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A. Global Issues

Issues in this section concern items that reflect discussions that need to be had to resolve basic understanding of operational capabilities in WRAN and A-WRAN cells.
1. globally, 9bit station id's, all of the specific notes below assume this

2. WRAN/A-WRAN Device Naming conventions:

a. BS Base station in 802.22 WRAN cell [GC] In many instances in the text, BS refers to a generic base station that can be a BS or A-BS. How do we make the difference with a true BS as defined here? [RR] if it’s a functionality shared in WRAN/A-WRAN, the BS could be the reference. If it’s functionality only used in the A-WRAN the reference should be A-BS.

b. CPE Customer Premises Equipment in 802.22 WRAN cell [GC] In many instances in the text, CPE refers to a generic CPE that can be a CPE, R-CPE or A-CPE. How do we make the difference with a true CPE as defined here? [RR] All CPEs (be it CPE/R-CPE/A-CPE) have to support some basic functions, such as network entry, registration, security, etc. In those cases, “CPE” can refer to all three. In cases describing relaying functionality the reference should be made to R-CPE. For other A-WRAN features, the reference should be made to A-CPE.

c. A-BS Advanced Base Station in 802.22 A-WRAN cell

d. R-CPE
(Relay) CPE in 802.22 A-WRAN cell configured to act as a relay

e. A-CPE
Advanced CPE, end user CPE in 802.22 A-WRAN cell capable of attaching to relay          or operating with multicarrier [GC] multi-channel? This base 802.22 technology use a multicarrier modulation (2K FFT). What A-WRAN does is to carry such multicarrier modulation in more than one TV channel for larger throughput. All instances of “multicarrier” used to mean “multi-channel” should be changed to “multi-channels”.[RR] I mean multi-channel. I keep using multicarrier terminology I picked up with 3GPP LTE-Advanced related research I had done

3. use of MAC Version in SCH (PHY-OM1) and FCH/ExtFCH (PHY-OM2):

4. [GC] Need to update the definitions in Clause 3 according to new types of BS and CPE. [RR] agreed

a. MAC version==1: WRAN cell using PHY-OM1

b. MAC Version==2: A-WRAN cell using PHY-OM2, Group resource allocation, Multi-channel, Centralized Scheduling Relaying, Distributed Scheduling Relaying

Regarding device naming conventions (issues 2 above). All references to A-CPE in current draft have to be changed to R-CPE, and all references to S-CPE have to be changed to:

· CPE when reflecting issues/processes associated with WRAN operation only

· A-CPE when reflecting issues/processes associated with A-AWRAN operation

· CPE/A-CPE when reflecting issues/processes associated with both WRAN/A-WRAN operation [GC What about R-CPE?][RR see 1st sentence of this paragraph, in current draft relay capable CPEs are known as A-CPEs.]

MACv2 will be A-WRAN with PHY-OM1 and no advanced capabilities.
MAC Version # usage will be settled as follows:

Mac version 0:31 – PHY-OM1
Mac version 32:63 – PHY-OM2 [GC] Agreed.
B. MIMO issues:

This section reflects changes required to fix backwards compatibility with the 802.22-2011 PHY defined in Clause 9 and changes made by 802.22b-2015 (which renamed clause to PHY-OM1). 802.22b-2015 added MIMO support to the base standard’s PHY in such a manner, that backward compatibility with 802.22-2011 BS/CPE is negatively affected. The modification suggestions made in this section are provide to remove MIMO support from PHY-OM1/Clause 9 and move it PHY-OM2/Clause 10.
1) check reference to MIMO in WRAN and A-WRAN in Section 1.3, and make sure MIMO capability is only available in A-WRAN, when A-WRAN is operating in PHY-OM2

 [GC] Yes but only for A-WRAN

2) definition of MIMO/A-WRAN in section 3 should only reference MIMO usage in A-WRAN

 [GC] RAN is not defined in section 3. MIMO is specified for A-WRAN.
3) text in beginning of section 7 should only reference MIMO with respect to the A-WRAN 
[GC] Yes, not mentioned in section 7 except in 9.15.

4) remove reference to MIMO/spatial multiplexing/multiple in Table 248 
[GC] Agreed. MIMO and multiple channel operation are then not expected from S-CPE (Is this what 802.22b had envisaged?.

5) merge sections 9.15 and 10.15, in the following manner: [GC] Agreed.

-5a: 9.15.1+10.15.1

-5b: collapse 10.15.2 + 10.15.3 into new section with 10.15.2/10.15.3 as subsections

-5c: 9.15.3

-5d: 10.15.4

-5e: 5a-5d replaces 10.15

-5f: remove section 9.15 from clause 9

6) Appendix H, all references changed to make sure this applies to PHY-OM2 only
[GC] Where in appendix H ? [RR] new appendix in merged draft
7) title of h.1.1 changed to "Receiver side implementation of scheme in 10.15.3.2", 

change all references to 9.15.3.2 to 10.15.3.2

8) title of h.1.2 changed to "Receiver side implementation of scheme in 10.15.3.3", 

change all references to 9.15.3.3 to 10.15.3.3

9) title of h.1.3 changed to "Receiver side implementation scheme in 10.15.4", 

change all references in section from 9.15.4 to 10.15.4

C.  Modulation/Coding Mode Issues

1) remove 256 QAM, 4D-TCM from table 252 in section 9.2

[GC] Agreed if 256 QAM, 4D-TCM were not expected from S-CPE by 802.22b.

2) remove tables 253-264 in section 9.2 [GC] Agreed.
3) remove 256 QAM, 4d-TCM entries Table 273 [GC] Agreed.
4) table 275 remove the 256 QAM column [GC] Agreed.

