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As a basis for the editing effort in TG4d, the template in this document is provided. It is based on a combination of the structure of 802.15.4-2006 and the changes and additions of draft amendment 15.4a. 
The template is upright text and italic text is used to describe the effort as the TG4d draft Amendment is developed. A convention of {} is used in this document for informative notes.
Where this amendment addresses 15.4-2006 content that also has changes applied with the 15.4a amendment, it is assumed that this amendment will consider the changes with 15.4a as the baseline. The IEEE will merge the several outstanding amendments into a new 802.15.4- 20xx, so the edit instructions and order of edits is critical. We should assume that the original technical editors for each of the amendments will be unavailable when it comes time to merge.
Considering that the amendment to be developed by SG4c will overlap with TG4a and TG4d changes, a TBD administrative activity may be required.
-----------------------------------------------------------------
Front matter
Title (from PAR), abstract (scope statement of PAR), Participants (leadership and contributors plus WG membership at time of letter ballot initiation), IEEE required text

Body of draft

Title (from PAR), IEEE amendment editing instructions
1 Overview

1.1 Scope
Added paragraph for the PAR scope. 
2 Normative references no additional expected
3 Definitions

Definitions specific to this amendment. These should take into account the IEEE dictionary content.
4 Acronyms and abbreviations

Acronyms and abbreviations specific to this amendment
5 General description
Several locations require small edits between 5.1 and 5.5
5.1 Introduction

Edits to include bullets and small text changes to accommodate the amendment
5.4.1 PHY
5.4.1.4 Advantages of the TG4d PHY – {place correct PHY name instead}

A short paragraph by way of introduction of the PHY that satisfies this draft amendment. See 4a for ideas.
5.4.2 MAC sublayer

5.5.1 Superframe structure

5.5.3.3 Acknowledgment frame

5.5 Functional overview

Review this subclause for possible edits and new text.
5.5.1 Superframe structure

5.5.4.1b Contention access for TG4d – LBT
Edits or new work may be required
.
5.5.9 Placeholder for additional TG4d specific characteristics {place correct title}
6 PHY specification

Please see elsewhere

7 MAC sub-layer specification

It is expected that a few subclauses will require attention in the draft. {this is a discussion item for the March 2007 meeting} 

7.1 MAC sublayer service specification
Table 41—MCPS-DATA.request parameters (continued)

	TxOptions 
	Bitmap
	3- bit field
	The 3 bits (b0, b1, b2) indicate the transmission options for this MSDU.

For b0, 1 = acknowledged transmission,

0 = unacknowledged transmission
.

For b1, 1 = GTS transmission, 0 = CAP transmission for a beacon-enabled PAN.

For b2, 1 = indirect transmission, 0 = direct

transmission. 

For a nonbeacon-enabled PAN, bit b1 should always be set to 0.


7.1.1.1.3 Effect on receipt

The TxOptions parameter indicates how the MAC sublayer data service transmits the supplied MSDU. If the TxOptions parameter specifies that an acknowledged transmission is required, the Acknowledgment

Request subfield of the Frame Control field will be set to one (see 7.5.6.4).



If the TxOptions parameter specifies that a GTS transmission is required, the MAC sublayer will determine

whether it has a valid GTS (for GTS usage rules, see 7.5.7.3). If a valid GTS could not be found, the MAC

sublayer will issue the MCPS-DATA.confirm primitive with a status of INVALID_GTS. If a valid GTS was found, the MAC sublayer will defer, if necessary, until the GTS. If the TxOptions parameter specifies that a GTS transmission is not required, the MAC sublayer will transmit the MSDU using either slotted CSMA/CA in the CAP for a beacon-enabled PAN or unslotted CSMA-CA for a nonbeacon-enabled PAN.

Specifying a GTS transmission in the TxOptions parameter overrides an indirect transmission request.



7.1.3.1.3 Effect on receipt

If the MLME successfully transmits an association request command, the MLME will expect an

acknowledgment in return. If an acknowledgment is not received, the MLME will issue the MLMEASSOCIATE.confirm primitive with a status of NO_ACK (see 7.5.6.4).


7.1.4.1.3 Effect on receipt

If an acknowledgment is not received and this primitive was received either by the MLME of a coordinator with the TxIndirect parameter set to FALSE or by the MLME of a device, the MLME will issue the MLME-DISASSOCIATE.confirm primitive with a status of NO_ACK (see 7.5.6.4).

