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1 Introduction
Remainning RAN2 aspects on HARQ for NR V2X are being handled in the RAN2 email discussion on MAC Issues [2].  Two aspects which are not being treated in that email discussion are treated in this paper – namely, 1) the UE behaviour for reporting HARQ feedback in PUCCH when a grant is used for data with HARQ disabled, and 2) handling distance HARQ feedback for groupcast when LCHs are configured without a range value. 
2 HARQ feedback reporting in PUCCH

In RAN1#100bis-e [1], the following agreement was made on how the handles sidelink ACK/NACK reporting on PUCCH for a transmission that has HARQ feedback disabled (i.e. PSFCH is not used):
· The working assumption (as in proposal 4 in the summary) from RAN1#100-e is confirmed. 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 

In RAN2#109bis-e, it was agreed that the UE could transmit data with HARQ disabled on a SL grant with PSFCH and PUCCH configured, and so RAN2 supports the scenario in the above agreement.  In the RAN2 email discussion [2] on remaining MAC issues, most companies in RAN2 are ok to confirm this RAN1 agreement.  

While the RAN1 agreement is in-line with RAN2 agreements/views, it does not clearly indicate when the UE reports ACK or NACK.  One way would be to leave the decision upto the UE.  However, this would allow a UE to request resources without bound from the network.  On the other hand, the network could decide to stop allocating retransmission resources, but this would leave the UE expecting a grant for retransmission when it should instead flush the HARQ buffers for that HARQ process.  

Observation 1:
Specifying a rule for reporting ACK/NACK in PUCCH for a SL transmission with HARQ disabled avoids SL resource waste and UE unnecessarily maintaining HARQ information
One straightforward way is to limit the number of retransmissions for a TB; the UE is allowed to request more resource until this maximum is reached. Since the UE is unaware of the reception status of the other UE, the UE continues to request more resources (e.g. report HARQ NACK) to gurantee the QoS of the TB. 
Proposal 1:
When a TB with HARQ feedback disabled is transmitted in a SL grant having associated PUCCH, the UE reports HARQ NACK if it has not reached a maximum number of retransmissions for the TB.  Otherwise, it reports HARQ ACK.

This maximum could be configured in RRC by the network.  In the case of mode 2, the UE is already configured with a maximum number of blind retransmissions (sl-MaxTxTransNumPSSCH) that depends on the CBR and packet priority.  Although this parameter is used for congestion control in mode 2, it could also apply to the mode 1 scenario as well since the number of retransmissions allowed by the UE should tradeoff the resource occupancy with priority.  The UE can determine the parameter based on the measured CBR of the mode 1 resource pool, and the priority of the transmission.       

Proposal 2:
The parameter sl-MaxTxTransNumPSSCH is used to determine the maximum number of allowed retransmissions for a TB with HARQ disabled transmitted in a SL grant with PUCCH configured.  
A TB implementing the proposals in this section has been included in the appendix.   
Proposal 3:
Agree to the TB in the appendix for implementing proposals 1 and 2.  
3 Remaining Aspects on HARQ feedback in Groupcast
In RAN2#109bis-e [3], the following agreement was made:
14:
A TX UE can use distance HARQ feedback only when the TX UE’s location is available (as agreed in RAN1). When the TX UE’s location is not available, TX UE enables HARQ feedback without the distance-based operation.
In other words, a UE cannot use distance HARQ feedback when it does not know its location.  Another case where the UE cannot use distance HARQ feedback is when it transmits data from LCHs is configured without a range (i.e. no sl-TransRange in the radio bearer configuration).  This can occur when the associated QoS flow(s) do not have an associated range requirement and the network decides to not configure the sl-TransRange for that bearer.  For this scenario, since the data has no range requirement, it is assumed that the other QoS requirements should always apply and not be limited by any transmission distance.  The TX UE should therefore enable HARQ feedback without distance-based operation so that the RX UEs always report NACK on failure.
Proposal 4:
TX UE enables HARQ feedback without distance-based operation when the LCHs transmitted on a grant have no communication range configured.
According to current specifications, if LCHs with and without communication range are multiplexed in the same TB, the range of the TB is set to the highest range of the multiplexed LCHs having data included in the TB. In this case, QoS of the data associated with no range will not be met for the UEs outside the range signalined in the SCI.  Alternatively, if HARQ feedback without distance-based operation is always used in this case, it will cause unnecessary retransmissions, and limit the benefits of the distance-based operation.  For this reason, a UE should avoid multiplexing logical channels with range requirements into a TB that uses HARQ feedback without distance-based operation. 
Proposal 5:
The UE does not multiplex logical channels configured with range and logical channels configured without range together (similar to HARQ enable/disable)
A TB implementing the proposals in this section has been included in the appendix.   

