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	Reason for change:
	For the text used to generate HARQ feedback for SL group cast. There are two different SCI formats are involved.
According to TS 38.213, in SCI format 2-A, NACK-only and NACK-ACK type indicator are both supported used for groupcast, but not for unicast,

Table 8.4.1.1-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast
when HARQ-ACK information includes ACK or NACK

	10
	Unicast

	11
	Groupcast
when HARQ-ACK information includes only NACK



In SCI Format 2-B, the TX UE will use distance-based NACK-only feedback, along with the indication of TX UE location and communication range requirements in Stage 2 SCI.
However, the current MAC procedure does not clearly indicate which SCI format (2-A or 2-B) is chosen by TX UE for “NACK-only” options. In the following bullet of the procedure:

6>	else:
7>	select negative-only acknowledgement.

There are a couple of different cases fall into this “else” loop:
1. TX UE which does not get group size and member ID from upper layers.
2. TX UE with group size greater than the configured candidate PSFCH resource
3. TX UE has communication range requirements in LCH channels
4. TX UE satisfies both 1&3 
5. TX UE satisfies both 2&3
At this point, UE does not know which format (SCI 2A or 2B) is chosen for any of the above five circumstances. The spec only tells UE to select “negative-only” acknoledgement.
Then, in the immediate following bullet. 
6>	if negative-only acknowledgement is selected, UE's location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and sl-ZoneConfig is configured as specified in TS 38.331 [5]:
It is very ambiguous about what the “if negative-only acknowledgement is selected” mean here. There could be two different understandings:
Understanding A: it could mean the UE has chosen SCI-format 2B. However, as we explained above, the spec has not yet explained which exact SCI Stage 2 format the UE need to use for any of the 5 cases listed above and not all of those cases are suitable for SCI format 2B.
Understanding B: it could mean any case where NACK-only option is selected by the TX UE, then this will include the above five cases plus the 6th case: “UE implementation selects NACK-only when group ID is no greater than the configured PSFCH resources”. However,  there are two problems in this understanding: 
1) the procedure determines that the case 3, 4, 5 or even 6 could satisfy the above conditions to use SCI format 2-B, but it still does not specify which SCI format is used for the remaining cases (1 & 2), and this is left blank in the MAC specification. 
2) For the Case 6, even when member ID and group size are given and examined, and SCI format 2-A is determined to be used in “11” (NACK-only), but then somehow UE are still required to examine the conditions for NACK-only SCI format 2-B (distance-based NACK).  This indicates that if UE is configured with both “member ID/group size” and “range requiremenrts in Sidelink LCH”, the UE need to make a switching of SCI-format 2A to SCI-forma 2B by following the logic in the current text, which is a bad UE implementation.
Given the above analysis, we think the current text is ambiguous and does not guarantee sound UE implementation of SL HARQ feedback for groupcast.


	
	

	Summary of change:
	1. To begin the procedure by checking  the SCI-Format 2B condition to determine that UE will use distance-based NACK, and then only examine Member ID/group size when SCI-format 2B is not to be used.
2. To avoid confusion, add “((i.e., the HARQ mechanism not involving Zone_id and communication range requirements)” in the cases of UE select negative-only feedback to explicitly specify UE to use SCI Format 2A “11”.

Impact analysis
Impacted 5G architecture options:
NR SA

Impacted functionality:
HARQ feedback

Inter-operability: 

1. If UE implements according to the CR and the network does not, there is no inter-operability issues since the operation has nothing to do with network.
2. If the network implements according to the CR and the UE does not, there is no inter-operability issues since the operation has nothing to do with network.


	
	