7.1.7 GTS management primitives

The MLME-SAP GTS management primitives define how GTSs are requested and maintained. A device

wishing to use these primitives and GTSs in general will already be tracking the beacons of its PAN

coordinator.

These GTS management primitives are not supported.


7.1.8.2.3 Effect on receipt
If the MAC sublayer does not receive an acknowledgment from the recipient, it will discard the frame and issue the MLME-COMM-STATUS.indication primitive with a status of NO_ACK.

7.1.16.1.3 Effect on receipt

If the MLME successfully transmits a data request command, the MLME will expect an acknowledgment in return. If an acknowledgment is not received, the MLME will issue the MLME-POLL.confirm primitive

with a status of NO_ACK (see 7.5.6.4).

Table 78—MAC enumerations description (continued)

	NO_ACK
	0xe9
	No acknowledgment was received after macMaxFrameRetries



7.2.1.1.4 Acknowledgment Request subfield

The Acknowledgment Request subfield is 1 bit in length and specifies whether an acknowledgment is

required from the recipient device on receipt of a data or MAC command frame. If this subfield is set to one, the recipient device shall send an acknowledgment frame only if, upon reception, the frame passes the third level of filtering (see 7.5.6.2). If this subfield is set to zero, the recipient device shall not send an

acknowledgment frame.


7.2.2.1 Beacon frame format
The GTS fields shall be formatted as illustrated in Figure 45, and the pending address fields shall be

formatted as illustrated in Figure 46. 

 
7.2.2.1.3 GTS Specification field

7.2.2.1.4 GTS Directions field
7.2.2.1.5 GTS List field


7.2.2.3 Acknowledgment frame format

7.3.MAC command frames

7.3.9 GTS request command

This command is optional.

7.4 MAC constants and PIB attributes

7.4.2 MAC PIB attributes

The attribute macMaxFrameTotalWaitTime may be set by the next higher layer and is dependent upon a

combination of PHY and MAC PIB attributes and constants. The formula relating the attributes and

constants is shown in Equation (14): 

macMaxFrameTotalWaitTime = 
…
Table 86—MAC PIB attributes

7.5 MAC functional description

7.5.1.1 Superframe structure

The active portion of each superframe shall be divided into aNumSuperframeSlots equally spaced slots of duration 2SO * aBaseSlotDuration and is composed of three parts: a beacon, a CAP and a CFP. The beacon shall be transmitted, without the use of CSMA,
 at the start of slot 0, and the CAP shall commence immediately following the beacon. The start of slot 0 is defined as the point at which the first symbol of the beacon PPDU is transmitted. The CFP, if present, follows immediately after the CAP and extends to the end of the active portion of the superframe. Any allocated GTSs shall be located within the CFP

Figure 66—An example of the superframe structure  

7.5.1.4 CSMA-CA algorithm

7.5.2.4 Beacon generation

7.5.6.3 Extracting pending data from a coordinator

On successfully receiving a data request command, the coordinator shall send an acknowledgment frame, thus confirming its receipt. If the coordinator has enough time to determine whether the device has a frame pending before sending the acknowledgment frame (see 7.5.6.4.2), 
it shall set the Frame Pending subfield of the Frame Control field of the acknowledgment frame accordingly to indicate whether a frame is actually pending for the device. If this is not possible, the coordinator shall set the Frame Pending subfield of the acknowledgment frame to one.

On receipt of the acknowledgment frame with the Frame Pending subfield set to zero, the device shall conclude that there are no data pending at the coordinator.

On receipt of the acknowledgment frame with the Frame Pending subfield set to one, a device shall enable its receiver for at most macMaxFrameTotalWaitTime CAP symbols in a beacon-enabled PAN, or symbols in a nonbeacon-enabled PAN, to receive the corresponding data frame from the coordinator. If there is an actual data frame pending within the coordinator for the requesting device, the coordinator shall send the frame to the device using one of the mechanisms described in this subclause. If there is no data frame pending for the requesting device, the coordinator shall send a data frame without requesting acknowledgment to the device containing a zero length payload, indicating that no data are present, using one of the mechanisms described in this subclause.