5) after 10.7.2.1, add 10.7.2.2 saying CTC in PHY-OM2 follows same procedure as PHY-OM1

6) after 10.7.2.2, add 10.7.2.3 saying LDPC in PHY-OM2 follows same procedures as PHY-OM1

7) after 10.7.2.3, add 10.7.2.4 saying SBTC in PHY-OM2 follows same procedures as PHY-OM1

8) remove 256 QAM table and 256 references from section 9.8.1 and move to section 10.8.1

9) remove MD-TCM tables and references from section 9.8.1 and move to section 10.8.1

10) create new versions of tables remove 256/TCM entries in 9.8.1, and add versions of 

those tables in 10.8.1  [GC] All agreed.
11) remove 256 QAM and TCM from table 281 in 9.9.4.2 Agreed. [GC] Also, re-insert the multipath values for the CDMA to 64-QAM, rate 5/6 modulations.

12) remove reference to 256 QAM [GC]… from where? [RR]…Not sure was really tired
13) remove 9.4.1.5 and 9.4.1.6 [GC] Shouldn’t these appear in clause 10? [RR] These are duplicates of similar sections in Clause 10
D. Handling Table 29/30:

1) add mac version IE back to table 29 as entry 10

[GC] This becomes redundant for the PHY-OM1 since it is transmitted in the SCH. It is a problem for PHY-OM2 however

[RR] PHY-OM2 FCH does have a MAC version field (OM1 SCH == OM2 FCH). Nevertheless I would prefer to restore this. [GC] Ambiguity between two appearance of the same parameter needs to be avoided. [RR] We will not add this IE back to DCD
2) introductory text at beginning of 7.9.1 to denote that WRAN devices (BS/Legacy S-CPE) 

shall only use IEs ID# 2-10 & 14, and A-WRAN devices (ABS/A-CPE/A-wran S-CPE) shall use 

2-8, 10, and 15. if GRA is used A-WRAN shall also use IE ID# 14, else it shall also use IE 

ID#9. if relaying is used in A-WRAN shall make use of IE ID# 11-13.

[GC] There must be a more elegant way to do this. How about having a 5th column indicating which IE is used for which link (S-BS <=> S-CPE and/or A-BS <=> A-CPE) or which device (S-BS, S-CPE, A-BS, A-CPE). If a specific IE is not used, should it be transmitted or not. If transmitted, if all are transmitted, it is not backward compatible. If they are not, then the IE numbers need to be tracked.

[GC] The use of “Legacy CPE” is not acceptable. It is not there only for historical reason since development is being done on it and it is not being replaced. Since the term ‘CPE’ seems to be used for both types (the original and advanced CPE), it should be called either the standard/improved/enhanced CPE.

[RR] Regarding naming conventions for devices in Section I of this report, we will longer use Legacy CPE. We agreed on 08282018 call to add a column(s) to table to highlight this mapping [GC] We still need to decide whether the unused IE should still be transmitted or not. Preference is to not transmit it to preserve backward compatibility with 802.22-2011.
2) make copy of Table 30 to Table 30a [GC] Insert as new Table 31 (automatic re-numbering will take place). [RR] Agreed
3) change title of table 30 to "Backup/Candidate Channel List for WRAN"

4) remove modifications to table 30

5) Change title of table 30a 31 to "Backup/Candidate Channel List for A-WRAN"

6) in table 29 change padding bits IE to 15 [GC] No need. [RR] Agreed
7) add ie to table 29 for A-WRAN backup/candidate channel list. [GC] No need; see below. [RR] Disaggree. .22b introduced new capability called GRA-Group Resource Allocation, a method of allocating resources/channel lists to groups of CPEs, point being to avoid excessive overhead to individually communicate info to individual CPEs. To support this capability in A-WRAN in PHY-OM2, a new backup/candidate channel list IE must be provided or we break design of backup/candidate channel list IE in OM1/WRAN
	Number of Backup channels
	8
	4
	Number of backup channels in the backup and candidate channel list IE (see 336HTable 30 for WRAN and Table 31 for A-WRAN).


E. Handling Table 44: 

1) either at top of section 7.9.3 or 7.9.3.1 that states that: WRAN devices (BS/

Legacy S-CPE) shall only use IE IDs 1-4, 150-154. A-WRAN devices (ABS/A-CPE/AWRAN S-CPE) 

shall use 1-4, 150-154; and may use IEs 155-158 if relaying is enabled in the A-WRAN.

[GC] There must be a more elegant way to do this. How about having a 5th column indicating which IE is used for which link (S-BS <=> S-CPE and/or A-BS <=> A-CPE) or which device (S-BS, S-CPE, A-BS, A-CPE). If a specific IE is not used, should it be transmitted or not. If transmitted, if all are transmitted, it is not backward compatible. If they are not, then the IE numbers need to be tracked. Why is there a jump from 6 to 150 ?

[RR] Refer to my proposed solution to Item 2, Section 4, and additional column will define which IEs are used in which MAC version. As for jumps, those jumps existed in the previous 802.22-2011 document

F. handling diuc/ext diuc usage:

1) Table 33 3rd row, change from "If(DIUC==12)" to "If(DIUC==62)" Unclear.
2) Table 33 remove 4th row Unclear.
3) Table 33 change to DS-MAP Extended DIUC IE Shouldn’t it be Table 36?

4) Text in beginning of 7.9.2.1.2.1, modify last sentence and add text accordingly: 

" A Legacy S-CPE may skip decoding downlink bursts scheduled after the start time of this 

IE within the current frame. The A-BS shall transmit this IE to signal to A-CPEs and 

A-WRAN S-CPEs [the S-CPE is not supposed to use DIUC’s above 61 according to modifications to Clause 9] use of an Extended DIUCs (Table 35) for decoding downstream bursts. A 

A-CPE/A-WRAN S-CPE shall not skip decoding this IE if it is sent. Signaling of Extended 

DIUCs is accomplished by executing the following procedure: set DIUC field in this IE to 

12, and setting the Extended DIUC to a value from Table 35"  Unclear.
5) Table 34 set 0-11 reserved  OK
6) Table 36 change title of table to "DS-MAP Extended DIUC IE general format"  OK
7) Table 36 change length field to be length of field in bytes  OK
8) Make sure title of Table 37 is "Extended DIUC IE Type field assignment  OK
9) Table 38 1st row and col, change from "Dummy_IE()" to "Dummy_Extended_IE()"  OK

10) collapse 35 +37 and clean up dummy extend IE , do similar for UIUC

[RR] as of call on 08292018 the following changes are required:

1) Table 34, change Reserved to 0-12, and remove entry for 12

2) Move entries in Table 35 [GC] at the beginning of table 37, and then delete Table 35

3) Table 36, change “Length of this IE in bits” to “length of this IE in bytes”

4) Return Table 38 to format as originally show in 802.22-2011. Add replace with 2bit padding field. Define Extending DIUC notes to say Extended DIUC values as specified in Table 37 ranging from [GC] 0-27 to represent new MCS DIUCs for PHY-OM2.

