Proposed resolution:  Rejected.  The proposed change would generate more issues than it would address.  (1) “existing coordinator shall try…” – how could a “try” be tested during a compliance test?  (2) “prospective coordinator shall enable its receiver for at least mPassiveScanDuration duration waiting for B2” – Is this duration the total scan time a “prospective” hub has to spend on each channel or in addition to the time for passive scanning?  When does this duration start?  (3) On what grounds is the value of mPassiveScanDuration determined?  (4) Why are these sentences added to a subclause on load control?
25. S7-275
· Page 94, Subclause 7.8.2.1, Line 7, Technical.
· Comment:  "It should tune to the channel in which it last received a frame with a valid FCS from the hub". After dwelling on the current channel for PMICSPollRxTime
· Proposed change:  It should tune to the channel in which it last received a frame with a valid FCS from the hub. After dwelling on the current channel for "multiple of" PMICSPollRxTime.
· Proposed resolution:  Accepted in principle.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
7.8.2.1 Unicast poll aided discovery

As illustrated in Figure 78, prior to more frame exchanges with a connected node, the hub shall transmit a group of up to pMICSPolls Poll frames separated by pMICSPollSeparation, each addressed to the node and providing an immediate polled allocation. The hub shall listen for a frame arrival after each transmission and before the next transmission of such a Poll.

The connected node shall be in active mode in anticipation of pending frame exchanges with the hub by scheduling or other means, accounting for the appropriate guardtime. It should tune to the channel in which it last received a frame with a valid FCS from the hub for pMICSPollSeparation + pMICSPollRxTime to receive a Poll frame.  If it does not receive a Poll frame, it should change to another channel.  After dwelling on the current channel for pMICSPollRxTime, it should switch to yet another channel in accordance with the channel order last provided by the hub, until it receives a Poll frame addressed to it. The node should not further change the channel unless recommended otherwise. 
26.  S7-274

· Page 94, Subclause 7.8.2.1, Line 7, Technical.
· Comment:  "It should tune to the channel in which it last received a frame with a valid FCS from the hub". After dwelling on the current channel for PMICSPollRxTime
· Proposed change:  What if the duration between two samples of the data to be collected is more than PMICSPollRxTime. The same rule can not be applicable for data session?

· Proposed resolution:  Rejected.  The sentences under this comment apply to poll reception only, as explicitly stated already.

27. S7-522
· Page 94, Subclause 7.x, Line 11, Technical.
· Comment:  "The node should not further change the channel 10 unless recommended otherwise." The condition for further change of channels is missing.

· Proposed change:  Please mention conditions for further change of channels.

· Proposed resolution:  Rejected.  This is in an unless clause, which is to cover potential but not yet known exceptions, hence no need or impractical to mention the specific conditions.

28. S7-280

· Page 70, Subclause 7.2.1, Line 3, Technical.
· Comment:  An unconected node without an  assigned connected_NID shall choose the unconnected_NID as its NID ……

· Proposed change:  What if two unconnected nodes select simultaneously? Clarification.
· Proposed resolution:  Accepted in principle.  (1) Such a conflict will be resolved by the full address contained in the frame payload.  (2) Change the paragraph in lines 9-14, page 70, as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

The unconnected node shall be ready to receive frames from the hub, without regard to the Recipient ID field of the MAC header, before finding its assigned Connected_NID. The node shall use as its NID in all subsequent exchanges with the hub the Connected_NID of the Recipient ID field in the MAC header of the last management type frame received with the frame payload containing a Recipient Address field set to its EUI-48. The node may retry its first frame after failing to receive the expected first management type frame from the hub.

29. S7-59

· Page 71, Subclause 7.2.3, Line 1, Technical.
· Comment:  Table 17 lists user priority requiring a minimum of 3 bit to represent 8 values.  There is a piconet priority which is 2-bits.  There is a user priority of 4-bits in the Request IEs. Neither can be the priority to which this is referring since the first does not have enough bit and the second has too many that the table has not marked as reserved. 
· Proposed change:  Fix inconsistency.
· Proposed resolution:  Accepted in principle.  (1) In the Allocation Request, Delayed Allocation Request, Allocation Assignment, and Delayed Allocation Assignment formats shown in Figures 41, 43, 46, and 48, respectively, split the 4-bit User Priority field into a 3-bit User Priority field and a 1-bit Reserved field, as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
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Figure 46 — Allocation Request format
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Figure 48 — Delayed Allocation Request format
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Figure 51 — Allocation Assignment format
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Figure 53 — Delayed Allocation Assignment format
30. S7-526
· Page 72, Subclause 7.x, Table 18, Technical.

· Comment:  Ack policy field setting
· Proposed change:  Why Ack is required for Poll and T-poll?
· Proposed resolution:  Accepted in principle.  (1) See S7-497.  (2) In Table 18, Delete “I-Ack or” from the Ack Policy field entries for Poll and T-Poll frames.  (3) The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

Table 18 — Acknowledgement (ACK) Policy field setting
	Frame Type name
	Frame Subtype name
	Ack Policy field

	Management
	Beacon
	N-Ack

	Management
	Security Association
	I-Ack

	Management
	Security Disassociation
	I-Ack

	Management
	PTK
	I-Ack

	Management
	GTK
	I-Ack

	Management
	Connection Request
	I-Ack

	Management
	Connection Assignment
	I-Ack

	Management
	Multinode Connection Assignment
	N-Ack

	Management
	Disconnection
	I-Ack

	Management
	Command
	I-Ack

	Control
	I-Ack
	N-Ack

	Control
	B-Ack
	N-Ack

	Control
	I-Ack+Poll
	N-Ack

	Control
	B-Ack+Poll
	N-Ack

	Control
	Poll
	N-Ack

	Control
	T-Poll
	N-Ack

	
	
	

	Control
	B2
	N-Ack

	Data
	Data subtype set to mG-AckDataSubtype
	G-Ack

	Data
	User defined data subtype other than mG-AckDataSubtype
	N-Ack, I-Ack, L-Ack, or B-Ack


31. S7-132

· Page 73, Subclause 7.2.7.3, Line 17, Technical.
· Comment:  What is the timeout for receiving an acknowledge when the Ack policy is set to I-Ack or B-Ack.

· Proposed change:  Set a reasonable timeout based on: 1) Low RSSI  2) No Frame Sync Correlation  3) No good HCS  4) No good FCS  5) Incorrect Node/Hub/Network ID  6) Incorrect Frame Type
· Proposed resolution:  Accepted in principle.  (1) The timeout should be defined such that by the end of that timeout, an expected frame, such as an I-Ack or B-Ack frame, should have otherwise been received.  (2) After subclause 7.2.6, create two new subclauses 7.2.7 and 7.2.8 for frame timeout and frame separation, respectively, and in Table 24 and Table 25 add a new parameter pExtraIFS which is introduced in one of the two new subclauses, as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.2.7 Frame timeout
A node or a hub shall treat an expected frame, such as an I-Ack or B-Ack frame, as not received, if at the end of the expected frame, it has not received such a frame nor is in the process of receiving a frame.  It shall estimate the end of the expected frame by assuming that such an expected frame was of the shortest length possible for the frame and was transmitted at the lowest data rate mandated for the frequency band containing the operating channel.
1. Frame separation
If a sender – a node or a hub – is to send a frame pSIFS or pMIFS after (the end of) the previous frame, it shall ensure that the start of the frame occurs between pSIFS and pSIFS+pExtraIFS or between pMIFS and pMIFS+pExtraIFS, respectively, after the end of the previous frame, where the start of a frame and the end of a frame are specified according to the specification for the underlying physical layer (PHY).  If the previous frame is an expected frame not received, its end time is estimated according to 7.2.7. 
If a recipient – a node or a hub – is to receive a frame pSIFS or pMIFS after (the end of) the previous frame, it shall be ready to receive a frame no later than pSIFS or pMIFS, respectively, after the end of the previous frame, and shall not exit receive state earlier than the end of the frame estimated according to 7.2.7 with the assumption that the time interval between the end of the previous frame and the start of the expected frame is pSIFS+pExtraIFS or pMIFS+pExtraIE, respectively. 

Table 24 — PHY-dependent MAC sublayer parameters pertaining to narrowband PHY
	pExtraIFS
	5 (s


Table 25 — PHY-dependent MAC sublayer parameters pertaining to UWB PHY

	pExtraIFS
	5 (s


The MAC cannot see either “sample” or “symbol”, but can only reference “start” or “end” of a frame.  So request is made to the PHY subgroups to add the following paragraph to their respective subclauses to provide an anchor to the MAC:
Start and end of a frame

The start of a frame shall be the time when the first sample of the first transmitted symbol of the PLCP preamble of the frame is present on the local air interface.  The end of a frame shall be the time when the last sample of the last received symbol of the frame is present on the local air interface. 
32. S7-312

· Page 74, Subclause 7.2.7.4, Line 2, Editorial.

· Comment:  “A source—a node or a hub—may”

· Proposed change:  Change to "A source node or a hub may".

· Proposed resolution:  Rejected.  The proposed change is incorrect.  (1) It is “the source” that is referenced later, to denote either a node or a hub, in this subclause when the transmission rules are specified.  (2) The proposed change would restrict the source to being a node only.

33. S7-460

· Page 75, Subclause 7.3, Line 26, Technical.

· Comment:  Clause 5 isn't supposed to define normative requirements. "To provide or support time referenced allocations in its body area network (BAN), a hub shall establish a time base as specified in 5.4"

·  Proposed change:  Move the normative descripton from Clause 5 to Clause 7.

· Proposed resolution:  Rejected.  (1) This comment appears more as the commenter's personal preference than as per the official IEEE 802 rules, and hence needs to be treated as an “ordinary” comment.  In fact, in both IEEE Std 802.11 and IEEE Std 802.15.4, Clause 5 is packed with fine details and defines normative requirements in terms of shalls.  The level of details and requirements in Clause 5 of this draft is far less than that found in the two aforementioned specs.  (2) TG6 draft covers security association and needs to specify the “setup phase” that applies to MAC and security jointly, but clause 7 and clause 8 are devoted to MAC and security functions, respectively, and hence are not the right place to hold joint MAC-security statements.

34. S7-137

· Page 75, Subclause 7.2.9, Line 9, Editorial.

· Comment:  Can fragments of MSDUs of different frame subtype and to the same recipient be interleaved?  For instance, if a high priority MSDU arrives at the MAC SAP after some fragments of a lower priority MSDU have been sent, can the higher priority MSDU be sent before completing the lower priority MSDU?  If so, how many MSDUs can be in the process of being transmitted simultaneously?  It is assumed that each frame subtype represents a Stream.  How many Streams must the Node or Hub support?
· Proposed change: Add details.

· Proposed resolution:  Accepted in principle.  (1) The answer to the first question is no.  (2) Add to the beginning of line 15 the following sentence:  The sender shall complete the transmission of a fragmented MSDU before transmitting another MSDU or a fragment thereof, regardless of whether the MSDUs are contained in data type frames with the same or different frame subtypes.  (3) Delete lines 17-22 which are a repeat of the sequence number and fragment number definitions in clause 6.  (4) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

1. Fragmentation and reassembly

A sender may fragment only MAC service data units (MSDUs) to be transferred in data type frames with the Ack Policy field set to N-Ack, G-Ack, or I-Ack.

The sender shall not fragment any MSDU to more than mMaxFragmentCount fragments. All fragments, except the last one, of the same MSDU shall have the same length. The sender shall not alter the length of the fragments of an MSDU, by refragmentation or recombination, in retransmitting them. 

The sender shall complete the transmission of a fragmented MSDU before transmitting another MSDU or a fragment thereof, regardless of whether the MSDUs are contained in data type frames with the same or different frame subtypes. The sender shall not transmit any other fragments of an MSDU after discarding one fragment of the MSDU.  


A recipient shall completely reassemble an MSDU in the correct order before delivery to the MAC client. The recipient shall discard any MSDU with missing fragments. 

35. S7-142

· Page 76, Subclause 7.3.1, Line 22, Technical.

· Comment:  RAP1, RAP2, EAP2 are redundant and not needed. If the latency From EAP1/RAP1 to EAP2/RAP2 is too great, then the Superframe can be made shorter.  If a Minimum CAP period is set, then a time can be put in the Beacon or Connection Frame that indicates where CAP is guaranteed to be available.  This eliminates the need for multiple CAPs & EAPs without sacrificing power.  Note: Currently there is no definition of how required Medical Emergency Latency relates to the spacing between EAP1 and EAP2, or to the SuperFrame Period.


· Proposed change:  1) Justify the need for RAP1, RAP2, and EAP2. OR: 2) Remove RAP1, RAP2, and EAP2.  3) In the Beacon and/or Connection Frame, put the guaranteed latest start of CAP.  This allows unconnected Nodes to easily find CAP, and connected devices to wake-up for CAP without listening for B2.  4) Add a variable that defines the maximum allowable latency for Medical Emergencies, and use this as one of the criteria to determine if the Superframe Period is too long.