	Consequences if not approved:
	SCI format for HARQ feedback in SL groupcast is unclear or wrongly specified. 
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START OF THE CHANGE
[bookmark: _Toc12569234][bookmark: _Toc37296252][bookmark: _Toc46490381][bookmark: _Toc52752076][bookmark: _Toc52796538][bookmark: _Toc60791817]5.22.1.3.1	Sidelink HARQ Entity
The MAC entity includes at most one Sidelink HARQ entity for transmission on SL-SCH, which maintains a number of parallel Sidelink processes.
The maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 16. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs with Sidelink resource allocation mode 2, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is 4.
A delivered sidelink grant and its associated Sidelink transmission information are associated with a Sidelink process. Each Sidelink process supports one TB.
For each sidelink grant, the Sidelink HARQ Entity shall:
1>	if the MAC entity determines that the sidelink grant is used for initial transmission as specified in clause 5.22.1.1; or
1>	if the sidelink grant is a configured sidelink grant and no MAC PDU has been obtained in a sl-PeriodCG of the configured sidelink grant:
NOTE 1:	Void.
2>	(re-)associate a Sidelink process to this grant, and for the associated Sidelink process:
NOTE 1A:	The Sidelink HARQ Entity will associate the selected sidelink grant to the Sidelink process determined by the MAC entity.
3>	obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3>	if a MAC PDU to transmit has been obtained:
4>	if a HARQ Process ID has been set for the sidelink grant:
5>	(re-)associate the HARQ Process ID corresponding to the sidelink grant to the Sidelink process;
NOTE 1a:	There is one-to-one mapping between a HARQ Process ID and a Sidelink process in the MAC entity configured with Sidelink resource allocation mode 1.
4>	determines Sidelink transmission information of the TB for the source and destination pair of the MAC PDU as follows:
5>	set the Source Layer-1 ID to the 8 LSB of the Source Layer-2 ID of the MAC PDU;
5>	set the Destination Layer-1 ID to the 16 LSB of the Destination Layer-2 ID of the MAC PDU;
5>	(re-)associate the Sidelink process to a Sidelink process ID;
NOTE 1b:	How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.
5>	consider the NDI to have been toggled compared to the value of the previous transmission corresponding to the Sidelink identification information and the Sidelink process ID of the MAC PDU and set the NDI to the toggled value;
NOTE 2:	The initial value of the NDI set to the very first transmission for the associated Sidelink process is left to UE implementation.
NOTE 3:	Void.
5>	set the cast type indicator to one of broadcast, groupcast and unicast as indicated by upper layers;
5>	if HARQ feedback has been enabled for the MAC PDU according to clause 5.22.1.4.2;
6>	set the HARQ feedback enabled/disabled indicator to enabled.
5>	else:
6>	set the HARQ feedback enabled/disabled indicator to disabled.
5>	set the priority to the value of the highest priority of the logical channel(s), if any, and a MAC CE, if included, in the MAC PDU;
5>	if HARQ feedback is enabled for groupcast:
6>	if UE's location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and sl-ZoneConfig is configured as specified in TS 38.331 [5]:
7> select negative-only acknowledgement mechanism involving Zone_ID and communication range requirements;
7>	set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU;
7>	determine the value of sl-ZoneLength corresponding to the communication range requirement and set Zone_id to the value of Zone_id calculated using the determined value of sl-ZoneLength as specified in TS 38.331 [5].
6>	else if both a group size and a member ID are provided by upper layers and the group size is not greater than the number of candidate PSFCH resources associated with this sidelink grant:
7>	select either positive-negative acknowledgement or negative-only acknowledgement (i.e., the HARQ mechanism not involving Zone_id and communication range requirements).
NOTE 4:	Selection of positive-negative acknowledgement or negative-only acknowledgement is up to UE implementation.
6>	else:
7>	select negative-only acknowledgement (i.e., the HARQ mechanism not involving Zone_id and communication range requirements).
6>	if negative-only acknowledgement is selected, UE's location information is available, and sl-TransRange has been configured for a logical channel in the MAC PDU, and sl-ZoneConfig is configured as specified in TS 38.331 [5]:
7>	set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU;
7>	determine the value of sl-ZoneLength corresponding to the communication range requirement and set Zone_id to the value of Zone_id calculated using the determined value of sl-ZoneLength as specified in TS 38.331 [5].
4>	deliver the MAC PDU, the sideink grant and the Sidelink transmission information of the TB to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a new transmission.
3>	else:
4>	flush the HARQ buffer of the associated Sidelink process.
1>	else (i.e. retransmission):
2>	if the HARQ Process ID corresponding to the sidelink grant received on PDCCH, the configured sidelink grant or the selected sidelink grant is associated to a Sidelink process of which HARQ buffer is empty; or
2>	if the HARQ Process ID corresponding to the sidelink grant received on PDCCH is not associated to any Sidelink process:
3>	ignore the sidelink grant.
2>	else:
3>	identify the Sidelink process associated with this grant, and for the associated Sidelink process:
4>	deliver the sidelink grant of the MAC PDU to the associated Sidelink process;
4>	instruct the associated Sidelink process to trigger a retransmission.
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