5) Add Text at 7.9.2.1.2.1 end: A-BS shall transmit this if operating in PHY-OM2 to signal higher order modulation/coding available in PHY-OM2. Centralized/Distributed Scheduling R-CPEs and A-CPEs shall not skip this IE while operating in PHY-OM2. [GC] Clarify. This limits any further additions of extended DIUC. [RR] reordering the table as you suggested, and currently accepted as per the call on 09/06/2018 should be fine.
G. Handling uiuc/ext uiuc usage:
1) Change title of table 52 to "US-MAP extended UIUC IE general format"  OK
2) change row 1 col 1 in table 52 to say US-MAP Extended UIUC IE  OK
3) change row 3 col 3 to say length in bytes  OK
4) add the following text to the end of paragraph in 7.9.4.1.4.1:

"The A-BS shall transmit this IE to signal to A-CPEs and A-WRAN S-CPEs [the S-CPE is not supposed to use UIUC’s above 61 according to modifications to Clause 9] use of an 

Extended UIUCs (Table 49) for decoding downstream bursts. Signaling of Extended 

UIUCs is accomplished by executing the following procedure: set UIUC field in this IE to 

12, and setting the Extended UIUC to a value from Table 49".  Unclear

[RR] as of call on 08292018 the following changes are required:

1) Table 48 return 12 to reserved status, and remove entry for 12

2) Move entries from Table 49 [GC] at the beginning of Table 53 entries 0-27, delete Table 49

3) Table 52 change “length of this IE in bits” to “length of this IE in bytes”

4) Return Table 54 to format as original shown in 802.22-2011, but add 2bit padding field. Define Extending UIUC notes to say Extending UIUC values as specified in Table 53 ranging fro 5-32 to represent MCS UIUCs for PHY-OM2

5) Add text to 7.9.4.1.4.1: “A-BS shall transmit this if operating in PHY-OM2 to signal higher order modulation/coding available in PHY-oM2, and shall only transmit this in PHY-OM1 if A-BS is under test. Centralized Scheduling R-CPE and A-CPE operating in PHY-OM1 shall skip processing this IE, while centralized/distributed scheduling R-CPEs and A-CPEs shall not skip this IE while operating in PHY-OM2. [GC] Clarify. This limits any further additions of extended UIUC. [RR] reordering the table as you suggested, and currently accepted as per the call on 09/06/2018 should be fine.
6) Table 47, remove reference to UIUC==12 entry and rely and the pre-existing reference to how UIUC==62 is to be used (i.e. as the original was defined in 802.22-2011)

H. Clause 7 Header (beginning section pg 44)

1) I don't think much is necessary, I will address my views on naming 

CPEs/devices later. 

2) At the end of the paragraph, we should say something about the A-WRAN: 

"In the A-WRAN MAC, the A-BS manages all the activities within its cell, and 

all the associated R-CPEs and A-CPEs are under the control of the A-BS. 

CPEs and  A-CPEs may be allowed to operate under the purview of the 

A-BS if and only if the A-BS is operating in PHY-OM1”

I. Clause 7.1 pg 44-45

1) 1st paragraph, 1st sentence: Change "In an IEEE 802.22 cell" to "In an 

IEEE 802.22 WRAN cell"

2) 4th paragraph of section replace last sentence w/:

"In the WRAN cell, the BS grants bandwidth to a CPE as an aggregate of grants 

in response to per-connection requests from the CPE. In the A-WRAN cell, the 

A-BS and distributed scheduling R-CPE, grants bandwidth to a A-CPE as an 

aggregate of grants in response per-connection requests from the A-CPE."

3) i see no reason to address the highlights in the 5th paragraph. I say this 

as 7.4-7.6, are subdivided into sections for WRAN/A-WRAN frame structure 

options. If anything, here we can highlight the specific subsections in 

7.4-7.6 that are A-WRAN applicable, but that is an exercise I would leave up to 

the reader.

J. Clause 7.2 pg 45-46

1) 4th paragraph, 1st sentence, change "At CPE initialization," to "At CPE/

R-CPE/A-CPE initialization"

2) at end of 4th paragraph, add: "CPEs attempt initialization with BSs in the 

WRAN cell. R-CPEs/A-CPEs attempt initialization with the BS in the A-WRAN. CPEs 

may attempt initialization with the A-BS in A-WRAN, if and only if the A-WRAN 

is operating in PHY-OM1. "

[GC] a complete scan of the document should be done for “CPE” to specific which types of CPEs is dealt with in each instance.

K. Clause 7.3 pg 47

1) No real change recommended here. 7.3 clearly states which super frame 

structure is used in WRAN vs A-WRAN cells. If the A-WRAN is using PHY-OM1, the 

A-WRAN/WRAN use the super frame structure. in the A-BS SCH, the MAC version 

could be used to indicate if any of the A-WRAN features (GRA, relaying, 

multicarrier) are being used or not. CPEs would ignore the SCH with MAC ver==3. 