· Proposed resolution:  Rejected.  The comment is based more on conception than on analysis.  
(1) RAP1 vs. CAP.  They are close to each other, and one is redundant to the other in view of providing access opportunities.   RAP1 is guaranteed to have a front-ended minimum length, whereas CAP1 is proposed to have a guaranteed rear-ended minimum length.  So either one can replace the other?  No.  CAP is problematic with both CSMA/CA and slotted Aloha access.  
a) Consider the use of CSMA/CA.  At the beginning of RAP1, contending nodes (whether they rely on the guaranteed minimum RAP1 length) start their carrier sensing.  If a node transmits a frame (after its backoff counter reaches 0), other nodes detect the preamble of the frame and defer their own transmission (through freezing their backoff counters), thereby achieving the design goal of CSMA/CA.  On the other hand, to access CAP, contending nodes that rely on the guaranteed minimum CAP length start their carrier sensing at the guaranteed minimum length from the end of CAP, and fail to detect an ongoing frame transmission as a result of missing the preamble which was transmitted earlier.  Some of them then decrement their backoff counters to 0 and transmit their own frames – in the middle of a still ongoing frame transmission – thereby causing a collision that was not supposed to happen by the use of CSMA/CA.  The ongoing frame transmitted was made by another node which started its carrier sensing after receiving a B2 frame, which started the CAP earlier than at the guaranteed minimum length from the end of the CAP.  
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b) Consider the use slotted Aloha.  With RAP1, contending nodes (relying on the guaranteed minimum RAP1 length or not) all mark the boundaries of their Aloha slots in reference to the common end of the beacon, and hence transmit their frames within Aloha slots, thus achieving the design goal of slotted Aloha access.  On the other hand, with CAP, contending nodes that rely on the guaranteed minimum CAP length mark the boundaries of Aloha slots starting from that point (guaranteed minimum length from the end of CAP).  However, other nodes that listened and received a B2 frame mark the Aloha slot boundaries in reference to B2.  Therefore, different nodes have different Aloha slot boundaries, and their transmissions collide in their overlapped Aloha slots, reducing slotted Aloha to pure Aloha and defeating all the effort in specifying a slotted Aloha protocol.  
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(2) Pros and cons of having RAP2/EAP2.  RAP2/EAP2 takes two bytes in the beacon and 132 (s air time in the 2.4 GHz band.  Without RAP2/EAP2, to provide the same access opportunities, the beacon period needs to be shortened by half, requiring an additional overhead = shortened beacon transmission time + pSIFS = 1767 (s in the same band.  The latter is 1635 (s more than the former.  This additional overhead could rather be used for a maximum length data frame transmission.  In conclusion, having RAP2/EAP2 is more efficient without increasing complexity.
36. S7-5
· Page 77, Subclause 7.3.1, Line 76, Technical.
· Comment:  (1) There is no technical justification for having separate Type I and Type II access phases, other than fragmenting the superframe and hence reducing bandwidth utilization efficiency as well as increasing implementation complexity.   Everything the division can do a single access phase can do as well.  (2) Delaye-polling access is broken:  A node has to give up a partial or even the whole portion (D1) of its delayed bilink allocation interval, but it is not guaranteed to get the same portion (D2) back at the end of its interval even if it needs extra bandwidth badly, as that D2 portion is not under its control but rather at the mercy of another node (D2 may be easily << D1).  If the delayed bilink allocation interval is the last one in the superframe, the node will simply not even get anything back.  If extra space has to be set aside in the superframe after the last delayed bilink allocation interval, then the conventional scheduled access can function as well -- or even better since its interval is not subject to be used by another node.
· Proposed change:  It is time to resolve technical comments on a technical basis.  Remove delayed-polling access and delayed bilink allocation interval, and hence the division of the two access phases altogether, unless the issues are addressed at the July session.
· Proposed resolution:  Deferred.
37. S7-407

· Page 79, Subclause 7.4, Lines 1-2, Technical.
· Comment:  (1) The "appropriate guard time" is not a fixed value, and hence needs to be decoupled from the parameter referenced earlier in this paragraph.
· Proposed change:  n line 36 of page 78, after "shorter than" add "the appropriate guard time plus", and in line 2 of page 79, delete "and the appropriate guard time".
· Proposed resolution:  Accepted.  The proposed change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.4 BAN creation and connection setup

A hub shall choose an operating channel to start a body area network (BAN), taking into account policy regulations, channel conditions, application requirements, coexistence considerations, etc. The hub shall choose a new channel when required by regulations as applicable in the medical implant communications service (MICS) band. The hub may hop to new channels periodically, as specified in Figure 90, to effect frequency diversity and interference mitigation.

The hub shall choose and enable an applicable access mode as described in 7.3 to support desired access methods.

If the hub selected non-beacon mode without superframe boundaries, it shall transmit Poll frames each addressed to Unconnected_Broadcast_NID and providing an immediate type-II polled allocation to enable unconnected nodes’ connection or reconnection with it.

If the hub selected non-beacon mode with superframe boundaries, it shall transmit T-Poll frames each addressed to Unconnected_Broadcast_NID and providing an immediate type-I or type-II polled allocation to enable unconnected nodes’ connection or reconnection with it.

If the hub selected beacon mode with superframe boundaries, it may transmit T-Poll frames each addressed to Unconnected_Broadcast_NID and providing an immediate type-I or type-II polled allocation to facilitate unconnected nodes’ connection or reconnection with it.

An unconnected polled allocation is a type-I or type-II polled allocation granted by a hub via a Poll or T-Poll frame addressed to Unconnected_Broadcast_NID, and an unconnected node is a node without a scheduled uplink allocation, a scheduled bilink allocation, or a delayed bilink allocation, in the BAN identified in the MAC header of those Poll or T-Poll frames.

An unconnected node may send at most a management type frame to the hub in an unconnected polled allocation with contention probability P = 1/2. If the node does not receive an expected acknowledgment, it may retry it in another unconnected polled allocation with contention probability P = max(1/8, (1/2) / ((R+1)/2(), where R counts the retries of the frame, i.e., R equals 1 for the first retry of the frame, 2 for the second retry, and so on. The function (x( is defined to be the least integer not smaller than x. With contention probability P, the node shall transmit if z ≤ P, where z is a value the node has newly drawn at random from the interval [0, 1].

The hub shall not provide unconnected polled allocations with time duration shorter than the appropriate guard time plus pUnconnectedPolledAllocationMin, which is the time required for sending the longest management type frame containing no information elements (IEs) and returning an immediate acknowledgment at a mandatory data rate, plus pSIFS.

The unconnected node may disregard the indicated time duration of a type-I polled allocation in sending a management type frame containing no IEs, before receiving a Connection Assignment frame with a Slotted Superframe IE providing the necessary time information for determining such time duration. The unconnected node may later send another management type frame of the same frame subtype, such as Connection Request, with updated information (e.g., on wakeup phase, wakeup period, and Uplink Request IEs), after finding the beacon period (superframe) and allocation slot lengths.

After the hub receives and acknowledges the first management type frame sent from an unconnected node, it should provide polled allocations specifically addressed (unicast) to this node to facilitate the transmission of the unconnected node. The unconnected node should stay in active state until it does not need polled or posted allocations that are not announced in advance.

Figure 66 illustrates how to instantiate or obtain unconnected and unicast polled allocations for or by an unconnected node. 
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Figure 66 — Unconnected and unicast polled allocations for unconnected nodes

The node may also use CSMA/CA or slotted Aloha access as described in 7.5, if capable, to transmit its frames before and after its connection with the hub.

The hub may locally broadcast a Multinode Connection Assignment frame granting scheduled allocations to multiple nodes that are capable of handling multimode connection assignment as indicated in their last exchanged MAC Capability field.

38. S7-523

· Page 79, Subclause 7.x, Editorial.
· Comment:  Use the more widely used terminology CAP than RAP.

· Proposed change:  Suggesion
· Proposed resolution:  Rejected.  (1) RAP1 and RAP2 are instantiated differently than CAP -- the former are announced in beacons but the latter is not, so they need to be distinguished semantically.  (2) In the technical literature, random access is used more widely.  (3) It would take quite an amount of time to rename the terms and double check for consistency (like CAP1, CAP2, and CAP) as they are scattered in many places, in text and figures,  TG6 has more urgent technical comments to address.
39. S7-78 (and S7-68)
· Page 80, Subclause 7.5.1, Line 15, Editorial.
· Comment:  Where is it described below?  Both 7.5.1.1 and 7.5.2.1 have the exact same heading of "Starting a contended allocation."

· Proposed change:  Replace "as described below" with actual cross reference to 7.5.2.1.

· Proposed resolution:  Accepted in principle.  (1) The cross reference is 7.5.1.1 rather than 7.5.2.1.  (2) Make similar change to line 26, page 82 – where the cross reference is 7.5.2.1.
40. S7-148

· Page 82, Subclause 7.5.1.2, Line 3, Technical.
· Comment:  It is not clear how the hub responds with management frame during a CSMA allocation.  The protocol for frame exchange needs to be more clearly defined to specify how the Hub sends frames to the node during contention access.


· Proposed change:  CSMA allocation periods behave similar to Unscheduled Poll, except that the exchange is initiated by the Node using the LBT mechanism and sending a frame to the Hub.  Once the exchange has begun, the Hub controls the exchange by the use of Ack+Poll and Ack+More bit.  If the Hub responds to an uplink frame with an Ack+Poll, then the Node has permission to send another Frame.  If the Hub responds with an Ack and with the More bit set, then the Ack will be immediately followed by a Post from the Hub.  When the Node Acks, or sends a Data/Management Frame, it may set the More bit to indicate that it has more data to send.  The Hub may respond to a Data/Management Frame with an Ack, or an Ack+Poll.  If the hub responds with an Ack+Poll, the Node may immediately send another frame.  If the Hub responds with an Ack Only, then the Node shall listen for a Post from the Hub.  When the node sends an Ack, it may set the More bit to indicate that it has more data.  In this case, the Hub may either send a Poll to allow the node to transmit the frame, or it may Post a frame to the Node, or it may do nothing.

· Proposed resolution:  Alternative solution:  (1) Add the following paragraph to the beginning of 7.5.1.4 and 7.5.2.4, respectively:  “A node may relinquish the remaining allocation interval of a contended allocation by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval.”  Also change the current first paragraph of 7.5.2.4 from “A node may continue its transmission within a contended allocation, without aborting the allocation, after failing to receive the expected acknowledgment frame in the allocation.” to “A node may relinquish the remaining allocation interval of a contended allocation by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval.”  (2) A major purpose of having contention access, CSMA/CA or slotted Aloha, is to provide distributed but not centralized access, so that nodes can rely on themselves to transmit their frames, in case their hub cannot do an intelligent centralized access such as providing polling access at a desirable frequency and with a desirable polled allocation interval  (3) If nodes are already capable of CSMA/CA or slotted Aloha access, it would not be simplying, but rather complicating, implementation to require them to support polling access.  (4) What is the purpose of requiring a node to receive a poll to continue its transmission in a contention allocation interval it has already obtained?  If the purpose is to allow the hub to send its own management/data frames, then the purpose is better attained through the already available improvised access mechanism, i.e., by indicating in its I-Ack or B-Ack frame the time the hub intends to send a post.  Typically the hub cannot send its response management frame pSIFS after sending its I-Ack frame anyway, giving the time it needs to make calculations needed for composing a Security Association, PTK creation, or Connection Assignment frame.  (5) If consistency for requiring a node to receive a poll before transmitting another frame is the goal, then the desired consistency cannot be achieved with another contention access method -- slotted Aloha -- in a RAP or CAP anyway.  (6) The changes identified in (1) are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.5.1.4 Aborting a contended allocation

A node may relinquish the remaining allocation interval of a contended allocation by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval.
A node shall treat a contended allocation to have been aborted after failing to receive the expected acknowledgment frame in the allocation.

A node may start a new contended allocation procedure as specified in 7.5.1 to obtain another contended allocation. 

7.5.2.4 Aborting a contended allocation

A node may relinquish the remaining allocation interval of a polled allocation by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval, or by requesting an immediate or block acknowledgment in case of a type-II polled allocation.

A node may continue its transmission within a contended allocation, without aborting the allocation, after failing to receive the expected acknowledgment frame in the allocation.

A node may start a new contended allocation procedure as specified in 7.5.1.1 to obtain another contended allocation in a different Aloha slot. 
41. S7-387 (and S7-278)
· Page 84, Subclause 7.6.1, Line 22, Editorial.

· Comment:  Subclause 7.6.2, page 84:  It is not clear the differnce between unsceduled access and improvised access, because both of them use (immedeate) polls or (immedeate) posts on Table 20.  The purpose of this comment note is to explicitly clarify the definition of Improvised access.

· Proposed change:  Possible Specification Change:  Subclause 7.6.2, page 84:  A hub may employ improvised polling and posting access to send polls or posts at previously announced times with future polls or future posts based on Table 20 and as described below to grant polled or posted allocations, either in beacon mode or non-beacon mode as also noted in 7.3,

· Proposed resolution:  Alternative solution:  (1) Notice that unscheduled polls and posts are also allowed under improvised access:  (a1) Page 85, lines 18-21:  The hub may send to a node a Poll or T-Poll frame at a time not indicated earlier to the node if the node has also indicated to be always in active state in its last transmitted MAC Capability field (i.e., with Always Active bit set to 1).  (a2) Page 86, lines 7-8:  A node that has indicated to be always in active state shall be ready to receive Poll and T-Poll frames at any time.  (b1) Page 87, lines 8-11:  A hub may send posts to a node while granting posted allocations outside the scheduled allocation of the node, so long as it has informed the node of the pending posts through previously transmitted frames or if the node has indicated to be always in active state in its last transmitted MAC Capability field (i.e., with Always Active bit set to 1).  (b2) Page 87, lines 31-32:  A node that has indicated to be always in active state shall be ready to receive posts at any time.  (2) In view of the proposed resolution to S6-501, review subclause 7.6.2 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.6.2 Improvised access

A hub may employ improvised polling and posting access to send polls or posts without pre-announcement or at previously announced times according to Table 20 and as described below to grant polled or posted allocations, either in beacon mode or non-beacon mode as also noted in 7.3, for on-demand contention-free frame exchanges outside the scheduled uplink allocations within its body area network (BAN). A polled or posted allocation contains an explicit or implicit time interval that does not reoccur subsequently without the hub invoking another instance of improvised access.

Table 20 — Frames and fields sent by a hub enabling polls and posts
	For unscheduled poll/post
	For immediate poll/post
	For future poll/post

	I-Ack or B-Ack frame, with More Data = 0, Sequence Number / Poll-Post Window = Reserved (0), Fragment Control / Coexistence / Next = Reserved (0):
A poll or post is not scheduled with the current frame transmission, but may be sent if the addressed node is always active as indicated in its MAC Capability field. 
	




Non-beacon management or data type frame, with More Data = 1:
A poll or post is intended to start after the end of the current frame transaction (which includes an I-Ack or B-Ack frame if expected). 
	I-Ack or B-Ack frame, with More Data = 1, Poll-Post Window = B, Next = N:
A poll or post is intended to be sent at the start of allocation slot B located in the current beacon period (superframe) if N = 0 or in the next Nth beacon period (superframe) if N > 0.

	
	
	I-Ack+Poll, B-Ack+Poll, Poll, or T-Poll frame, with More Data = 1, Poll-Post Window = B, Next = N:
No polled allocation follows this frame, but another poll or a post is intended to be sent at the start of allocation slot B located in the current beacon period (superframe) if N = 0 or in the next Nth beacon period (superframe) if N > 0.

	Type-I polled allocation (Poll Type = 0)
	Type-II polled allocation (Poll Type = 1)

	I-Ack+Poll, B-Ack+Poll, Poll, or T-Poll frame, with More Data = 0, Poll-Post Window = A, Fragment Number / Coexistence / Next = Reserved:


	A polled allocation is intended to start pSIFS after the end of the current frame, and to end at the end of allocation slot A located in the current beacon period (superframe).
	A polled allocation is intended to start pSIFS after the end of the current frame, and to end after the polled node has sent A frames or requested an I-Ack or B-Ack frame, whichever is earlier.