The data frame following the acknowledgment of the data request command shall be transmitted using one of the following mechanisms:

— Without using CSMA-CA, if the MAC sublayer can commence transmission of the data frame between aTurnaroundTime and (aTurnaroundTime + aUnitBackoffPeriod) symbols, on a backoff slot boundary
, and there is time remaining in the CAP for the message, appropriate IFS, and acknowledgment (see 6.4.1 for an explanation of aTurnAroundTime). If a requested acknowledgment frame is not received following this data frame, the process shall begin anew following the receipt of a new data request command.

· Using CSMA-CA, otherwise.

If the requesting device does not receive a data frame from the coordinator within macMaxFrameTotalWaitTime CAP symbols in a beacon-enabled PAN, or symbols in a nonbeacon-enabled

PAN, or if the requesting device receives a data frame from the coordinator with a zero length payload, it shall conclude that there are no data pending at the coordinator. If the requesting device does receive a data frame from the coordinator, it shall send an acknowledgment frame, if requested, thus confirming receipt.
7.5.6.4 Use of acknowledgments and retransmissions

??

7.5.7 GTS allocation and management

7.7 Message sequence charts illustrating MAC-PHY interaction

Additional MSCs where new behavior is discussed would go here. TG4a chose to place the ranging MSC within the function description of ranging (7.5.7a).

Annex A (normative) Service-specific convergence sublayer (SSCS)
No impact
Annex B (normative) CCM* mode of operation
No impact
Annex C (informative) Test vectors for cryptographic building blocks

No impact
Annex D (normative) Protocol implementation conformance statement (PICS)

Edits in D.1 through D.5
D.7 PICS proforma tables

D.7.2 Major capabilities of the PHY

D.7.2.1 PHY functions 
Add content for the new PHY and assure that the mandatory/optional methodology is retained

D.7.2.2 RF

Add content for the new PHY and assure that the mandatory/optional methodology is retained

D.7.3 Major capabilities for the MAC sublayer

D.7.3.1 MAC sublayer functions

Edit table D.5 to change or add features or optional behavior

Table D.5—MAC sublayer functions (continued)

	MLF4
	Channel access mechanism
	5.4.2, Clause 7, 7.5.1
	M


	MLF7
	Acknowledged frame delivery
	5.4.2, Clause 7, 7.1.1.3.2,

7.2.1.1.4, 7.5.6.4
	M



Table D.6—MAC frames

	MF3
	Acknowledgment
	5.5.3.3, 7.2.2.3
	M



Annex E (informative) Coexistence with other IEEE standards and proposed standards

In 15.4a, we included ECMA even though it is not IEEE. We may consider other non-IEEE if appropriate for 15.4d. We should check with TAG19 for assistance early in the process.
Annex F (informative) regulatory requirements – note that 15.4a renamed the annex  and reordered the subclauses below to provide F.1 for 15.4-2006 and F.2 for 15.4a UWB.
F.3 IEEE 802.15.4d Japanese regulatory requirements 

Add the new subclause
Annex G (informative) Bibliography

Review and add to bibliography if appropriate
Annex x a placeholder for an additional annex (likely informative) that would help with implementation of the amendment. For example, 15.4a added an annex on Location topics, optional chaotic pulses, and example UWB PHY transmit data frame encoding. 
�Shows GTS and CFP - should also show LBT prior to beacon


�Are ACK's supported?  Should they be removed, or what?


�Needs completely updating - we need LBT, do we need backoff slots or shoudlw e get rid of them completely?


�Defined elsewhere - outside the scope of theis document.


�Can we support ACK?


�GTS not supported


�Can we support ACK?


�GTS will not be supported due to LBT


�ACK?


�ACK?


�GTS is  not supported - whole section should be removed, how is this done?


�ACK (I think this is incorrect anyway - indirect messages are not supposed to report NO_ACK)


�ACK?


�ACK?


�GTS not supported


�GTS not supported


�Is ACK supported?


�Not supported.





�Will be affected due to LBT


�New attributes may be required to support LBT?


�Beacon will use LBT


�No CFP


�Shows CFP


�Needs replaceing with LBT section


�Needs description that LBT must occur before beacon


�Do we support acks


�This time will change, as LBT is not required, but what about backoff slot boundaries.


�What about ACKs?!


�Not supported


�Many MSCs will be affected IF ACK's are not supported


�May require 2 LBT types


�Are ACKS allowed?


�Are ACKS allowed?
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