2) at the end of this section add a paragraph: "With the introduction of the 

A-WRAN and its’ advanced capabilities, the MAC version field of the SCH shall 

be used to indicated which type of cell is in operation using this super frame 

structure. If MAC Version==1, then the BS is operating a WRAN cell PHY-OM1. If 

MAC Version==2, then the A-BS is operating an A-WRAN cell on PHY-OM2. For the A-WRAN, the A-WRAB FCH will use the same definition of MAC Version”

[GC] The CPE will not be able to synchronize to the PHY-OM2 with this new frame structure. It will not rely on the MAC version information to know it since it will not even get to that point. If the relaying option is removed from PHY-OM1, the ‘MAC version’ should only be used to identify different current or future MAC versions for the specific PHY version used. The MAC version should not be used to identify the PHY version
[RR] agreed made change accordingly
L. Clause 7.4

No real issues here.

M. Clause 7.5

1) no issues in beginning of section 7.5, pg 52

2) no issues in 7.5.1

3) Gerald's comment here is incorrect the functionality of SCH in WRAN MAC (v1)+

PHY-OM1, is replicated in the FCH/ExtFCH of the A-WRAN MAC (v2)+PHY-OM2. 

Upon further review, the features necessary for self-coexistence in the A-AWRAN 

running PHY-OM2/MACv2 is provided, so removal of this capability is unwarranted. [GC] OK Section 7.5 to be moved to Clause 10. [RR] Never was my intention to move 7.5 to ten, it’s just this text should stay undeleted…. [GC] Fine as long as it is clearly an extension of the basic MAC capabilities.
N. Clause 7.6

Relaying is a new feature to the A-WRAN. This doesn't break compatibility, as 

all requirements to support relaying lie in the A-BS and the (centralized or 

distributed scheduling) R-CPE. As stated above, you could limit relay to only 

MACv2, but it is possible to accommodate legacy CPEs in an A-WRAN where those 

CPEs can either connect directly to A-BS running PHY-OM1 or through a 

centralized scheduling R-CPE.

[GC] I believe we decided to remove the relaying option for PHY-OM1 to avoid loss of sync when the transmission does not reach all CPEs in every frame (relaying supposes TDD and, hence, that only a portion of the CPEs would be reached by a R-CPE during certain frames). Section 7.6 to be moved to Clause 10.
[RR] Agreed, text in this report has been modified accordingly
O. Clause 7.7:

1) Table2, if agreeable update MAC Version in Table2 to the one I provided 

above.

[GC] As I have mentioned above, normal CPEs will never see MAC version 2 as defined here since it will be only available to devices that can receive PHY-OM2. This variable in Table 2 should be left to MAC versions that can operate in PHY-OM1. The MAC version variable in Table 4, used in the extended-FCH of PHY-OM2, should list a different set of MAC versions usable with PHY-OM2.
[RR] I’m not sure what you mean here. Need further clarification [GC] There may be a need to leave the option of more than one MAC version operating with PHY-OM1 as was the case in the original 2011 version of the Standard. As it goes now, there would not be such a possibility since MAC version 2 would be dedicated to PHY-OM2. We need to differentiate between MAC version and PHY version. Each PHY version could have different MAC versions.
2) Table 4/5/6 in 7.7 define the a new FCH/ExtFCH/DRZ-FCH which are used in 

PHY-OM2. All of the FCH/ExtFCH/DRZ-FCH capabilities are defined. Now the 

PHY-OM2 FCH could be given a different name (i.e. A-FCH) to avoid confusion 

with WRAN MAC FCH. [GC] Good idea!

P. Clause 7.8:

1) Section 7.8.1.2: This highlighted text is just further clarifying behavior with regard to how subheaders are to be used. This exercise was need because of the introduction of the relaying capability. This does not in any way introduce new functionality or break existing functionality with regard to subheader usage
2) Reference to Table 6 in this section should be changed to Table 8

3) In Table 8, clarification of the purpose of the Extended Subheader type was needed, i.e. 802.22-2011 stated that Bit 2 was for indicating presence of the “Extended Subheader Type, Indicates whether the present packing or fragmentation subheader is extended.” The packing/fragmentation subheader is/was not meant to take on any “extended” functionality. By correcting this we have the ability to extend the amount of available subheaders to support additional/new functionality. [GC] It seems that this ‘Extended Subheader_type has to do with the ARQ. This needs to be clarified. [RR] The behavior of this bit and how it’s used, wasn’t correctly defined. We already have an ARQ subheader that is sufficient
4) For 7.8.1.2.5, we add new subheaders, these subheaders should only be processible by Centralized Scheduling R-CPE and A-CPEs. So, CPEs should ignore the setting of Bit2 in Table 8

5) 7.8.1.2.5.2: the Ext BW Request Header is only used by Centralized Scheduling R-CPEs. It would only be used in MAC Version==2 (i.e. PHY-OM1 w/ optional use of CRZ) [GC] No longer needed.
6) 7.8.1.2.5.3: Channel Aggregation subheader can only be used by A-CPEs operating in PHY-OM2

7) Table 15, indicates a CBP PDU Header format for use in PHY OM2, the FCH/ExtFCH functionality match the SCH functionality of OM1. Table 15 is another candidate table for adding a column that distinguishes when IEs are used in PHY-OM1 vs PHY-OM2. . [GC] Agreed.
8) In 7.8.1.3.1/7.8.1.3.10.1 we add a CBP IE (Local Cell ID) to be used by A-BS in PHY-OM2, when Distributed Scheduling R-CPE is used. All the other CBP IEs are usable by BS in PHY-OM1 and A-BS in PHY-OM1/OM2.