	4.1..1 
4.1..2 
4.1..3 

	4.1..4 
	4.1..5 


1. Polling access

A hub may send polls and grant type-I or type-II polled allocations to a node only if both of them support polling access of the corresponding type as indicated in their last exchanged MAC Capability field (i.e., with Type-I or Type-II Polling Access bit set to 1). A hub may send polls addressed to Unconnected_Broadcast_NID and granting type-I or type-II polled allocations any time outside beacons and scheduled allocations, as described in 7.4 for unconnected exchange, without regard to the polling access settings in the MAC Capability indicated by the nodes in its body area network (BAN).

1. Starting a polled allocation

To obtain a polled allocation for initiating another frame transaction, a node shall set the More Data field to 1 in the frame it is transmitting. The node, if not always active as indicated in its MAC Capability field, should also set the Ack Policy field to I-Ack or B-Ack in some management or data type frames being transmitted. This enables the hub to send the node an immediate or future poll at an announced time through an I-Ack+Poll or B-Ack+Poll frame as described in Table 20.

To grant a polled allocation to a node, a hub shall send to the node a Poll or T-Poll frame when appropriate or an I-Ack+Poll or B-Ack+Poll frame when required to return an acknowledgment according to Table 20 with the Ack Policy field set to 0. To grant no immediate polled allocation but to inform of an intended future poll or post, a hub shall send one of these frames also according to Table 20. The hub should send a Poll or T-Poll frame at the time indicated in a frame previously sent to the node. The hub may send to a node a Poll or T-Poll frame at a time not indicated earlier to the node if the node has also indicated to be always active in its last transmitted MAC Capability field (i.e., with Always Active bit set to 1).

Figure 71 illustrates instances of polls and polled allocations. 
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Figure 71 — Example polls and polled allocations

1. Using a polled allocation

A node that has indicated support for polling access shall receive Poll and T-Poll frames at times that have been announced in frames previously sent to it by the hub, as described in Table 20. A node that has indicated to be always active shall be ready to receive Poll and T-Poll frames at any time. The node shall also receive I-Ack+Poll and B-Ack+Poll frames at times expected for acknowledgment arrivals. The node shall initiate a frame transaction at the start of a polled allocation granted to it through a preceding Poll, T-Poll, I-Ack+Poll, or B-Ack+Poll frame, as also illustrated in Figure 71
.  The node may send a data frame without a frame payload in that frame transaction. 
A hub shall transmit an acknowledgment frame I-Ack or B-Ack when required, or I-Ack+Poll or B-Ack+Poll for another polled allocation, pSIFS after the end of the previous frame in a polled allocation. 
In a type-I polled allocation granted to a connected node
, the node may start another frame transaction, for retransmitting old frames or /and transmitting new frames, pSIFS after the end of the expected acknowledgment frame regardless of whether it received the acknowledgment frame. The node shall ensure that the frame transactions, including acknowledgment frames if required, in a polled allocation stay within the polled allocation interval, taking the appropriate guardtime into account.

In a type-II polled allocation granted to a connected node
, the node shall not transmit more frames than granted for transmission via the preceding Poll frame or its variant, nor the node shall transmit any more frames after transmitting a frame requiring return of an I-Ack or B-Ack frame. The hub shall ensure in granting a type-II polled allocation that the frame transaction, including the acknowledgment frame if required, stays within the intended polled allocation interval, taking the appropriate guardtime into account.

1. Modifying a polled allocation

A hub may modify a polled allocation of a node by sending the node another poll through an I-Ack+Poll or B-Ack+Poll frame within the polled allocation that expands the allocation interval, effectively granting a new polled allocation in place of the existing one.

1. Aborting a polled allocation

A node may relinquish the remaining allocation interval of a polled allocation by indicating that it has no more data to transmit in the frame being transmitted and then by transmitting no more frames in the interval, or by requesting an immediate or block acknowledgment in case of a type-II polled allocation.

A hub shall not reclaim a polled allocation on the basis that it has not received any frame in the allocation, unless the node has explicitly relinquished the allocation as described above. 
1. Ending a polled allocation

A node may at any time decline future type-I or type-II polled allocations to it by sending a modified Connection Request frame that contains a MAC Capability indicating no capability for the polling access of the corresponding type. 
A hub may at any time decline future polled allocations to all the nodes connected with it by indicating no poll support in the MAC Capability of its subsequent beacons.

1. Posting access

A hub may send posts to a node while granting posted allocations outside the scheduled uplink allocations of the node, so long as it has informed the node of the pending posts through previously transmitted frames or if the node has indicated to be always active in its last transmitted MAC Capability field (i.e., with Always Active bit set to 1). 

1. Starting a posted allocation

To obtain a posted allocation for receiving a post, a node that is not always active as indicated in its MAC Capability field and does not have a scheduled downlink allocation shall send at least one management or data type frame with the Ack Policy field set to I-Ack or B-Ack in each of its wakeup beacon periods (superframes). This enables the hub to inform the node, through an I-Ack or B-Ack frame as described in Table 20, of a specific time for sending the node a future post containing essential network management information or a critical user message. 

To send an immediate post to a node, a hub shall set the More Data field to 1 in the non-beacon management or data type frame it is transmitting, as described in Table 20.  To send a future post to a node not always active, a hub shall send to the node an I-Ack or B-Ack frame when required to return an acknowledgment, as also described in Table 20. 
Figure 72 illustrates instances of posts and posted allocations.
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Figure 72 — Example posts and posted allocations

7.6.2.2.2 Using a posted allocation

A hub shall initiate frame transactions at the start of its posted allocations that have been announced in earlier frames as described in Table 20. The hub may send a data frame without a frame payload in that frame transaction.
A node shall receive posts and participate in the frame transactions in its posted allocations that have been indicated to it earlier through other frames. A node that has indicated to be always active shall be ready to receive posts at any time.

The node shall transmit an acknowledgment frame I-Ack or B-Ack when required, pSIFS after the end of the previous frame in a posted allocation. If the hub has announced in the current frame that it has another immediate post, it may initiate another frame transaction, for retransmitting old frames or/and transmitting new frames, pSIFS after the end of the expected acknowledgment frame regardless of whether it received the acknowledgment frame. The hub shall ensure that the frame transaction, including the acknowledgment frame if required, in a posted allocation stays within the intended posted allocation interval, taking the appropriate guardtime into account.

7.6.2.2.3 Modifying a posted allocation

A hub shall not modify a posted allocation once it initializes a frame transaction in the allocation, as a posted allocation is just long enough for a frame transaction. A hub may grant itself another posted allocation for initializing another frame transaction after informing the target node of the time of the new allocation through the current frame, or without pre-announcement if the target node is always active.

7.6.2.2.4 Aborting a posted allocation

A hub shall not abort a posted allocation once it initializes a frame transaction in the allocation.

7.6.2.2.5 Ending a posted allocation

A node shall not end a pending posted allocation nor potential future posted allocations, as it needs to receive all the posts—which might carry essential network management information or critical user messages—from the hub with which it is connected.

A hub should not end a pending posted allocation once it has announced it through a frame.
42. S7-153

· Page 84, Subclause 7.6.1, Line 22, Technical.
· Comment:  During Unscheduled Polling, if a good HCS is received but a bad FCS is received by the Hub, should the Hub perform a retry Poll on the same Node?  
· Proposed change:  If a good HCS is received but a bad FCS, the Hub may either re-Poll the same Node or Poll the next Node after the bad FCS is confirmed.  If the Node does not receive an Ack when either I-Ack or B-Ack is requested, it should not retransmit the frame until a Poll is received.
· Proposed resolution:  Rejected.  (1) If the node is to send more than one frame following a poll, whether the hub re-poll the same node or poll another node following a bad FCS in the first frame sent by the node would result in collision with subsequent frame transmission from the node.  (2) Last point is in conflict with Type-I polled allocation.  (2) The chance of the hub not receiving the data or management type frame requesting an I-Ack frame, and hence the chance of the hub not sending a follow-up poll frame, is in general larger than the chance of the node not receiving the I-Ack frame.
43. S7-152

· Page 84, Subclause 7.6.1, Line 22, Technical.
· Comment:  During Unscheduled Polling, if a node does not respond, should the Hub do an LBT before Polling the next Node?  What determines that a Node has not responded?

· Proposed change:  After an Unscheduled Poll, if the RSSI level is below RSSImin after pCCATime, the Hub may either re-Poll the same Node, or Poll the next Node.  If the RSSI level is above RSSImin and either the HCS or FCS are bad, then the Hub should wait for the RSSI level to drop below RSSImin.  After that, it may either re-Poll the same Node, or Poll the next Node. 
· Proposed resolution:  Rejected.  (1) After a poll, the next frame will not start arriving until pSIFS later, which is longer than pCCATime.  (2) The node may transmit two or more frames following a poll.  Due to transient channel conditions, during the first frame transmission, the hub could observe an RSSI below RSSImin, and hence re-poll the same node or poll another node, thereby resulting in a collision with the subsequent transmission from the node.  (3) How would RSSI and RSSImin be exactly defined?
44. S7-154

· Page 84, Subclause 7.6.1, Line 22, Technical.
· Comment:  In Unscheduled Access, when the Type-I and Type-II Polling Access bits are set to zero in the MAC Capability of the Node, may a Node send an uplink frame after receiving a Post, when the More bit = 0 and the Ack Policy in set to N-Ack in the Posted Frame.  This allows for a general bi-directional, unscheduled and somewhat asynchronous, exchange between the Hub and the Node used in some 2-way communications in the MICS band.
· Proposed change:  Add the sentence:  In Unscheduled Access, when the Type-I and Type-II Polling Access bits are set to zero in the MAC Capability of the Node, the Node may respond with an uplink frame after receiving a Post, when the More bit = 0 and the Ack Policy in set to N-Ack in the Posted Frame.

· Proposed resolution:  Rejected.  (1) The transmission by the node as proposed would cause collision if a scheduled interval of another node is coming up.  (2) The proposed change would add a new access mechanism – a node gets an uplink allocation interval through a post, but not a poll.

45. S7-150

· Page 84, Subclause 7.6.1, Line 22, Technical.
· Comment: The behavior of Unscheduled Polling is not adequately defined.  There needs to be more definition of the protocol requirements during unscheduled polling access.
· Proposed change:  In Unscheduled Polling, the access is initiated by the Hub sending either a Poll or a Post to the Node.  Once the exchange has begun, the Hub controls the exchange by the use of Polls, Posts, Ack+Poll and Ack+More bit.  If the hub initiates the exchange by sending a Poll, then the Node may immediately respond with an uplink frame.  The Node may set the More bit to indicate that it has more data.  The Hub may then either send an Ack only, or a Ack+Poll.  If the Hub responds to an uplink frame with an Ack+Poll, then the Node has permission to send another Frame.  If the Hub responds with an Ack with the More bit set, then the Ack shall be immediately followed by a Post from the Hub.  The Hub may also initiate the exchange with a Post to the Node. When the Node sends an Ack in response to a Downlink Frame, it may set the More bit to indicate that it has more data.  In this case, the Hub can either send a Poll to allow the Node to transmit the frame, or it may Post a frame to the Node, or it may do nothing.
· Proposed resolution:  Rejected.  (1) The proposed text attempts to specify the functional behaviors of both the hub and the node after the hub sends an unscheduled poll or post.  However, such the functional behaviors are the same as those after the hub sends a scheduled poll or post.  In fact, the functional behaviors of the hub and the node after the hub sends an unscheduled or scheduled poll or post are fully described in 7.6.2.  See the discussions in the proposed resolution to S7-387.  (2) The proposed text also contradicts with the encoding of the More Data bit defined in Table 20:  “If the Hub responds with an Ack with the More bit set, then the Ack shall be immediately followed by a Post from the Hub.”  No, this is not Table 20 says.  There is only one More Data bit, and its encoding must be used consistently across unscheduled and scheduled polls and posts.

46. S7-149

· Page 84, Subclause 7.6.1, Line 22, Technical.
· Comment:  There is inadequate definition on how Unscheduled Polling is controlled, and requested by a Node.  The Node has no means of requesting Unscheduled Polling behavior, how often it is polled, and the type of Poll.
· Proposed change:  Add an Unscheduled Polling Request IE, and an Unscheduled Polling Allocation IE.  The parameters for the request are:  Frequency <round-robin | every superframe | every Nth superframe>; Poll Type <Poll | T-Poll>; Allocation Type <Time | Frames>; Desired Maximum Interval <Until Done | Amount of Time | Number of Frames>; Minimum Interval <Amount of Time | Number of Frames>; When an Unscheduled Polling Allocation IE has been granted, the Hub shall make available all available time to unscheduled polling which has not been reserved for Beacon, Scheduled Access, RAP, CAP, EAP, or Idle.

· Proposed resolution:  Pending.  (1) What would be the difference between the proposed IEs and the existing Allocation Request/Assignment IEs or the Rate based (Implicit) Allocation Request/Assignment IEs that were once added and then removed?  (2) What would be the benefit of having these new IEs?  If a polling rate needs to be observed, why can't the existing scheduled-polling access – and hence the existing Allocation Request/Allocation IEs – be used?  How would these IEs apply to posts as unscheduled access includes both polls and posts?  (3) “When an Unscheduled Polling Allocation IE has been granted, the Hub shall make available all available time to unscheduled polling which has not been reserved for Beacon, Scheduled Access, RAP, CAP, EAP, or Idle.” Then what is the point of having a requested polling frequency in specific and the proposed new IEs in general?
47. S7-497

· Page 86, Subclause 7.6.2.1.1, Figure 66 and Lines 12-13, Technical.
· Comment:  In figure 66 an I-ACK is missing after the poll frame (see line 12&13)
· Proposed change:

· Proposed resolution by Hind Chebbo:  Accepted in principle.  (1) Delete the sentence in lines 12-13. (2) I-Ack and B-Ack are also sent to announce a future poll or post as indicated in Table 20, but their Ack Policy is N-Ack according to Table 18.  Thus, for consistency, Poll and T-Poll frames sent for the same purpose should have only N-Ack Ack policy.  (3) The change is reflected in 7.6.2.1.2 shown under the proposed resolution to S7-387 and is incorporated in doc. # IEEE 802.15.10-0679-00-0006.

48. S7-498
· Page 86, Subclause 7.6.2.1.2, Lines 16-17, Technical.

· Comment:  Statement is true except for unconnected node.

· Proposed change:  Add  "except for unconnected node".