9) 7.8.1.3.1.8, Time Stamp field. I don’t understand what the issue is here. Nothing was changed. . [GC] The first indent was missing, editorial.
Q. Clause 7.9:

1) Table 27, another table that would probably require addition of a column to indicate which messages are applicable to MAC Version==1 (PHY-OM1) and MAC Version==2 (PHY-OM2) [GC] Agreed but MAC version 1 no longer exists. [RR] text in this section of report already modified accordingly
2) Here is the breakdown for the new messages in table 27:

	Msg Name
	Description
	802.22 Device Tx
	802.22 Device Rx
	MAC Version
	PHY Mode

	LCU-REQ
	Local Cell Update Request
	Distributed Scheduling R-CPE
	A-BS
	3
	OM2

	LCU-RSP
	Local Cell Update Response
	A-BS
	Distributed Scheduling R-CPE
	3
	OM2

	Container
	
	A-BS, Distributed Scheduling R-CPE
	Distributed Scheduling R-CPE, A-BS
	3
	OM2

	Container ACK
	
	A-BS, Distributed Scheduling R-CPE
	Distributed Scheduling R-CPE, A-BS
	3
	OM2

	DTT-REQ
	Downstream Transit Test Request
	A-CPE
	A-BS
	3
	OM2

	DTT-RSP
	Downstream-Transit Test Response
	A-BS
	A-CPE
	3
	OM2

	DTT-RPT
	Downstream-Transit Test Report
	A-CPE
	A-BS
	3
	OM2

	DTT-CFM
	Downstream-Transit Test Confirmation
	A-CPE
	A-BS
	3
	OM2

	Relay-SCHE
	Relay Schedule
	A-BS, Distributed Scheduling R-CPE
	Distributed Scheduling R-CPE, A-CPE
	3
	OM2

	CAM-ADD
	Add new operating channel
	A-BS
	A-CPE
	3
	OM2

	CAM-STP
	Stop operating channel
	A-BS
	A-CPE
	3
	OM2

	CAM-STP-ACK
	Stop Operating channel Acknowledgement
	A-CPE
	A-BS
	3
	OM2

	CAM-SWH
	Switch operating channel
	A-BS
	A-CPE
	3
	OM2

	CAM-SWH-ACK
	Switch operating channel acknowledgement
	A-CPE
	A-BS
	3
	OM2

	GRA-CFG
	Group Resource Allocation Configuration
	A-BS
	A-CPE
	3
	OM2

	GRA-UPD
	Group Resource Allocation Update
	A-BS
	A-CPE
	3
	OM2

	RNG-RPT
	Ranging Report
	Centralized Scheduling R-CPE
	A-BS
	3
	OM2


3) NOTE: in table above, DTT-XXX messages, only A-CPEs operating in MAC Version2/PHY-OM1 would send these messages

4) NOTE: in table above only Centralized Scheduling R-CPE would transmit this message in MAC Version2/PHY-OM1

5) Table 29, DCD IEs: Numbering of IEs in this table is not broken. It follows the numbering from the base standard. Additional IEs are added for new functionality, and ue new numbers. A new column is necessary for this table to describe availability. Section D of this report suggests additional modifications to this table table [GC] Agreed but the list should start at 1 and not at 2. Table 30 should also have the new column on the right. [RR] This section of report has already be adjust to accommodate this.
6) Table 31, don’t understand what the issues are [GC] the ‘1 byte’ should be shown as ‘8 bits as for the other items.
7) Table 43: Not sure what to do here. We can limit it here to 6 bits. For A-BS/A-WRAN operatin gin MAC Verison 3/PHY-OM2, the A-BS would have to send two UCDs to cover the burst profiles of all the modes. Suggestion to add description of this process to text to description of UCD message. . [GC] This would be resolved if the variable for the UCD profiles is changed to a set of flags containing 8+8 bytes. The additional 8 bytes (to represent the extended 64 UIUCs from Table 49 would only be needed in case on PHY-OM2, thus need for a last column on the right. [RR] Need  [GC]  ???
8) Table 44: There is nothing broken in UCD IE #’ing. The numbering flows fine with numbering used in 802.22-2011, IEs for new capabilities make use of unused #’s. This is a table that requires an additional column to describe new functionality [GC] Agree with the additional column. The numbering of IE’s should start at 1 and there is no reason why this numbering should jump from 6 to 150. [RR] but some of that #’ng is defined in the base standard, don’t feel comfortable changing that
9) Table 46: Don’t know what to suggest, I blieve the modification to US-MAP format. There are other ways for for A-CPEs in OM2 to know whether or not they are connecting through R-CPE. We could created a US-MAP format specific to PHY-OM2, or we could try and make use of unallocated padding bits. . [GC] The ‘if’ contained in row 5 seems to include all possibilities and does not have a corresponding bracked later in the Table. [RR] OK, if we correct this bracketing, would that fix it  [GC] Yes.
10) Table 47, see section G of this report [GC] US-MAP Extended UIUC IE should only apply to PHY-OM2.
11) Table 48, see section G of this report

12) Table 49, see section G of this report

13) Table 53, see section G of this report

14) Table 55-58, see section G of this report

15) Text just before Table 62, not sure what the issue is here [GC] Are the Element ID’s indicated in  the Tables really transmitted or the actual values are listed in the order they appear in the Table? Transmitting each element ID seems to be wasteful of capacity in most cases. Some Tables have the list of Element ID’s, some don’t. [RR] Don’t have a good answer here [GC] I tend to remember that we had decided in earlier discussions (pre-2011) that it was more efficient to transmit all Elements without Element ID’s rather than picking some and having to transmit the ID’s.
16) Table 68-70, not sure what the issue is here[GC] Headings on the columns in these Tables were aligned for consistency.
17) Table 77, no sure what the issue is here [GC] Table title was wrong.
18) Table 79, Not sure what the issue is here. CPE Privacy is an optional ode to help protect the network. If it’s engaged, the CPE’s actual MAC address is communicated to the network during registration. [GC] The FCC requires the CPEs to transmit their MAC address from time-to-time (every hour I believe) to help identify potential interferer. The MAC address cannot be changed whether Privacy is supported or not. [RR] This will not be a problem. Remember after CPE is authenticated, it registers and sends it’s MAC address to the BS. It will still send it’s actuall mac address periodically as intended. 
19) Table 80: not sure what the issue is here. New CPEs are using unsused/undefined values in this CPE GC] Headings on the columns in these Tables were aligned for consistency. The unit in the second column then needs to be indicated.
20) Table 81: Don’t understand what the issue is here [GC] Headings on the columns in these Tables were aligned for consistency.
21) Table 82/139/140: This IE is only applicable in PHy-om2/MAC version==3. Maybe we need to add a field to each of these IEs or a table at the beginning of the section that defines which IEs are applicable in different operational modes [GC] In fact, this is a general problem with this new version of the Standard. These Tables should have a new column on the right indicating to which PHY mode (OM1 or OM2) (and not MAC version) each parameter applies. In the case of PHY-OM2, there may be a need to specifically identify 3 MAC versions: no relay, distributed relay and centralized relay. [RR] We don’t need to advertise multiple MAC versions. But if we absolutely have to distinguish, I would just distinguish between the following: relaying support, multi-channel support
22) Table 130-133: We need to have a discussion on how to define support to indicate what capabilities the Mod/DeMod support. The original definition of these CBC-REQ/RSP IEs was incorrectly designed in the base standard. [GC] The original version of the Standard used 8 bytes a 64 flags to identify which of the DIUC’s and UIUC’s are supported by the CPE. This just needs to be extended to 16 bytes to add the 27 (up to 64) extended DIUC’s and UIUC’s available in PHY-OM2). In the new representation of the DIUC’s and UIUC’s shown in Table 130, each DIUC or UIUC would need 2 bytes each. This is not as efficient as the original flag method. With 16 bytes, only 8 possible DIUC’s or UIUC’s could be indicated instead of the entire gamut of 128 with the original method. I propose to stick to the original method. [RR] A simpler approach, we will add a new mod/demod IEs for the CPEs that can operate in PHY-OM2 to use. 
23) 7.9.11.3.3 don’t understand the issue here [GC] No cross-reference is present under “Clause 8”.
24) Table 200: These confirmation codes are for MacV2/PHY-OM2 for the A-BS/both types of R-CPEs/A-CPEs [GC] Need for the extra column on the right.
25) 7.9.25-7.9.29: table at beginning of section 7.9 to describe where/how the new messages are used [GC] How about a section for Mac messages related to PHY-OM2 only? [RR] that’s a fine solution
R. Clause 7.10:

1) 7.10.6: Not sure what the correct references in this section should be. This was all new text added as part of this revision/maintenance effort. I need some assistance in running this down. [GC] Ask those who wrote it. 
2) 7.10.7: I wrote most of this section, after spending several weeks going back and forth with NICT/ETRI during the 22b development. The entirety of this section is only applicable in PHY-OM2/MACv2, as it describes procedures executed by the distributed scheduling R-CPE.. [GC] This could perhaps be indicated in the Title of the section. [RR] OK, title of section could be updated
3) 7.10.7.3.1: Reference in beginning of this section should be changed to 7.10.7.3

4) 7.10.8: A lot of this section was m going back and forth with NICT/ETRI. 7.10.8.2/7.10.8.4 are only applicable to PHy-OM2/MACv2 w/distributed scheduling R-CPE. 7.10.8.3/7.10.8.5 are applicable in PHy-OM2/MACv2 (if and only if centralized scheduling R-CPE support is enabled). [GC] This could perhaps be indicated in the Title of the section. [RR] OK, title of section could be updated
S. Clause 7.11:

1) 7.11.6.4: The Two-Link ARQ would only be enabled supported in PHY-OM2/MACv2. This is because it only works with a Distributed Scheduling R-CPE, as this type of R-CPE can control its’ own DS/US resource usage. [GC] This could perhaps be indicated in the Title of the section
T. Clause 7.12: 

1) 7.12.2.1: The text at the end of this section is only applicable to PHY-OM2/MACv2, as it is meant to refer to UGS support when operating/servicing UGS grants in a relay network with Distributed Scheduling R-CPE. With Centralized Scheduling R-CPE (PHy_OM2/MACv2), the A-BS manages all resource scheduling in the US and DS. Specific text alluding to this can be added to this paragraph. [GC] Agree.
2) 7.12.2.2: The text at the end of this section is only applicable to PHY-OM2/MACv2, as it is meant to refer to UGS support when operating/servicing UGS grants in a relay network with Distributed Scheduling R-CPE. With Centralized Scheduling R-CPE (PHY-OM1/MACv2 or PHy_OM2/MACv3), the A-BS manages all resource scheduling in the US and DS. Specific text alluding to this can be added to this paragraph. [GC] Agree.
still need to discuss:

1) Modifications to table 43, can we change it to a 8+8 byte bitmap [GC] I don’t understand what this refers to.Table 43 which does not contain a parameter that needs to be identified by indexes. [RR] This was actually in reference to Tables 130/131/132. And ow to clearly support DIUC/UIUCs for the new modulation/coding methods that .22b brings in. My suggestion here is to simple define another set of CBC-REQ/RSP IEs to specific to the new modes for A-CPEs [GC] Since these Tables contain 5 levels of modulation and 7 levels of FEC, this gives a total of 35 possibilities, wouldn’t it be simpler to follow the model used in Table 35) and simply list these 35 options instead of inserting 3 Tables?
2) Table 46, how to handle the R-CPE indicator [GC] I cannot find the parameter that relates to a CPE indicator. [RR] It’s a row where the txt states “If Itransmitted by BS or A—BS or distributed scheduling A-CPE) {“. This row should be simply deleted [GC] Agreed. The corresponding closing bracket should also be deleted.
3) issue with table 62 [GC] The problem comes from the fact that the CPE MAC address could be re-assigned locally for privacy purpose according to the the new text that you propose adding to the Description for the CPE MAC address parameter. The CPE MAC address cannot be meddled with because of the FCC requirement for MAC address tracking in case of interference with broadcast incumbents. [RR] I’llcheck the text of section again, but this is not supposed to be the case. The selection of tempraory mac address does not replace the existing MAC address, and is only to be used during network entry. After CPE is authenticated it shares its (permanent) MAC address with the BS during registration (REG-REQ/RSP). [GC] Fine then.
4) still push back on CPE Privacy. MAC address transmission is not affected [GC] In this case, the CPE would be assigned two different MAC addresses. Is this normal practice? [RR] most portable devices support some for of MAC address randomization (see android/iOS). I’ve built something around what is being standardized in 802c (http://www.ieee802.org/1/pages/802c.html) [GC] Fine then.
5) Table 82/139/140, do we really need to distinguish between multiple mac versions [GC] These Table do not refer to MAC versions. Are these the right Table numbers or are these referring to a different version of the Draft? [RR] see note at the beginning of this report. MAC version #s will be distributed according tot that note. [GC] Agreed.
6) 7.10.6 find out who wrote the section [This section dealing with Padding was first modified by Apurva on Feb. 4th 2018 (third paragraph), and by Ranga on Feb. 5th 2018 (fourth paragraph). By hovering over these modifications, this information appears. [RR] In retrospect I don’t know what the issue is here. Comments (not by me) in previous rounds were made to address some issues with padding. The reference to 7.10.6 in this section should be investigated. If I can’t find it I will remove it. [GC] I have colored all the references in the 4th paragraph with a red background in my recent review of the third Draft because they are static reference rather than active cross-references (where “Control click” on the referenced section brings the reader to the actual section). This should be the case for all references contained in the Draft. Also, the the 7.10.6 reference should be replaced by 9.7.1.
U. Clause 7.13: 