· Proposed resolution by Hind Chebbo:  Accepted in principle:  (1) After “polled allocation” in lines 16 and 21, add “granted to a connected node”.  This also provides the precedent for “the node” that follows.  (2) In line 23, after “return” add “of”.  (3) The changes are reflected in 7.6.2.1.2 shown under the proposed resolution to S7-387 and is incorporated in doc. # IEEE 802.15.10-0679-00-0006.
49. S7-314

· Page 85, Subclause 7.6.2, Line 1, Editorial.

· Comment:  "Type-I polled allocation (Poll Type = 0)" should not be underlined.  In amendments, underlining means added text, so you shouldn't use it here as there may be future MAC amendements.
· Proposed change:  Delete the underlining.  You may want to split the cell to clarify this.  The table has too much text.  Alternately, you could write this in text instead of a table using the format that was used for the frame formats, e.g., 1) case 1, set to x, 2) case 2, a) set this, b) set that.
· Proposed resolution:  Accepted in principle.  Addressed via S7-387.

50. S7-8

· Page 85, Subclause 7.6.2, Line 1, Editorial.

· Comment:  The last statement of Table 20 is not quite clear.

· Proposed change:  Remove the last row of Table 20, and add a new short paragraph after Table 20:  A hub may send a post at the start of a poll announced earlier.

· Proposed resolution: Accepted in principle.  (1) Delete the statement mentioned, but do not add the suggested paragraph.  (2) See the proposed resolutions to S7-387 and S6-501.
51. S7-395

· Page 85, Subclause 7.6.2, Table 20, Technical.

· Comment:  When would a hub send a Non Beacon (called unicast in 6.2.1.1.9) Management frame with More data =1 to initiate an immediate post - Security Association, Connection Request, Command?
· Proposed change:

· Proposed resolution:  Rejected.  (1) This appears to be a question for medium access at the connection setup stage, which is described in 7.4, pages 78-79.  (2) An unconnected node should stay in active state (page 79, lines 11-12), and hence the hub may send a management frame to the node at any time.

52. S7-400, S7-388
· Page 89, Subclause 7.7.1, Lines 19-20, Editorial/Technical.

· Comment:  Terms Minimum Interval Length and Minimum Allocations Length are used but name minimum length and allocation length in earlier link IE's.
· Comment:  (Line 20) Not relevant anymore.

· Proposed change:  Align naming of these terms.

· Proposed change:  to delete the phrase: or MSDU……till the end of the phrase
· Proposed resolution:  Accepted in principle.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.7.1 Starting scheduled allocations

To obtain one or more new scheduled allocations, a node shall send a Connection Request frame to the hub when permitted to do so, setting the Wakeup Period field in the frame to 1 for 1-periodic allocations and to m > 1 for m-periodic allocations. The node shall include in the frame 

· an Uplink Request IE if scheduled uplink allocations are needed;

· a Downlink Request IE if scheduled downlink allocations are needed;

· a Bilink Request IE if scheduled bilink allocations are needed;

· a Delayed Bilink Request IE if delayed bilink allocations (i.e., scheduled bilink allocations that are subject to delay) are needed;

· a Group Connection IE if the current connection request is made aggregately for a group of nodes.

In these IEs, the Minimum Length and Allocation Length fields, when present, shall have nonzero values.

To grant scheduled allocations, requested by the node or initiated by itself, the hub shall send a Connection Assignment frame to the node, including

· an Uplink Assignment IE if scheduled uplink allocations are granted;

· a Downlink Assignment IE if scheduled downlink allocations are granted;

· a Bilink Assignment IE if scheduled bilink allocations are granted;

· a Delayed Bilink Assignment IE if delayed bilink allocations are granted;

· a Group Connection IE if the current connection assignment is made aggregately for a group of nodes.

In these IEs, the Interval Start and Interval End fields shall have nonzero values.

The hub may grant scheduled bilink allocations in lieu of delayed bilink allocations requested by the node, but not vice versa.

7.7.2 Using scheduled allocations

Upon receiving the Connection Assignment frame granting it scheduled uplink allocation intervals, the node may start initiating frame transactions with the hub therein, as illustrated in Figure 74. The hub shall be ready to receive the frames transmitted by the node and acknowledge them when appropriate during these allocation intervals.

Upon successfully sending the Connection Assignment frame granting the node scheduled downlink allocation intervals, the hub may start initiating frame transactions with the node therein, as also illustrated in Figure 74. The node shall be ready to receive the frames transmitted by the hub and acknowledge them when appropriate during these allocation intervals. 
Upon successfully sending the Connection Assignment frame granting the node scheduled bilink allocation intervals, the hub may start initiating frame transactions with the node, or the hub may start sending to the node a poll granting an immediate polled allocation for the node to initiate one or more frame transactions therein, in these allocation intervals, as illustrated in Figure 75. The poll should be a Poll frame if it is sent at the start of the scheduled bilink allocation or if the hub does not need to provide a time reference update to the node, or should be a T-Poll frame otherwise. The node shall not initiate a frame transaction, until it receives a Poll or T-Poll frame, in a bilink allocation interval. The recipient, the node or the hub, shall be ready to receive the frames transmitted by the sender and return appropriate frames during the allocation intervals. 
Upon successfully sending the Connection Assignment frame granting the node delayed bilink allocation intervals, the hub may start initiating frame transactions with the node, or the hub may start sending to the node a poll granting an immediate polled allocation for the node to initiate one or more frame transactions therein, in these allocation intervals, as illustrated in Figure 76. The poll should be a Poll frame if it is sent at the start of the scheduled bilink allocation or if the hub does not need to provide a time reference update to the node, or should be a T-Poll frame otherwise. The hub may delay its first frame transmission to the node up to the maximum delay from the start of the delayed bilink allocation interval as specified in the connection assignment. If the hub fails to send a frame to the node within the maximum delay, the hub shall not send a frame to the node in the interval. The node shall not initiate a frame transaction, until it receives a Poll or T-Poll frame, in a delayed bilink allocation interval. The recipient, the node or the hub, shall be ready to receive the frames transmitted by the sender and return appropriate 
frames during the allocation intervals. If the node fails to receive a frame addressed to it within the maximum delay of the start of the interval from the hub, it may be in sleep state in the remaining interval.

The node or the hub shall transmit next frame pSIFS after the end of the current frame. The node or the hub may initiate another frame transaction in the remaining scheduled uplink or downlink allocation interval, respectively, pSIFS after the end of the expected acknowledgment frame regardless of whether it received the acknowledgment frame. In the remaining scheduled bilink allocation interval, after the end of the preceding frame transactions initiated by the hub or after the end of the preceding polled allocation interval, the hub may initiate more frame transactions with the node, or the hub may send to the node another poll granting another immediate polled allocation for the node to initiate one or more frame transactions therein.

1. Ending scheduled allocations

A node may at any time end scheduled allocations by sending a modified Connection Request frame that contains Allocation Request fields with the Allocation ID fields identifying those allocations and with the corresponding Minimum Length and Allocation Length fields both set to 0.

A hub may, but should not where possible, at any time end any scheduled allocations of a node by sending the node a modified Connection Assignment frame that contains Allocation Assignment fields with the Allocation ID fields identifying those allocations and the Interval Start and Interval End fields set to 0.

A node or a hub shall not send a frame in an already ended scheduled allocation.

A node or a hub may send a Disconnection frame to end their connection, i.e., to void the node’s Connected_NID, wakeup arrangement, and scheduled allocations with the hub.
53. S7-11

· Page 89, Subclause 7.7.1, Line 22, Editorial.

· Comment:  The hub may also send an unsolicited Connection Assignment frame as intended here.
· Proposed change:  Change "the hub shall respond with" to ", requested by the node or initiated by itself, the hub shall send".
· Proposed resolution:  Accepted.  The change is also shown in the proposed resolution to S7-400 and S7-388, and incorporated in doc. # IEEE 802.15.10-0679-00-0006.
54. S7-13

· Page 92, Subclause 7.7.5, Line 25, Editorial.

· Comment:  Need to explicitly state that an ended scheduled allocation cannot be used anymore.
· Proposed change:  After this paragraph add a new one as follows:  A node or a hub shall not send a frame in an already ended scheduled allocation.
· Proposed resolution:  Accepted.  The change is also shown in the proposed resolution to S7-400 and S7-388, and incorporated in doc. # IEEE 802.15.10-0679-00-0006.
55. S7-453

· Page 92, Subclause 7.8, Technical.

· Comment:  How resource allocation happens in a network scenraio of one controller device and multiple implant device? Mechanism is missing from the draft.
· Proposed change:  Add the mechanism.

· Proposed resolution: Rejected.  (1) If “resource allocation” refers to a policy or implementation issue, then it is out of the scope of this standard.  (2) If it means medium access mechanisms, then they are already specified earlier and not supposed to be repeated here.  (3)  Notice lines 22-24, page 93, lines 15-16, page 94, and lines 6-8, page 96:  (a) Now that the hub and the unconnected node are on the same channel, they are in a position to follow the connection setup procedure specified in 7.4 to exchange management type frames necessary for a connection, including a wakeup arrangement and scheduled allocations as appropriate.  (b) Now that the hub and the unconnected node are on the same channel, they are in a position to exchange more frames with each other using appropriate access methods as specified in 7.6 and 7.7 in view of 7.3.  (c) Now that the hub and the connected nodes of the group are on the same channel, they are in a position to exchange more frames with each other using appropriate access methods as specified in 7.6 and 7.7 in view of 7.3.
56. S7-452

· Page 92, Subclause 7.8, Technical.

· Comment:  The source allocation for MICS devices are not clear. There seems to be some sort of resource alloctaion under discovery. Why resource allocation has been put under unconnected/conencted discovery, it is confusing.
· Proposed change:  Resource allocation and discovery mechanism should be separated.

· Proposed resolution:  Rejected.  (1) Where is the confusion?  (2) The primary goal here is to achieve a speedy connection and communication between a hub and a node.  Figure 72 shows a way to achieve a speedy connection between a hub and an unconnected node, whereas Figure 73 shows a similar way to achieve a speedy communication between a hub and a connected node.  Either a connection or a communication requires mutual discovery and frame exchanges, so if mutual discovery and frame exchange can be streamlined and performed using a single frame instead of two, a more speedy and efficient connection or communication is attained. 
57. S7-273, S7-507

· Pages 92-93, Subclauses 7.8.1 and 7.8.2.1, Technical.

· Comment:  The channel access and wakeup are mixed.

· Proposed change: The paarmeters used for wakeup such as PMICSUnconnectedPolls, PMICSUnconnectedPollRxTime cannot apply to channel access.

· Page 93, Subclause 7.x, Line 6, Technical.

· Comment:  Is the T-Poll transmitted for discovery or for resource allocation? Why discovery mechanism and channel access are combined? These are two different mechanisms. It is creating lot of confusion in the next.
· Proposed change:  Separate the discovery operation to the channel access operation. 

· Proposed resolution to S7-273 and S7-507:  Rejected.  (1) These comments are similar to S7-452, to which the proposed resolution apply to these comments.  (2) The discovery (“wakeup”) mechanism is part of, but not separate from, channel access.  To perform mutual discovery, both the hub and the node need to access medium to transmit frames.
58. S7-276

· Page 94, Subclause 7.8.2.1, Figure 73, Technical.

· Comment:  Why device is trasmitting data frame in the discovery process in reponse to the poll message. It should be 'Ack" frame.
· Proposed change:  Clarify.

· Proposed resolution:  Rejected.  (1) This comment is similar to S7-452 and S7-507.  (2) The node performs discovery not just for the sake of discovery but for data exchanges with the hub.  Discovery is only the means but not the goal.  (3) If the node sends data once discovering (a poll of) the hub, as is the case here, it is simpler and more efficient than first sending an I-Ack frame and then waiting for another Poll to send its data.

59. S7-241 (and S7-434, S7-367, S7-478, S7-242, S7-479, S7-520, S7-268, S7-26, S7-27)
· Page 93, Subclause 7.8.1, Line 12, Technical.

· Comment:  The time durations for T-Poll and (node) listen in Figure 72 are unclear.
· Proposed change:  Specify time durations.
· Proposed resolution:  Accepted in principle.  (1) Add to the legend in Figures 72, 73, and 76 the “Rx labeled double arrow line = node’s receive/listen time”.  The change (together with changes resulting from some other comments on subclause 7.8) is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.8 MICS band communication

In the medical implant communications service (MICS) band, a hub shall operate in non-beacon mode with or without superframe boundaries as specified in 7.3. The hub may choose a new channel only when required by, and in compliance with
, applicable regulations and considerations. An implant shall communicate as a node with a hub. The hub and the node may perform a mutual discovery procedure described below immediately before their frame exchanges.

7.8.2 Unconnected mutual discovery

A hub may facilitate mutual discovery with unconnected nodes and connection with them as follows.

As illustrated in Figure 77, every pMICSUnconnectedPollPeriod or shorter the hub shall transmit a group of up to pMICSUnconnectedPolls unconnected T-Poll frames separated by pMICSUnconnectedPollSeparation. The hub shall listen for a frame arrival after each transmission and before the next transmission of such an unconnected T-Poll frame. An unconnected T-Poll frame is a T-Poll frame addressed to Unconnected_Broadcast_NID as defined in Table 16 and providing an unconnected polled allocation as specified in 7.4. 
An unconnected node in need of a connection may discover a hub as follows.

The unconnected node should cyclically tune to each MICS band channel for pMICSUnconnectedPollRxTime, until it receives an unconnected T-Poll frame and hence discovers a hub. Once it starts receiving a frame, it should stay on the receive mode until it receives the whole frame
.  The unconnected node should not further change the channel unless recommended otherwise. 
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Figure 77 — Unconnected mutual discovery and frame exchange in MICS band

The pMICSUnconnectedPollPeriod parameter value is obtained as a result of an overall consideration of connection latency, power consumption, channel utilization efficiency, interference, and other factors. The parameter pMICSUnconnectedPolls has a value designed to provide enough unconnected T-Poll frames so that a node can receive one of them within a cycle of tuning to each of the MICS band channels. The parameter pMICSUnconnectedPollSeparation has a value such that the hub can detect a frame sent by a node following its last unconnected T-Poll frame before it would otherwise send the next unconnected T-Poll frame. The parameter pMICSUnconnectedPollRxTime has a value to ensure with a certain margin that a node can receive one of the two adjacent unconnected T-Poll frames once it tunes to the transmit channel. 

Now that the hub and the unconnected node are on the same channel, they are in a position to follow the connection setup procedure specified in 7.4 to exchange management type frames necessary for a connection, including a wakeup arrangement and scheduled allocations as appropriate. The hub should provide the node with an ordered list of channels it intends to choose in decreasing likelihood when required to choose a new channel. The hub should subsequently select a new channel, when required by and in compliance with
 the regulations, in the order indicated in the list. The hub may update nodes with a new channel order list in view of changes in the channel conditions such as interference levels or/and based on other considerations.