1) Section 7.13.1.3 only applies to PHY-OM2 and use of Distributed scheduling R-CPEs. Text can be added to 7.13.1.3.1 to explicitly state this. [GC] “(PHY-OM2)” should be added at the end of the section title.

2) Section 17.3.2.1 only applies to PHY-OM2 and use of Distributed scheduling R-CPEs. Text can be added at the beginning of 7.13.2.1.1 [GC] “(PHY-OM2)” should be added at the end of the title of section 7.13.2.1.

3) Section 7.13.3.4 only applies to PHY-OM2 and use of Distributed scheduling R-CPEs. The text in the beginning of the section needs to be explicitly updated [GC] “(PHY-OM2)” should be added at the end of the title of section 7.13.3.4.

V. Clause 7.14: 

No issues of concern found here

W. Clause 7.15: 

No issues of concern found here

X. Clause 7.16: 

1) The entirety of 7.16.3 applies to A-BS operating in PHY-OM2. This could be explicitly added to the first sentence of 7.16.3.1 [GC] “(PHY-OM2)” should be added at the end of the title of section 7.16.3.

2) The entirety of 7.16.4 applies to the procedures centralized and distributed R-CPEs enter the A-BS operating in PHY-OM2 network. I believe the text in the beginning of the section adequately describes this. [GC] “(PHY-OM2)” should be added at the end of the title of section 7.16.4.

3) A-CPEs attaching directly to (a) A-BS, (b) directly to A-BS assisted by centralized scheduling R-CPEs, or (c) indirectly to A-BS through the distributed scheduling R-CPE use the procedures defined in 7.16.2. In the case of (a) and (b), the A-CPE starts the process by acquiring parameters in the DS of the A-BS and ranging of A-BS, then follows rest of procedure as defined. In the case of (c) the A-CPE acquires downstream parameters and ranges with the distributed scheduling R-CPE, after this the rest of the procedure is conducted by exchanging those messages with A-BS. [GC] Insert a new section “7.16.5 CPE initialization (PHY-OM2)” and insert this proposed text.

Y. Clause 7.17: 

1) In the header section of 7.17, the second and third paragraphs should read as follows: “The AWRAN provides the same ranging services that the WRAN provides, in addition to ranging services that support relaying. The ranging the AWAN supports can be categorized as follows: 1 Between A-CPEs and A-BS, 2 Between A-CPE and A-BS while centralized scheduling R-CPEs are in place, 3 Between A-CPE and distributed scheduling R-CPE. Note, that when an A-CPE is connecting to A-BS, the A-CPE shall use the procedure defined in 7.17.1.1.”

2) Title of 7.17.1.1 changed to “DS Management (WRAN: BS & CPE, AWRAN: A-BS & A-CPE)” [GC] OK

3) 7.17,1.2: this is a new procedure only applicable to DS management in the relay network where distributed scheduling R-CPEs are being used. [GC] Add (PHY-OM2) to the title. Change S-CPE for R-CPE in the title and the text.

4) 7.17.1.3: this is a new procedure only applicable to DS management in the relay network where centralized scheduling R-CPEs are being used. [GC] Add (PHY-OM2) to the title.Change S-CPE for R-CPE in the title and the text.

5) 7.17.2.3.1 is a new procedure describing the process for US management between A-BS and any directly connected A-CPEs. This section should be moved to 7.17.2.3 and titled “ CDMA initial ranging and automatic adjustments (A-BS and A-CPE) [GC] Add (PHY-OM2) to the title of section 7.17.2.3.

6) New section 7.17.2.4 “CDMA initial ranging and automatic adjustments for relay network”

7) 7.17.2.3.2 is a new section describing US CDMA initial ranging in relay network with distributed scheduling R-CPEs. This section should be moved to 7.17.2.4.1 “CDMA Initial ranging and automatic adjustments in Distributed Scheduling Relay network”

8) 7.17.2.3.3 is a new section describing US CDMA initial ranging in relay network with centralized scheduling R-CPEs. This section should be moved to 7.17.2.4.2 “CDMA Initial ranging and automatic adjustments in Centralized Scheduling Relay network”

9) 7.17.2.4.1 is a new section called periodic ranging between A-BS and A-CPE. This section should be moved to 7.17.2.5 “CDMA Periodic ranging and automatic adjustments (A-BS & A-CPE) [GC] Add (PHY-OM2) to the title of section 7.17.2.4