7.8.2 Connected mutual discovery

A hub may facilitate mutual discovery with connected nodes immediately prior to frame exchanges with them, based on any or a combination of the following discovery procedures.

7.8.2.1 Unicast poll aided discovery

As illustrated in Figure 78, prior to more frame exchanges with a connected node, the hub shall transmit a group of up to pMICSPolls Poll frames separated by pMICSPollSeparation, each addressed to the node and providing an immediate polled allocation. The hub shall listen for a frame arrival after each transmission and before the next transmission of such a Poll.

The connected node shall be in active mode in anticipation of pending frame exchanges with the hub by scheduling or other means, accounting for the appropriate guardtime. It should tune to the channel in which it last received a frame with a valid FCS from the hub for pMICSPollSeparation + pMICSPollRxTime to receive a Poll frame
.  If it does not receive a Poll frame, it should change to another channel.  After dwelling on the current channel for pMICSPollRxTime, it should switch to yet another channel in accordance with the channel order last provided by the hub, until it receives a Poll frame addressed to it. The node should not further change the channel unless recommended otherwise. 
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Figure 78 — Unicast poll aided connected discovery and frame exchange in MICS band
Now that the hub and the unconnected node are on the same channel, they are in a position to exchange more frames with each other using appropriate access methods as specified in 7.6 and 7.7 in view of 7.3.

While cycling through the MICS band channels for mutual discovery with the hub, upon receiving a Poll frame sent by the hub but not addressed to them on a channel, nodes should skip that channel from their subsequent channel cycling for the duration of the polled allocation granted via the Poll frame. 

7.8.2.2 Multicast poll aided discovery

As illustrated in Figure 79, prior to more frame exchanges with a group of connected nodes, the hub shall transmit a group of up to pMICSMcastPolls Poll frames forming a lockup phase and separated by pMICSMcastPollSeparation, each addressed to the Multicast_NID of the group and providing no immediate polled allocation but announcing a future poll starting at the intended beginning of the first individual communication phase with a node of the group. In particular, the time of the future poll is encoded according to Table 20.
The hub shall transmit a poll addressed to a node of the group at the indicated future poll time and providing an immediate polled allocation, thus starting the individual phase for the node as also illustrated in Figure 79.

The connected nodes of the group should be in active mode in anticipation of pending frame exchanges with the hub by scheduling or other means, accounting for the appropriate guardtime. Each of them should tune to the channel in which it last received a frame with a valid FCS from the hub. After dwelling on the current channel for pMICSMCastPollRxTime, each should switch to another channel in accordance with the channel order last provided by the hub, until it receives a Poll frame addressed to the Multicast_NID of its group. It should not further change the channel unless recommended otherwise. It may enter sleep state until the start of the first individual phase as announced in the received Poll frame, when it should be in active state to receive a unicast Poll frame. 
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Figure 79 — Multicast poll aided connected discovery and frame exchange in MICS band

Now that the hub and the connected nodes of the group are on the same channel, they are in a position to exchange more frames with each other using appropriate access methods as specified in 7.6 and 7.7 in view of 7.3.
6.3.1.10.1 









Figure 13 
1. Medical implant event report

When not transmitting, a hub should stay on receive mode in the channel selected according to its channel order list communicated to the nodes connected with it.

A node connected with a hub may transmit frames reporting a medical implant event in its next scheduled bilink allocation interval, if available, following a Poll or T-Poll frame granting an immediate polled allocation to it by the hub, using the a connected mutual discovery procedure as specified in 7.8.2
The node may also transmit such frames anytime as illustrated in Figure 80. Before discovering the hub’s operating channel, the node should send Emergency frames without a frame payload to reduce the transmission times of the frames which will not be received by the hub
. In particular, the node should transmit an Emergency frame with no frame payload and with the Ack Policy field set to I-Ack, in the first channel of the channel order list last communicated to it by the hub. It should retry the frame for up to pMICSNodeEmergencyRetries times on this channel upon failing to receiving an expected acknowledgment. If it still receives no acknowledgment, it should similarly send and
 retry the frame in the next MICS channel on the channel order list, and again in another channel, until it receives an expected I-Ack frame or pauses its transmission.  The node shall space one data frame and the next as if an I-Ack frame were received in between
. 
After receiving an I-Ack frame, it should proceed to transmit the Emergency frames (with incremental sequence numbers) containing frame payloads generated from the medical implant event. The node shall set to 1 the More Data field in the MAC header of these Emergency frames except the last one, and shall set to 0 the More Data field in the MAC header of that last frame to indicate the end of the medical event report transfer.

On receiving an Emergency frame with More Data field set to 1 from the node, the hub should not initiate its own frame transactions with this node or another one until it has received all Emergency frames as indicated by the More Data field value. 
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Figure 80 — Medical implant event report outside scheduled allocations in MICS band

After retrying a frame for up to pMICSHubMaxRetries without receiving an expected response, the hub should enter the receive mode to receive possible Emergency frames. 
Table 23 — MAC sublayer parameters

	Parameter
	Value

	mCSMADurationLimit
	2 × Allocation Slot Length

	mClockAccuracy
	20 ppm

	mClockResolution
	10 (s

	mG-AckDataSubtype
	1111 (binary)

	mGT_Nominal
	Allocation Slot Length / 10

	mMaxChannelChangeTime
	256 beacon periods

	mMaxFragmentCount
	8

	mMaxBANSize
	64


60. S7-18, S7-19, S7-20, S7-21, S7-22, S7-23
· Page 95, Subclause 7.8.2.1.3, Line 21, Editorial.

· Comment:  Typo.

· Proposed change:  Change node to "nodes".

· Page 95, Subclause 7.8.2.1.3, Line 21, Editorial.

· Comment:  Do not use "session", which has a special meaning per MICS band regulations.

· Proposed change:  Change "session to "phase" throughout this subclause and Figure 76.

· Page 95, Subclause 7.8.2.1.3, Line 22, Editorial.

· Comment:  Need to make a connection with "lockup phase" in Fig. 76.


· Proposed change:  After "Poll frames", add "forming a lockup phase and".

· Page 95, Subclause 7.8.2.1.3, Line 27, Editorial.

· Comment:  Need to make a connection with "individual phase" in Fig. 76.

· Proposed change:  After "polled allocation", add " thus starting the individual phase for the node as also illustrated in Figure 74".

· Page 95, Subclause 7.8.2.1.3, Line 28, Editorial.

· Comment:  A "shall" may not always be justified as the nodes might not know in advance the time of pending frame exchanges.


· Proposed change:  Change "shall" to "should".

· Page 96, Subclause 7.8.2.1.3, Line 1, Editorial.

· Comment:  A "shall" may not always be justified as the node might have missed earlier polls.

· Proposed change:  Change "shall" to "should".
· Proposed resolution to comments S7-18, S7-19, S7-20, S7-21, S7-22, S7-23:  Accepted.  The changes are reflected in 7.8.2.2 shown under the proposed resolution to S7-241 and is incorporated in doc. # IEEE 802.15.10-0679-00-0006.
61. S7-538

· Page 97, Subclause 7.x, Lines 13-14, Editorial.

· Comment:  What is the purpose of "Emergency frame with no payload"?


· Proposed change:  "In particular, the node should transmit as the alarm an Emergency data frame with no frame payload"

· Proposed resolution:  Accepted in principle.  (1) The purpose is to reduce the transmission times of the frames which will not be received by the hub.  (2) After the first sentence in line 13, add the following clarification statement:  Before discovering the hub’s operating channel, the node should send Emergency frames without a frame payload to reduce the transmission times of the frames which will not be received by the hub.  (3) The change is reflected in 7.8.3 shown under the proposed resolution to S7-241 and is incorporated in doc. # IEEE 802.15.10-0679-00-0006.
62. S7-270

· Subclause 7.8.3, Technical.

· Comment:  From the medical event report section, it seems like first emergency data frame is sent without payload. Why cannot first emergency data frame may also have payload?
· Proposed change:  Change the medical event report section accordingly
· Proposed resolution:  Rejected.  (1) Cycling through the MICS band channels with full-payload data frame transmissions would considerably increase the discovery time.  (2)  See also the proposed resolution to S7-538.
63. S7-277
· Page 94, Subclause 7.8.2.1, Line 9, Technical.
· Comment:  It should switch to another channel, in accordance with the channel order last provided by the hub.

· Proposed change:  What is the use of this channel ordering and on what basic it is selected. If the coordinator has to change the channel first it will perform LBT for for at least 10 ms and the time spent by the device at each channel is approximately 3 ms, therefore the device could be in any random channel when the coordinator will actually poll the device. There is no performance improvement of using channel ordering for divice discovery process.

· Proposed resolution:  Rejected.  (1) The hub chooses an operating channel first, in the order defined in the channel order list.  (2) The node has a better chance of finding that operating channel if it follows the same channel order list.  (3) The hub does not change its operating channel in the course of transmitting a group of poll frames.  (4) When the hub needs to select another channel, it still follows the same channel order list, so it is still advantageous for the node to follow the same channel order list too.
64. S7-15 (and S7-296, S7-479)
· Page 94, Subclause 7.8.2.1.2, Lines 24-28, Technical.

[image: image56.emf]
· Comment:  No shalls.  "…shall send the wakeup messages" -- when?
· Proposed change:  Remove these two paragraphs, as they provide unnecessary introductory information which is not implementable.
· Proposed resolution:  Accepted.  (1) How can a “hub send the wakeup messages …. to wakeup a device” if the device is not listening/receiving? (2) The incorrect description, the comment and the proposed change provide the rationale for the proposed resolution. 

65. S7-16 (and S7-296, S7-479)
· Page 95, Subclause 7.8.2.1.2, Lines 1-4, Technical.

[image: image57.emf]
· Comment:  I explained to the proposers back at the F2F that this is not how the I-Ack works:  A recipient would not go into the payload to check for its IEEE address for performing acknowledgment; instead, it would only check the "Recipient ID" in the MAC header.  Thus, this described mechanism can't be used to wake up a specific unconnected node with a known IEEE address in the payload.
· Proposed change:  Remove them.

· Proposed resolution:  Accepted.  The comment provides the rationale for the proposed resolution.

66. S7-17 (and S7-296, S7-479)
· Page 95, Subclause 7.8.2.1.2, Lines 5-19, Technical.

[image: image58.emf]
[image: image59.emf]
· Comment:  (1) It increases complexity and decreases efficiency to have a wakeup followed by an Ack and then by a poll, as specified here.  It is simpler and more straightforward to just have polls followed by the data frame as described in 7.8.2.1 and Figure 73.  (2) It is time not to use undefined terms such as "session", "session start", and "session duration".  The reader cannot be asked to read into the writer's mind.  (3) Why is "session start" even needed?  It is already implied as the end of the wakeup (and Ack) frames.  (4) It is more accurate and consistent to rephrase "session duration" as "polled allocation", which can be encoded in the MAC header instead of a new field in the payload, as is the case for the Poll frame. (5) Why is the intent of this unicast wakeup not addressed in 7.8.2.1 and Figure 73?  It is time to do some cleanup on technical grounds.

· Proposed change:  Remove these duplicate but inaccurate and incomplete descriptions of the unicast wakeup mechanism and Figure 75 as well as the Wakeup frame.
· Proposed resolution:  Accepted.  The comment provides the rationale for the proposed resolution.

67. S7-24 (and S7-296, S7-479)
· Page 96, Subclause 7.8.2.1.4, Line 9, Technical.

· Comment:  Figure 76 and the related text accomplishes the intent of this subclause more accurately and consistently, as explained further in a subsequent comment.
· Proposed change:  Remove this duplicate but inaccurate and inconsistent subclause 7.8.2.1.4.

· Proposed resolution:  Accepted.  This comment and other comments (such as S7-25) provide the rationale for the proposed resolution.

68. S7-25 (and S7-296, S7-479)
· Page 96, Subclause 7.8.2.1.4, Lines 9-29, Technical.

[image: image60.emf]
[image: image61.emf]
· Comment:  (1) The described mechanism would only cause more power consumption for all nodes, which would have to wake up several times just to have a real data session.  They would also need to process unicast wakeup frames not addressed to them -- a nontrivial exception to be performed on all frames.  (2) How could Device 2 and Device 3 in Figure 77 know their respective "wakeup" times at the "confirm phase"?  What is encoded in the Wakeup frames sent in the "lock phase" is only the wakeup time for Device 1, i.e., the start time of the "confirm phase".  The implied fundamental assumption that these devices can sleep till their wakeup times is simply not valid.  (3) If a device missed a wakeup not addressed to itself, it would have to stay on until receiving the next wakeup, hence just burning more power.  (4) There would be too much overhead with this scheme -- multiple multicast wakeup frames, unicast wakeup frames, and Ack frames would have to be sent and received before a real data transaction could occur.
· Proposed change:  It is time to recognize that the described scheme is not well thought out and has fundamental flaws, and hence to remove it.

· Proposed resolution:  Accepted.  (1) Also remove lines 1-6, page 97, which are also mentioned in the comment.  (2) This comment and other comments (such as S7-24) provide the rationale for the proposed resolution.

69. S7-510

· Page 97, Subclause 7.x, Line 9, Technical.

· Comment:  The statement "when not transmitting, the hub should stay on receiving mode in the channel selected" can be improved further.

· Proposed change:  It should be changed to, "when not transmitting, the hub should stay on receiving mode in the first channel selected"
· Proposed resolution:  Rejected.  (1) The proposed change does not appear to be an improvement, as the meaning of “first” is open to interpretation.  (2) “receive mode” but not “receiving mode”.

70. S7-509

· Page 97, Subclause 7.x, Line 19, Technical.

· Comment:  It is mentioned that emergency device shall try sending emergency signal untill it receives I-ACK or  "Pauses its transmission". Rather than just saying "Pauses its transmission", we should mention the conditions under which device pauses its transmission.

· Proposed change:  The complete behavior of the device should be mentioned after all the channels are exhausted.

· Proposed resolution:  Rejected.  (1) The until clause is to provide an escape from an indefinite loop of channel cycling when there is no hub around.  (2) When to pause its transmission is an implementation or policy issue, which is out of the scope of this draft.

71. S7-514

· Page 97, Subclause 7.x, Lines 13-14, Editorial.

· Comment;  If at all, first frame is transmitted with out payload, it should not be called emergency frame. Because, emergency frame is transmitted with payloda


· Proposed change:  Suggest a different name to first frame.

· Proposed resolution:  Rejected.  (1) The name of the frame is the frame subtype name (Poll frame, B2 frame, Emergency frame, etc., per Table 3).  A data type frame has the same name, regardless of whether it has a frame payload or not, so long as it is of the same frame subtype, as is the case here.  (2) It is essential to maintain the same frame subtype - Emergency – throughout the emergency report process, so that the hub recognizes the emergency priority and pushes aside everything else.  This arose from strong requests from several participants at the February MAC F2F meeting.   

72. S7-249

· Page 100, Subclause 7.9.2, Line 21, Technical.

· Comment:  Reference is made to the reception of an "emergency data frame".  Is this a specific frame type?  If so, it has not been defined.  Is this a data frame with user priority set to medical emergency as in Table 17?
· Proposed change:  Clarify the definition of emergency frame as used in this context.
· Proposed resolution:  Accepted in principle.  (1) On page 22, add to the end of line 12 the following clarification sentence:  The name of the frame subtype of a frame is used as the name of the frame throughout clauses 3-8.  (2) Change all instance of “emergency data frame” and “Emergency data frame” to “Emergency frames” for consistency with Table 3 and such frame names as “Connection Request” and “Poll”.  (3) The addition identified in (1) is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
6.2.1.1.7 Frame Subtype

The Frame Subtype field is set to indicate the subtype of the current frame of a given type according to Table 3.  The name of the frame subtype of a frame is used as the name of the frame throughout clauses 3-8.
73. S7-458

· Page 104, Subclause 7.1, Line 22, Technical.

· Comment:  Additional information how the device can get larger additional guard time will hell implementer to utilize this concept better

· Proposed change:  The device can use scaling up factor of Connetion request IE to get additional slots to increase Gta length
· Proposed resolution:  Accepted in principle.  (1) After line 22, add a new paragraph as follows:  For scheduled access and its variants as specified in 7.7, a node may attain a desired GTa through the setting of the Scaling Up Factor field of the Allocation Request fields contained in its latest Connection Reqeust frame.  (2) The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

The parameter SIa denotes the synchronization interval that has accrued in addition to SIn since last synchronization. The corresponding additional clock drift Da is a function of SIn and accounts for the required additional guardtime GTa. The values of Da and SIa are specific to the node and time of concern.
For scheduled access and its variants as specified in 7.7, a node may attain a desired GTa through the setting of the Scaling Up Factor field of the Allocation Request fields contained in its latest Connection Reqeust frame.
74. S7-505
· Page 105, Subclause 7.1, Figure 84, Editorial.

· Comment:  This figure is overly complex - too much (text) detail in too few drawings.

· Proposed change:

· Proposed resolution:  Rejected.  The comment is too general, and no proposed change is given.

75. S7-489, S7-450, S7-409, S7-436, S7-437, S7-451, S7-461, S7-462 (and S7-416, S7-418, S7-448, S7-449)
· Page 107, Subclause 7.12, Line 27, Technical.

· Comment:  To clarify more the difference between   "Static(S)", "Semi-dynamic(SD)", "Dynamic(D)"; perhaps through use cases.

· Proposed change:  Example of usage or interpretation could be:  Static - (1) a single BAN in a home; (2) each hospital room has a single patient with a single BAN and a fixed bedside hub device.  Semi Dynamic - ambulatory patients in an elder care facility (slow moving, low periodic data rates); (3) Dynamic - ambulatory patients in a hospital (fast moving, large numbers of BANS, continuous data traffic from many sensors).  The intent of adding these classifications was for guidance - to reflect the variety of application types as well as applicability of the different coexistence mechanisms.

· Page 107, Subclause 7.12, Line 28, Editorial.

· Comment:  Add additional text to clarify the exemplary BAN mobility models defined.

· Proposed change:  Add the following sentences:  The BAN mobility model classification is based on the relative probability of encountering other BANs.  This probability would be a function of a given BAN's mobility, the size of the BAN population in the vicinity and the mobility of those other BANS.  To a lesser degree, it would also depend upon the traffic volume of the BAN's application.  Examples of the diffferent BAN mobility classifications include:  Static - a single BAN in a residential environment; Semi Dynamic - ambulatory patients in an elder care facility (slowly moving, infrequent and/or event-based data transfers); Dynamic - ambulatory patients in a hospital (fast moving, large numbers of BANS, continuous data traffic from many sensors).

· Page 107, Subclause 7.12, Lines 26-30, Editorial.

· Comment:  It will have a better structure to create a separate subclause at the end of 7.12 for this paragraph and the table that follows.

· Proposed change:  (1) Move them to the end of 7.12 as a new subclause, 7.12.5. Applicability guideline  (2) Rephrase the paragraph as follows:  A hub may employ one or more coexistence and interference mitigation mechanisms applicable for the operating frequency bands as highlighted in Table 19.  In selecting the mechanisms, the hub should consider the relative mobility of its body area network (BAN) over short-term durations (minutes to hours) relative to other BANs in the vicinity.  Three mobility levels, designated as static (S), semi-static (S), and dynamic (D), are referenced in the table, which also uses the following legend:  LBT – listen before talk, LDC – low duty cycle, and DAA – detect and avoid.  (3) Edit the table as well.
· Page 108, Subclause 7.12, Line 1, Technical.

· Comment:  Table 21 includes the phrase "Limited / No applicability given LBT restrictions" for "Beacon Shifting" and MICS band communication.
· Proposed change:  Change to "No applicability given LBT restrictions".

· Page 108, Subclause 7.12, Line 1, Technical.

· Comment:  Table 21 includes the code of "S" for "Active piconet time sharing" and MICS band communication.
· Proposed change:  Change to "No applicability given MICS regulations" (relay functionality is not permitted)
· Page 108, Subclause 7.12, Line 1, Technical.

· Comment:  Table 21 shows channel hopping as applicable to UWB band PHY.  Channel Hopping applicable to NB PHY only.
· Proposed change:  Change cells for UWB Band such that Channel Hopping is shown as "not applicable".

· Page 108, Subclause 7.12, Line 1, Technical.

· Comment:  10-50 MHz HBC/EFC[a]" is undefined at this time, so you cannot put it in the table.
· Proposed change:  Delete the column for "10-50 MHz HBC/EFC[a]”.

· Page 108, Subclause 7.12, Line 1, Technical.

· Comment:  2.36 GHz MBANS Band" is pending, hence it must be deleted.
· Proposed change:  Delete the column for "2.36 GHz MBANS Band”.

· Proposed resolution (jointly with Hind Chebbo and Dave Davenport):  Accepted in principle.  (1) Replace lines 26-30, page 107, and lines 1-2, page 108 with a new subclause placed at the end of 7.12.  (2) Retain the 10-50MHz HBC/EFC column, but change the second row to read “None if low power, non spread spectrum power levels”.  Delete the2.36 GHz MBANS Band column.  (3) The changes based on these comments are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
7.12 Coexistence and interference mitigation

A hub may employ one or more of the optional mechanisms described in 7.12.1 for coexistence and/or interference mitigation between its body area network (BANs) and neighbor BANs.

7.12.1 Applicability guideline
A hub may employ one or more coexistence and interference mitigation mechanisms applicable for the operating frequency bands as highlighted in Table 22.  In selecting the mechanisms, the hub should consider the relative mobility of its body area network (BAN) over short-term durations (minutes to hours) relative to other BANs in the vicinity.  To a lesser extent, the hub should also consider the traffic volume of its own BAN and the adjacent BANs.
Three mobility levels, designated as static (S), semi-dynamic (S), and dynamic (D), are referenced in the table, which also uses the following legend:  LBT – listen before talk, LDC – low duty cycle, and DAA – detect and avoid.  Some examples of mobility levels are given as follows:
Static (S) – a single BAN in a residential environment or a hospital with a single patient node and a fixed bedside hub;

Semi-dynamic (SD) – slowly moving ambulatory patients in an elder care facility requiring infrequent and/or event-based low-rate data transfers;

Dynamic (D) – fast moving ambulatory patients in a hospital with a large number of BANS collecting continuous data traffic from many sensor nodes.
Table 22 — Recommended coexistence mechanisms

	Coexistence mechanism
	10-50 MHz HBC/EFC
	MICS

band
	868 MHz band
	902-928 MHz band
	2.4 GHz ISM band
	UWB band

	Regulatory rules
	None if low power, non-spread spectrum power levels
	LBT based channel selection and communi-cation session occupancy
	LBT based channel selection  and communi-cation session occupancy
	None if low power, non-spread spectrum power levels
	None if low power, non-spread spectrum power levels
	LDC or DAA for 3.1 to 4.8 GHz
	Different regulations for bands in 6 -10.6 GHz 

	Beacon shifting
	Not applicable
	Not applicable given LBT restrictions
	SD, D
	SD, D
	SD, D
	D
	D

	Channel hopping
	Not applicable
	D
	SD, D
	SD, D
	SD, D
	Not applicable
	Not applicable

	Scan for channel selection
	S, SD, D
	S, SD
	S, SD
	S, SD
	S, SD
	S, SD
	S, SD

	Active  BAN time sharing
	S, SD, D
	None
	S
	S
	S, SD
	S, SD
	S, SD

	Allocation reduction
	Not applicable
	Not applicable – only medical traffic on this PHY by regulations
	S, SD, D
Load control for non-medical traffic
	S, SD, D 

Load control for non-medical traffic
	S, SD, D
Load control for non-medical traffic
	S, SD, D
Load control for non-medical traffic
	S, SD, D
Load control for non-medical traffic


76. S6-530

· Page 109, Subclause 7.x, Figure 87, Editorial.
· Comment:  The three lengths of BP/4*PN_m(n+1), BP/4*PN_m(n+2), BP/4*PN_m(n+3), do not match in the figures.

· Proposed change:  Can we modify the figure?

· Proposed resolution:  Accepted in principle.  (1) On page 108, in line 10, between “m” and “is the beacon” insert “ = 4”.  (2) The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

1. Beacon shifting

A hub may transmit its beacons at different time offsets relative to the start of the beacon periods by including a Beacon Shifting Sequence field in its beacons as defined in 6.3.1.10. A hub should choose a beacon shifting sequence that is not being used by its neighbor hubs to mitigate potential repeated beacon collisions and scheduled allocation conflicts between overlapping or adjacent BANs operating on the same channel.
As shown in Figure 89, the hub shall transmit a beacon out of its physical layer (PHY) at a time t = PNm(n)×BP/4 relative to the start of beacon period n. Here, m = 4 is the beacon shifting sequence index that the hub has chosen for its BAN, BP is the length of its beacon period, and n is the phase of the chosen sequence (n = 0, 1, … ) for this beacon period.
77. S7-162, S7-524

· Page 108, Subclause 7.12.1, Line 3, Technical.

· Comment:  Under what conditions is Beacon shifting effective at improving coexistence?  Has any simulation been performed to validate its effectiveness under various superframe and non-superframe conditions?  

· Proposed change:  If this options is to be included, then the conditions for its use need to be stated.  There also needs to be some simulation done to show its effectiveness.  If not effective, then it should be removed.
· Comment:  Beacon shfiting does not seem to improve the coexistence. Why it is required? It adds extra complexity into the system.
· Proposed change:  clarification
· Proposed resolution to S7-162 and S7-524:  Rejected. (1) doc. 09-0326-01, slides 26 and 61 provide examples of how beacon shifting mitigates mutual interference between BANs.  (2) The conditions for enabling beacon shifting are stated in lines 5-8, pager 108.
78. S7-393

· Page 109, Subclause 7.12.1, Line 8, Technical.

· Comment:  How do nodes identify RAP1 and RAP2 length at the very beginning superframe (BP 0)  when beacon hopping is enabled? According to the description,RAP1 and RAP2 length field in the beacon of BPn refers BPn+1. What happened in the beginning ? (n+1 <- n<- n-1 <- … -<- 2 <- 1 <- 0 <-1 ?? )

· Proposed change:  If nodes do not need to know the RAP1 and RAP2 length at BP0 because it's a transient period, specify so.
· Proposed resolution (jointly with Kaoru Yokoo, et al.):  Accepted in principle.  (1) Replace the last sentence in lines 8-9, page 109, with the following:  The RAP1 and RAP2 related fields contained in the beacon of the current beacon period now refer to the EAP1, RAP1, EAP2, and RAP2 in the next beacon period.  A node does not know nor use these access phases in the beacon period in which it received its first beacon indicating beacon shifting is enabled, but it may use Type I and Type II access phases through polls and posts.”  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

As defined in 6.3.1.2, the allocation slots in a beacon period shift around with the beacon transmit time. The access phases – exclusive access phase 1 (EAP1), random access phase 1 (RAP 1), exclusive access phase 2 (EAP2), random access phase 2 (RAP2), and contention access phase (CAP) – shown in Figure 61 are referenced to numbered allocation slots and shift around with the beacon in the beacon period accordingly. The RAP1 and RAP2 related fields contained in the beacon of the current beacon period now refer to the EAP1, RAP1, EAP2, and RAP2 in the next beacon period.  A node does not know nor use these access phases in the beacon period in which it received its first beacon indicating beacon shifting is enabled, but it may use Type I and Type II access phases through polls and posts.
79. S7-253

· Page 110, Subclause 7.12.2, Line 19, Technical.

· Comment:  Text cites Table 24 for Nch = pChannelsTotal.  This value is defined only for NB PHY table.  Text here should state that channel hopping for NB physical layer only.

· Proposed change:  Add sentence to beginning of subclause 7.12.2 stating the applicability of channel hopping to narrowband physical layer only.
· Proposed resolution:  Accepted in principle.  (1) Add the following sentence to the beginning of the first paragraph:  A hub may enable channel hopping only if its physical layer (PHY) is a narrow band (NB) PHY not operating in the medical implant communications service (MICS) band.  (2) In line 23, change the first letter “A” to “In such cases, the”.  (3) Further remove the last paragraph (lines 9-14, page 111, as excerpted below) of subclause 7.12.2, due to the following reasons: A Channel Hopping field in the Fragment Number / Coexistence / Next field of the MAC header of the beacon frame now exists to indicate if channel hopping is enabled, and the Channel Hopping State and Next Channel Hop fields in the beacon are optional.  (4) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
7.12.2 Channel hopping

A hub may enable channel hopping only if its physical layer (PHY) is a narrow band (NB) PHY not operating in the medical implant communications service (MICS) band.  In such cases, the hub may change its operating channel periodically by including the Channel Hopping State and Next Channel Hop fields in its beacons as defined in 6.3.1.11 and 6.3.1.12, respectively. A hub should choose a channel hopping sequence that is not being used by its neighbor hubs.
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80. S7-482

· Page 109, Subclause 7.12.2, Line 26, Technical.