10) New section call 7.17.2.6 “CDMA Periodic ranging and automatic adjustments in relay network” [GC] Add (PHY-OM2) to the title of section 7.17.2.6. What happens with section 7.17.2.5? [RR] what happened to this not sure, maybe I skipped a #. [RR] found the issue. Meant to say the exisint section 7.17.2.4 should be moved to 7.17.2.6. what is now exsitng 7.17.2.4.1 should be moved to 7.17.2.5 [GC] This does not make sense. My guess is that 7.17.2.4.1 should become 7.17.2.4 (no relay). The present 7.17.2.4 should become 7.17.2.5(relay) under which 7.17.2.4.3 would become 7.17.2.5.1(relay centralized) and 7.17.2.4.2 would become 7.17.2.5.2 (relay distributed).
11) 7.17.2.4.2 is a section describing new procedure for cdma periodic rangin in distributed scheduling R-CPE network. Should be moved to 7.17.2.6.1 “CDMA local periodic ranging and automatic adjustments (Distributed Scheduling R-CPE and A-CPE”

12) 7.17.2.4.3 is a section describing new procedure for cdma periodic raning in centralized scheduling R-CPE network. Should be moved to 7,17.2.6.2 “CDMA local periodic ranging and automatic adjustments (Centralized Scheduling R-CPE and A-CPE”
Z. Clause 7.18:

1) The text in this section mixes the A-WRAN and WRAN channel description management this needs to be split up a little [GC] Agreed.

2) Create new subsection 7.18.1 “Channel Descriptor Management in the WRAN”.

3) Move text related to WRAN UCD/DCD management into this subsection 7.18.1

4) Create new subsection 7.18.2 “Channel Descriptor Management in the A-WRAN”

5) Move text specific to AWRAN UCD/DCD management into this subsection 7.18.2

AA. Clause 7.19:

1) No issues are here

AB. Clause 7.20:

1) In section 7.20.1, GC makes a statement regarding CPE-based provisioning. There is agreement. In earlier rounds of balloting, RR made a comment to remove CPE-driven provisioning from the standard. It has already been removed. [GC] OK

2) Section 7.20.9.3.1.1 is a new procedure for service flow provisioning in a centralized scheduling relay network. This should not interfere with any processes established for CPE provisioning in the WRAN. References in this section of text of “CPE” should become “A-CPE” and, “A-CPE” should be “R-CPE” [GC] OK Add (PHY-OM2) to the title of section.

3) Section 7.20.9.4.1.1 is a new procedure for service flow provisioning in a centralized scheduling relay network. This should not interfere with any processes established for CPE provisioning in the WRAN. References in this section of text of “CPE” should become “A-CPE” and, “A-CPE” should be “R-CPE” [GC] OK Add (PHY-OM2) to the title of section.

4) Section 7.20.9.5.1.1 is a new procedure for service flow provisioning in a centralized scheduling relay network. This should not interfere with any processes established for CPE provisioning in the WRAN. References in this section of text of “CPE” should become “A-CPE” and, “A-CPE” should be “R-CPE” [GC] OK Add (PHY-OM2) to the title of section.

AC. Clause 7.21:

1) Section 7.21.2.1 is a new procedure scheduling measurements in the relay network. This should not interfere with any processes established for CPE measurement setup in the WRAN. References in this section of text of “CPE” should become “A-CPE” and, “A-CPE” should be “R-CPE” [GC] OK Add (PHY-OM2) to the title of section.

2) Section 7.21.4.2 is a new procedure for measurement report notification in a relay network. References in this section of text of “CPE” should become “A-CPE” and, “A-CPE” should be “R-CPE” [GC] OK Add (PHY-OM2) to the title of section.

AD. Clause 7.22:

1) In 7.22.1.1: We need to clarify text in paragraph 2 and 3 of this section. SCH data is only applicable to the self-coexistence in the WRAN network [GC] Text needs to be clarified.

2) IN 7.22.1: paragraphs 5-7, we have mixed references to AWRAN/WRAN self-coexistence. A-FCH/ExtFCH are only used in the AWRAN [GC] Text needs to be clarified.

3) IN 7.22.4.2/7.22.4.3: new section related to coexistence in the relay network and neighbor detection through CBP reception [GC] Add (PHY-OM2) to the title of section. [RR] both may need to have PHY-OM2 added to title, [GC] (PHY-OM2) should be appended at the end of the title of section 7.22.4 instead.
AE. Clause 7.23:

1) In 7.23.2, paragraph 2, we need to state that overlapping quiet periods are synched between BSs in the WRAN and A-BS in the AWRAN. [GC] Agreed.

2) IN 7.23.2.1, we need to state that intra-frame quiet periods are synchronized between BSs in the WRAN and A-BSs in the AWRAN [GC] Agreed.

3) IN 7.23.2.2, we need to state that intra-frame quiet periods are synchronized between BSs in the WRAN and A-BSs in the AWRAN [GC] Agreed.

4) In 7.23.4.2, is a new section related to QP synch in purview of a distributed scheduling R-CPE
AF. Clause 7.24: 

1) In 7.24.3 we have a channel management procedure for the relay network. IN table 232 we reference the SCH, should we leave this here? [GC] No since the information is now sent through the extended FCH. Add (PHY-OM2) to the title of section 7.24.3. [RR] remove SCH and replace with extFCH [GC] Replace “SCH or FCH” by “extFCH” in the second paragraph of 7.24.3.2. Remove the second row of Table 232 and replace FCH in the following row by extFCH.
2) In 7.24.3 We need to update text in this section to change “CPE” to “A-CPE” and “A-CPE” to “R-CPE”. Also need to clearly state this is only applicable in PHY-OM2. [GC] Agreed. Add (PHY-OM2) to the title of section.
AG. Clause 7.25:

1) Remove reference to A-BS on PHY-OM1 [GC] Agreed.

AH. Clause 7.26:

1) Multi-channel is a new feature, only applicable in PHY-OM2 networks. It does’t interfere with normal WRAN operation [GC] Add (PHY-OM2) to the title of section.

AI. Clause 7.27: 

1) Group resource allocation is a new feature, only applicable in PHY-OM2 networks. It does’t interfere with normal WRAN operation [GC] Add (PHY-OM2) to the title of section.
This contribution is a detailed report that highlights changes required to harmonize some inconsistencies between procedures PHY-OM1/802.22-2011 and new features introduced alongside with PHY-OM2/802.22b-2015 .
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