· Comment:  pChannelSwitchTime is 100 us (table 44). Where would this time come from?

· Proposed change:  Needs to be taken at the end of the superframe for channel change. We might need to create a channel change slot for this.

· Proposed resolution:  Accepted in principle.  (1) Replace the last sentence in lines 27-28 with the following one:  To hop to a new channel, the hub shall start switching to the new channel at pChannelSwitchTime prior to the start of the beacon period that begins with the new channel, neither sending nor receiving frames during the channel switch.  A node should not send a frame during this transition.  (2) The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

The hub shall hop to another channel after dwelling on the current channel for a fixed number of beacon periods as communicated to the nodes connected with the hub through Connection Assignment frames. To hop to a new channel, the hub shall start switching to the new channel at pChannelSwitchTime prior to the start of the beacon period that begins with the new channel, neither sending nor receiving frames during the channel switch.  A node should not send a frame during this transition.
81. S7-30, 29

· Page 111, Subclause 7.12.3, Line 15, Editorial.

· Comment:  Load reduction is covered in a separate subclause later.

· Proposed change:  Delete "and load reduction" from the heading.

· Page 111, Subclause 7.12.3, Line 15, Technical.

· Comment:  Much of this subclause is either tangential to coexistence or implementation specific.  It does not prescribe testable normative behaviors pertaining to coexistence.

· Proposed change:  Rewrite the whole subclause to specify how a hub is supposed to do for coexistence between its BAN and neighbor BANs.  Only specify actions that are relevant to interoperability and testable.

· Proposed resolution to S7-30 and S7-29:  Accepted in principle.  The changes are shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
7.12.3 Active BAN 
time sharing 







1.1.1.2 




A hub may listen for beacon and B2 frames sent by other hubs over different channels in a given operating frequency band to collect certain coexistence information.  Based on such collected information the hub may then select an operating channel.

The hub may send to another hub that is using the same operating channel and enabled for active BAN time sharing a Command – Active Temporal Coexistence Request frame to request for inter-BAN time sharing.  Upon acknowledging receipt of the frame, the latter hub should respond to the former hub with a Command – Active Temporal Coexistence Response frame to indicate its plan on their inter-BAN time sharing.

The former hub shall set the MAC header of the frame to be sent to the latter hub as if it were an unconnected node sending the frame to the recipient hub in the latter’s body area network (BAN).   The latter hub shall set the MAC header of the frame to be sent to the former hub to the MAC header of the frame, with the same frame type and frame subtype, received from the former hub and then shall swap the Recipient ID and Sender ID fields.  Only the aforementioned two frames and I-Ack frames may be unicast by one hub to another hub.
82. S7-31
· Page 111, Subclause 7.12.3, Lines 16-17, Technical.
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· Comment:  These are not about coexistence per se, but more about BAN creation (and maintenance) which is already described in 7.4.

· Proposed change:  Delete them as they are not germane to normative coexistence behaviors.

· Proposed resolution:  Accepted.  (1) The comment and proposed change provide the rationale for the proposed resolution. (2) These lines do not specifically belong in a subclause for active BAN time sharing.  (3) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
83. S7-32

· Page 112, Subclause 7.12.3, Lines 1-10, Technical.
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· Comment:  Again these are not specific to coexistence but specify things that are implementation specific (which are generally not to be part of the normative text).  They have no teeth anyway -- a hub may use any or a combination of these channel scan schemes or even another scheme not mentioned here, that is, a hub may choose not to use any of these schemes at all.  In fact, they are not even correct or complete for some bands (like the MICS band). 
Delete them as they are not correct or germane to normative coexistence behaviors.

· Proposed resolution:  Accepted.  (1) The comment and proposed change provide the rationale for the proposed resolution. (2) These lines do not specifically belong in a subclause for active BAN time sharing.  (3) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
84. S7-33

· Page 112, Subclause 7.12.3, Lines 11-25, Technical
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· Comment: (1) What on the earth are BAN enquiry frame, BAN enquiry response frame, and BAN descriptor?  (2) How is the hub supposed to behave with respect to these frames?  (3) Again these are more about implementation-specific BAN creation but not coexistence.  (4) Some lines, like line 25, are misleading (line 25 suggests that coordinator may select an unoccupied channel only at, but not before, the end of active scan).

· Provide change:  Delete these lines, as they reference frames and fields that are not defined or correct, or stack up sentences not germane to normative coexistence behaviors. 

· Proposed resolution:  Accepted.  (1) The comment and proposed change provide the rationale for the proposed resolution.  (2) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
85. S7-34

· Page 112, Subclause 7.12.3, Lines 26-33, Technical.
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· Comment:  Again what is a BAN descriptor and what is a coordinator supposed to do with respect to it if it is not implementation specific? (2) These lines at best describe implementation-specific actions.
· Proposed change:  Delete them as they are not defined or germane to normative coexistence behaviors.

· Proposed resolution:  Accepted.  (1) The comment and proposed change provide the rationale for the proposed resolution.  (2) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
86. S7-35

· Page 112, Subclause 7.12.3, Lines 34-37, Technical.
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· Comment:  (1) Why shalls? A hub may choose no channel at all and create no BAN.  (2) How is a hub supposed to "utilize the information gathered during" the various scans?

· Proposed change:  Delete them as they have no substance or are not germane to normative coexistence behaviors.

· Proposed resolution:  Accepted.  (1) The comment and proposed change provide the rationale for the proposed resolution.  (2) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
87. S7-36

· Page 112, Subclause 7.12.3.1, Line 38, Technical.
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· Comment:  No need for a new, lower level subclause.

· Proposed change:  Delete the heading.

· Proposed resolution:  Accepted.  (1) The other mode – offset BAN synchronization mode – is time sharing as well, whatever that mode means (as questioned in S7-306).  (2) The deletion is reflected in doc. # IEEE 802.15.10-0679-00-0006.
88. S7-37

· Page 112, Subclause 7.12.3.1, Lines 39-40, Technical.
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· Comment:  Certainly not a shall.
· Proposed change:  Rephrase them as a "may".

· Proposed resolution:  Accepted in principle.  The proposed change is addressed through the proposed resolution to S7-30 and S7-29.

89. S7-38

· Page 112, Subclause 7.12.3.1, Lines 41-45, Technical.
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· Comment:  Inaccurate or repeated sentences.

· Proposed change:  Remove them.

· Proposed resolution.  Alternative solution:  (1) “coordinator shall … record BAN descriptor from all channels” – neither reasonable nor necessary.  (2) The paragraph is revised as part of the rewrite of 7.12.3 given in the proposed resolution to S7-30 and S7-29.
90. S7-39

· Page 113, Subclause 7.12.3.1, Lines 1-17, Technical.
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· Comment:  (1) Connection request,, coexistence request, coexistence assignment, coexistence assignment request -- still so inconsistent in a letter ballot draft?!  (2) Seriously, how does this time sharing work?  Is a new hub requesting time slots from an existing hub and operating its BAN basically as a child BAN of the latter, hence requiring and meeting superframe boundary synchronizations between the child and parent BANs?  In that case, this becomes more of a two-hop star topology extension problem as described in 7.9.  Otherwise, how could the time slots allocated to the new BAN not overlap with those retained to the existing one?  Different BANs have different superframe duration and/or boundaries.  (3) Are the new and old hubs required to exchange coexistence request/response messages each time any of them is to use more or less bandwidth?  Is the requester allowed to use more time slots even if it does not receive a favorable response or simply does not receive a response at all?  What is its behavioral difference between receiving a favorable and an unfavorable response?

· Proposed change:  Remove 7.12.3.1 if these fundamental issues are not addressed by end of the July session, or rewrite it in more focused and consistent terms. Suggested text:  A hub may send to another hub that is using the same operating channel and enabled for time sharing a Command – Coexistence Time Sharing frame, wherein the MAC header is set as if the sending hub were an unconnected node sending the frame to the recipient hub in the latter’s body area network (BAN).  The latter hub may send its own Command – Coexistence Time Sharing frame to the former hub, in response to such a frame received from the former hub or at its own initiative. 

· Proposed resolution:  Alternative solution:  The paragraph is revised as part of the rewrite of 7.12.3 given in the proposed resolution to S7-30 and S7-29.
91. S7-40

· Page 113, Subclause 7.12.3.2, Lines 18-31, Technical.
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· Comment:  Is this in essence time sharing as well?

· Proposed change:  Merge this subclause with 7.12.3.1.  Both are about time sharing, and may be supported by a common field encoded as "Allocation Percentage" in place of the "Allocation Time / duty cycle" field in the Coexistence Request/Response frames, which can be further combined into a single frame called "Command - Coexistence Time Sharing", as noted in another related comment.
· Proposed resolution:  Accepted in principle.  (1) See S7-306 which questions what this subclause is about: From reading the text, it is not clear what does the word "offset synchronization" mean and why it is used. The explanation related to the offset synchronzation co-existence modes is insufficient. The text needs figures and message sequence charts for detailed explanation of co-existence modes. Develop and use flowcharts for co-existence similar to those defined for beacon shifting illustration. Refer to contribution for co-existence modes DCN 314r1 and DCN 344 Section 8.  (2) Presumably time sharing mode was intended for two or more BANs to have their non-overlapping access intervals.  But it is far from being clear or feasible that the intent has been achieved:  Are these BANs required to have the same superframe duration and boundaries?  If yes, how do they divide the superframe among them?  How do they maintain the alignment and the division in the presence of mutual clock drifts, changing bandwidth needs, and mobility?  If no, how do they even track their changing time positions relative to each other with respect to their respective superframe start times?  (3) From the two documents mentioned in S7-306, apparently offset BAN synchronization mode was intended for two or more BANs to share the channel time through interleaving their transmitted symbols/pulses.  How could this be possible for narrowband PHY?  For UWB PHY, what are the time scales between successive symbols or pulses transmitted by a given PHY?  What timing and synchronization mechanisms and accuracies enable two or more BANs to interleave and align their respective transmitted symbols or pulses so that the interleaved pulses do not overlap?  How does “duty cycle” exactly?  Page 48 says in terms of percentage –percentage in terms of what?  (4)  Neither the current draft nor any letter ballot comment addresses the fundamental technical issues raised in the above.  Therefore the subclause is merged into the rewrite of 7.12.3 given in the proposed resolution to S7-30 and S7-29.  (5) The encoding is streamlined as shown under the proposed resolution to S6-195.  The request and response frames are not combined into a single one.  However, it remains to be seen how they differ functionally – which is the main concern of keeping two frames (with same functionality).
92. S7-41, S7-42, S7-43
· Page 113, Subclause 7.12.3.3, Line 32, Technical.
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· Comment:  This subclause should not be under the time sharing subclause 7.12.3, but rather should be in parallel.  (2) The heading does not reflect the code division nature of the UWB PHY which is being referenced here.

· Proposed change:  Promote this subclause to one level higher, and change the heading to "Code division" or "Code separation".
· Page 113, Subclause 7.12.3.3, Lines 33-44, Technical.

· Comment:  (a) How can interoperability tests be designed based on the language of this subclause -- which again is so unfocused and has no teeth?  (b) Each logical channel on the UWB PHY is in essence an operating channel referenced in 7.4 in connection with BAN creation.  Hence, hubs may choose different logical (operating) channels before -- but not after -- their coexistence request for time sharing is rejected or made.
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· Proposed change:  Remove the subclause which is not germane to coexistence per se, or rewrite the subclause in more concise and normative language.  Suggested text:  A hub may treat as an operating channel a logical channel as defined in Clause 10 based on spread spectrum code division in a frequency band for the UWB PHY, and may choose such a channel for its BAN creation and maintenance as described in 7.4.

· Page 114, Subclause 7.12.3.3, Lines 1-2, Technical.

· Comment:  This is part of the paragraph with issues noted in an earlier comment.
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· Proposed change:  Remove it or refine it together with the earlier part of the subclause.
· Proposed resolution to S7-41, S7-42, and S7-43:  Accepted in principle.  The subclause is rewritten as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
1. Code division 

1.1.1.3 
A hub may treat as an operating channel a logical channel as defined in Clause 10 based on spread spectrum code division in a frequency band for the ultra wide  band (UWB) physical layer (PHY), and may choose such a channel for its BAN creation and maintenance as described in 7.4.  The coexistence and interference mechanisms specified in 7.12 that are applicable to an operating channel in a given frequency band apply to an operating channel defined through a logical channel in a frequency band for the UWB PHY, unless otherwise stated.
93. S7-290

· Page 113, Subclause 7.12.3.3, Line 32, Technical.

· Comment:  Interference mitigation mode needs clarifications

· Proposed change:  explicitly mention that time sharing and offset piconet synchronization are non-interference modes. Rename "piconet enquiry" (term not defined or used anywhere else in the draft) in Tables 11, 12, 13 to "interference mitigation mode

· Proposed resolution:  Rejected.
 (1) “time sharing and offset piconet synchronization” were ruled by the MAC subgroup at the July session as not non-interference operations.  (2) This “interference mitigation mode” does not involve exchange of (active temporal) coexistence request/response frames, so why is a field reflecting such a ""mode"" included in those frames?  The other two “modes” and this mode operate on different PHYs and hence do not even “coexist”!  (3) Once a logical channel is treated as an operating channel, this subclause does not specify a coexistence mode in parallel to the other two “modes”.  Rather, it just clarifies that a logical channel defined for UWB is an operating channel, to which those two “modes” are applicable just as they are to an operating channel for a narrow band PHY.
94. S7-44, S7-45, S7-46
· Page 114, Subclause 7.12.4, Line 3, Technical.

· Comment:  Rephrase the heading in MAC terms.
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· Proposed change:   Change the heading to "Allocation reduction".
· Page 114, Subclause 7.12.4, Lines 4-24, Technical.
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· Comment:  The first two paragraphs need to be rewritten in more concise language.  The 3rd and 4th paragraphs are a repeat of the general connection rules.  The last paragraph is not clear (and should not have a shall).
· Proposed change:  Rephrase the subclause so make it more concise and precise.  Suggested text:  A hub may reduce or remove the allocations to the services of its body area network (BAN) when other coexistence mechanisms are not applicable or adequate, as specified in Table 21.
· Page 114, Subclause 7.12.4, Line 25, Technical.
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· Comment:  It is hard to interpret and use table 22.
· Proposed change:  Edit it -- in line with the BAN's designated services defined for time sharing.

· Proposed resolution to S7-44, S7-45, and S7-46:  Accepted.  The subclause is rewritten as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.12.5 Allocation reduction





A hub may reduce or remove the allocations to the services of its body area network (BAN) when other coexistence mechanisms are not applicable or adequate, as specified in Table 21.

	
	

	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Table 22 — Allocation reduction for load control

	BAN services 
	BAN priority
	Allocation reduction

	Non-medical services 
	Lowest
	100%

	Mixed medical and non-medical services
	Second lowest
	20%

	General health services
	Second highest
	10%

	Highest priority medical services
	Highest
	0%


95. S7-228

· Page 115, Subclause 7.13.1, Line 4, Technical.

· Comment:  Need to include locally broadcast T-Poll frames used in a two-hop extension.

· Proposed change:  Add “and Local_Broadcast_NID” before the comma.
· Proposed resolution:  Accepted in principle.  (1) Add “or Local_Broadcast_NID” before the comma.  (2) The change is made as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

To transmit beacons, a hub shall use a mandatory data rate for the underlying PHY. To transmit Poll and T-Poll frames addressed to Unconnected_Broadcast_NID or Local_Broadcast-NID, a hub shall use the lowest data rate in the operating frequency band mandated for the underlying PHY.

96. S7-47
· Page 115, Subclause 7.13.2, Lines 6-39, Technical.
· Comment:  This subclause was modified, incorrectly or inaccurately, in this draft without a discussion at the MAC subgroup.  Was any usual MAC suspect ever informed of the change?

· Proposed change:  Restore the text that existed prior to D0, or refine it within the MAC subgroup.
· Proposed resolution (jointly with Grace Sung):  Accepted in principle.  (1) This subclause should not repeat what is already described for the hybrid ARQ operation in the UWB PHY spec.  Instead, it should concentrate on the functional behaviors of the MAC during such an operation.  (2) Rewrite this subclause as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:

7.13.2 MAC / PHY interaction for hybrid ARQ

A node and a hub may employ type-II hybrid automatic repeat request (ARQ) in transmitting and receiving a frame as specified in 10.16 for the UWB PHY if pHybridARQ is set to TRUE. 

The sender shall send the frame with the Ack Policy field of the MAC header set to I-Ack. Unless the sender receives an expected I-Ack frame or aborts the current frame retransmission at the physical (PHY) layer, it shall transmit a frame containing alternately either the parity bits of the MAC frame constructed at the physical layer (PHY) per the hybrid HARQ scheme or the MAC frame itself, pSIFS after the estimated end of the expected I-Ack frame.

The recipient shall receive and acknowledge the frame according to 7.2.4 and 7.2.7.3.  It shall not send any frame when it is otherwise required to send a negative acknowledgment (NACK) per the hybrid ARQ operation described in 10.16.  Upon not receiving an expected I-Ack frame, the sender shall treat an NACK to have been received as far as thehybrid ARQ operation is concerned.  Note that NACK for negative acknowledgment is different from N-Ack for no acknowledgment defined as an acknowledgment policy in Table 1.  







The sender shall ensure that in invoking a type-II hybrid ARQ operation for a frame transmission, the transmissions of the frame containing a MAC frame or the parity bits thereof, the expected I-Ack frames, and the appropriate guardtime are all within an allocation interval it has obtained.
97. S7-399

· Page 116, Subclause 7.13.4, Table 23, Technical.

· Comment:  mGT_nominal is defined as Allocation Slot Length/10. What is the basis used for setting the denominator to 10?
· Proposed change:

· Proposed resolution:  Accepted in principle.  (1) In Table 23, change the value for mGT-Nominal to the following:  GT0 + 2×Dn, GT0 = pSIFS + pSynchResolution + mClockResolution, Dn = SI×mClockAccuracy, SI = 8 × Beacon Period (Superframe) Length  (2) This change provides a nominal synchronization interval of 8 beacon periods (superframes), allowing a node to miss up to 7 beacons or miss synchronization up to 8 beacon periods (superframes) without losing synchronization.  (3) The change is shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006:
Table 23 — MAC sublayer parameters

	Parameter
	Value

	mCSMADurationLimit
	2 × Allocation Slot Length

	mClockAccuracy
	20 ppm

	mClockResolution
	10 (s

	mG-AckDataSubtype
	1111 (binary)

	mGT_Nominal
	GT0 + 2×Dn, GT0 = pSIFS + pSynchResolution + mClockResolution, Dn = SI×mClockAccuracy, SI = 8 × Beacon Period (Superframe) Length

	mMaxChannelChangeTime
	256 beacon periods

	mMaxFragmentCount
	8

	mMaxBANSize
	64


98. S7-48, S7-49, S7-50, S7-51
· Page 117, Subclause 7.13.4, Line 1, Technical.

· Comment:  Incorrect equation and parameter value for pMICSMcastPollRxTime.

· Proposed change:  Change the value entry to pMICSMcastPollSeparation + pMICSPreambleTxTime = 2094 us

· Comment:  Incorrect equation and parameter value for pMICSMcastPolls.

· Proposed change:  Change the value entry to ceiling[pMICSChannelsTotal × (pMICSMcastPollRxTime + pMICSChannelSwitchTime ) / pMICSMcastPollSeparation] = 14.
· Comment:  Incorrect equation and parameter value for pMICSMcastPollSeparation.
· Proposed change:  Change the value entry to pMICSPollTxTime + pMIFS = 1614 us.

· Comment:  The value for pMICSNodeEmergencyRetries is too large since it is defined with respect to per channel.  A large value for this parameter drastically increases the latency for the worse case where the hub is operating on the channel the node last cycles to.

· Proposed change:  Change the value to 2.
· Proposed resolution to S7-48, S7-49, S7-50, and S7-51:  Accepted.  The changes are made in Table 24 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.

99. S7-52

· Page 117, Subclause 117, 7.13.4, Line 1, Technical.

· Comment:  See proposed change.

· Proposed change:  Change "NB," to "narrow band (NB) PHY,  ",  "slotted" to "Slotted", and "UW" to "ultra wideband (UWB) PHY".
· Proposed resolution.  Accepted in principle.  (1) Delete everything after “CSMA/CA” in the referenced entry.  (2) The change is made in Table 24 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.

100. S7-53, S7-57
· Pages 117 and 118, Subclause 7.13.4, Line 1, Technical.

· Comment:  The value in the last row was put in (by me) without a discussion at the MAC subgroup.

· Proposed change:  Replace the entry with the following:  ≥ transmit time of a PHY frame with a MAC frame of 7+96+2 octets transmitted at the lowest mandatory data rate of the operating frequency band, plus pSIFS, plus transmit time of a PHY frame with a MAC frame of 7+2 octets transmitted at the lowest mandatory data rate of the operating frequency band.
· Proposed resolution:  Accepted in principle.  (1) 96 needs to be further changed to 112 in view of proposed security changes (24 octets in two public key fields changes to 32 octets).  (2) The change is made in both Table 24 and Table 25 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.
Table 24 — PHY-dependent MAC sublayer parameters pertaining to narrowband PHY
	Parameter
	Value

	pAllocationSlotMin
	1 ms

	pAllocationSlotResolution
	1 ms

	pCCATime 
	63 / Symbol Rate (See Table 27 to Table 33 for Symbol Rates)

	pChannelSeparation
	2

	pChannelsTotal
	See Table 43

	pCSMASlotLength
	pCCATime + 20 (s

	pExtraIFS
	5 (s

	pHybridARQ
	FALSE

	pMaxFrameBodyLength
	255 octets

	pMICSAckTxTime
	pMICSPreambleTxTime + pMICSPLCPHeaderTxTime + (7+2) × 8 / 75.9 ms = 1594 (s

	pMICSChannelsTotal
	10

	pMICSChannelSwitchTime
	100 (s

	
	

	pMICSHubMaxRetries
	10

	pMICSMcastPollRxTime
	pMICSMcastPollSeparation + pMICSPreambleTxTime = 2094 (s

	pMICSMcastPolls
	(pMICSChannelsTotal × (pMICSMcastPollRxTime + pMICSChannelSwitchTime ) / pMICSMcastPollSeparation( = 14

	pMICSMcastPollSeparation
	pMICSPollTxTime + pMIFS = 1614 (s

	pMICSNodeEmergencyRetries
	2

	pMICSPollRxTime
	pMICSPollSeparation + pMICSPreambleTxTime = 2819 (s

	pMICSPollSeparation
	pMICSPollTxTime + 2×pSIFS + pMICSPreambleTxTime + pMICSPLCPHeaderTxTime = 2339 (s

	pMICSPollTxTime
	pMICSAckTxTime = 1594 (s

	pMICSPreambleTxTime
	90 / 187.5 ms = 480 (s

	pMICSPLCPHeaderTxTime
	31 / 187.5 ms = 165 (s

	pMICSUnconnectedPollPeriod
	> pMICSUnconnectedPollSeparation×pMICSUnconnectedPolls) = 35880 (s 

	pMICSUnconnectedPollRxTime
	pMICSUnconnectedPollSeparation + pMICSPreambleTxTime = 3240 (s

	pMICSUnconnectedPolls
	(pMICSChannelsTotal × (pMICSUnconnectedPollRxTime + pMICSChannelSwitchTime ) / pMICSUnconnectedPollSeparation( = 13

	pMICSUnconnectedPollSeparation
	pMICSUnconnectedPollTxTime + 2×pSIFS + pMICSPreambleTxTime + pMICSPLCPHeaderTxTime = 2760 (s

	pMICSUnconnectedPollTxTime
	pMICSPreambleTxTime + pMICSPLCPHeaderTxTime + (7+4+2) × 8 / 75.9 ms = 2015 (s

	pMIFS
	20 (s

	pRandomAccess
	CSMA/CA 

	pSynchResolution
	1 / Symbol Rate (See Table 27 - Table 33 for Symbol Rates) for NB

	pSIFS
	50 (s

	pUnconnectedPolledAllocationMin
	≥ transmit time of a PHY frame with a MAC frame of 7+112+2 octets transmitted at the lowest mandatory data rate of the operating frequency band, plus pSIFS, plus transmit time of a PHY frame with a MAC frame of 7+2 octets transmitted at the lowest mandatory data rate of the operating frequency band


101. S7-532

· Page 118, Subclause 7.13.4, Line 1, Technical.

· Comment:  UWB needs both slotted ALOHA and  CSMA

· Proposed change:  Add CSMA for UWB

· Proposed resolution:  Accepted in principle.  (1)  Add “CSMA/CA or” before “Slotted Aloha”.  (2) The change is made in Table 25 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.

102. S7-532

· Page 118, Subclause 7.13.4, Line 1, Technical.

· Comment:  (1) The value for pAllohaSlotLength should be first given by an equation containing the underlying parameters. (2) This value should be equal to the transmit time of a PHY frame with a MAC frame of "typical" length transmitted at the lowest mandatory data rate for the UWB PHY, plus pSIFS, plus the transmit time of a PHY frame with a MAC frame  of 7+2 octets transmitted at the lowest mandatory data rate for the UWB PHY, plus mGT_Nominal.


· Proposed change:  Revise the entry as noted in the comment.

· Proposed resolution:  Accepted.  The change is made in Table 25 as shown below and incorporated in doc. # IEEE 802.15.10-0679-00-0006.

Table 25 — PHY-dependent MAC sublayer parameters pertaining to UWB PHY

	Parameter
	Value

	pAllocationSlotMin
	1 ms

	pAllocationSlotResolution
	16 (s

	pAlohaSlotLength
	(800usec+pSIFS) x 1.1

	pCSMASlotLength
	pCCATime + 20 (s

	pExtraIFS
	5 (s

	pHybridARQ
	TRUE

	pMaxFrameBodyLength
	255 octets

	pRandomAccess
	CSMA/CA or Slotted Aloha

	pSynchResolution
	1 / Symbol Rate (See Table 55, Table 56 and Table 64 for Symbol Rates)

	pSIFS
	50 (s

	pUnconnectedPolledAllocationMin
	≥ transmit time of a PHY frame with a MAC frame of 7+112+2 octets transmitted at the lowest mandatory data rate of the operating frequency band, plus pSIFS, plus transmit time of a PHY frame with a MAC frame of 7+2 octets transmitted at the lowest mandatory data rate of the operating frequency band 
































�Figure number is hardcoded here.


�Only 2 or three bit are required to define priority remaining 6 bits can be reserved


�Only 2 or three bit are required to define priority remaining 6 bits can be reserved


�For S6-263:  For the Connection Change Indicator, change the 1 bit field names to "Wakeup Phase Change" and "Wakeup Period Change"; this change also impacts subclauses that reference 6.3.6.6.1 and 6.3.6.6.2.


�Hardcoded subclause number.


�


�Hardcoded subclause number.


�Only 2 or three bit are required to define priority remaining 6 bits can be reserved


�The next sentence was deleted for S7-487.


�For S7-498.





�For S7-498.





�For S7-434 (with resolution proposed by Hind Chebbo): This subclause appears to assume those implementing the IEEE standard will be compliant with Listen Before Talk (LBT) and Least Interfered Channel (LIC) requirements as defined elsewhere (e.g., as in EN 301 839-1 V1.3.1).  Specify how "a new channel" will be selected.  An option is to reference clause 10 in EN 301 839-1 V1.3.1.


�For S7-478 (with resolution proposed by Omeni Okundu).  (1) The value of pMICSUnconnectedPollRxTime is essentially a lower bound – the node stays on receive mode for that long; if it does not receive anything during that time, then switch to another channel. But if it does, it continues receiving the frame.  (2) Add a clarification sentence at the end of line 9, page 93, as follows:  Once it starts receiving a frame, it should stay on the receive mode until it receives the whole frame.


�For S7-242:  The language describing channel selection is ambiguous.  Specify how Listen Before Talk (LBT)/Least Interfered Channel (LIC) assessment will be performed. An option is to reference clause 10 in EN 301 839-1 V1.3.1.





For S7-520:  Change it to "The hub should subsequently select a new channel for LBT, when required by the regulations, in the order indicated in the list"


�For S7-275:  It should tune to the channel in which it last received a frame with a valid FCS from the hub. After dwelling on the current channel for "multiple of" PMICSPollRxTime.


�Changes to this subclause are mainly due to S7-26, S7-27, and S7-538.


�For S7-538:  What is the purpose of "Emergency frame with no payload"?


�For S7-26:  Tighten up the sentence do expressly convey the same behavior performed on other channels.  After "it should", add "similarly send and".


�For S7-27:   Frame spacing does no longer have the same value --- since the next frame may be on the same or a different channel.  (1) Delete "at pMICSFrameSpace after the end of its last frame transmission".  (2) Add a sentence to the end of the paragraph:  The node shall space one data frame and the next as if an I-Ack frame were received in between.  (3) Delete the parameter pMICSFrameSpace from Figure 78 and Table 24 as it is no longer explicitly referenced.
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