Proposal 6:
Agree to the TB in the appendix for implementing proposals 4 and 5.  
4 Conclusion
In this contribution, the following observation were made on remaining aspects of HARQ for NR V2X:
Observation 1:
Specifying a rule for reporting ACK/NACK in PUCCH for a SL transmission with HARQ disabled avoids SL resource waste and UE unnecessarily maintaining HARQ information

Based on these observations, the following conclusions were made:

Proposal 1:
When a TB with HARQ feedback disabled is transmitted in a SL grant having associated PUCCH, the UE reports HARQ NACK if it has not reached a maximum number of retransmissions for the TB.  Otherwise, it reports HARQ ACK.

Proposal 2:
The parameter sl-MaxTxTransNumPSSCH is used to determine the maximum number of allowed retransmissions for a TB with HARQ disabled transmitted in a SL grant with PUCCH configured.  
Proposal 3:
Agree to the TB in the appendix for implementing proposals 1 and 2.  
Proposal 4:
TX UE enables HARQ feedback without distance-based operation when the LCHs transmitted on a grant have no communication range configured.
Proposal 5:
The UE does not multiplex logical channels configured with range and logical channels configured without range together (similar to HARQ enable/disable)

Proposal 6:
Agree to the TB in the appendix for implementing proposals 4 and 5.  
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6 Appendix

First Change:

5.22.1.3
Sidelink HARQ operation

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 [TBD1]. A sidelink process may be configured for transmissions of multiple MAC PDUs. For transmissions of multiple MAC PDUs, the maximum number of transmitting Sidelink processes associated with the Sidelink HARQ Entity is [TBD2].

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 the sidelink grant is used for initial transmission; and

1>
if no MAC PDU has been obtained:

NOTE 1:
For the configured grant Type 1 and 2, only one new TB can be transmitted in a periodicity of the configured grant. 

2>
associate a Sidelink process to this grant, and for each associated Sidelink process:
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>
associate the HARQ Process ID corresponding to the sidelink grant to the associated Sidelink process;

4>
determines Sidelink tranmssion 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 16 MSB of the Source Layer-2 ID of the MAC PDU;

5>
set the Destination Layer-1 ID to the 8 MSB of the Destination Layer-2 ID of the MAC PDU;

5>
consider the NDI to have been toggled and set the NDI to the toggled value;

NOTE 2:
The initial value of the NDI set to the very first transmission for the Sidelink HARQ Entity is left to UE implementation.

5>
associate the Sidelink process to a Sidelink process ID;

NOTE 3:
How UE determine Sidelink process ID in SCI is left to UE implementation for NR sidelink.

5>
if sl-HARQ-FeedbackEnabled has been set to Enabled for the logical channel(s) in the MAC PDU;
6>
enable HARQ feedback;

5>
else:

6>
disable HARQ feedback;

5>
set the priority to the value of the highest priority of the logical channel(s) and a MAC CE, if any, if included, in the MAC PDU;

5>
if HARQ feedback is enabled for groupcast:

6>
if UE’s location information is available and the logical channel(s) in the MAC PDU are configured with communication range:
7>
set the communication range requirement to the value of the longest communication range of the logical channel(s) in the MAC PDU, if configured;
7>
set the location information to the Zone_id determined as specified in TS 38.331 [5], if configured.

6>
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.

6>
else:
7>
select negative-only acknowledgement.
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 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 each associated Sidelink process:

4>
if sl-MaxTransNum corresponding to the highest priority of the logical channel(s) in the MAC PDU has been configured in sl-CG-MaxTransNumList for the sidelink grant by RRC and the maximum number of transmissions of the MAC PDU has been reached to sl-MaxTransNum; or

4>
if a positive acknowledgement to a transmission of the MAC PDU has been received according to clause 5.22.1.3.2; or

4>
if only a negative acknowledgement was enabled in the SCI and no negative acknowledgement was received for the the most recent (re-)transmission of the MAC PDU according to clause 5.x.1.3.2:

5>
flush the HARQ buffer of the associated Sidelink process;
4>
else:

5>
deliver the sidelink grant of the MAC PDU to the associated Sidelink process;

5>
instruct the associated Sidelink process to trigger a retransmission.

1> if a new transmission or retransmission is instructed to the associated sidelink process; and
1>  if sl-PUCCH-Config is configured by RRC; and
1> if PUCCH is configured for the grant and PSFCH is not configured for the grant
2> if the transmission corresponds to the last transmission according to sl-MaxTransNum:
3>
instruct the physical layer to signal an acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [x].

2>
else:

3>
instruct the physical layer to signal a negative acknowledgement corresponding to the transmission on the PUCCH according to clause 16.5 of TS 38.213 [x].

Second Change:

5.22.1.4.1.2
Selection of logical channels
The MAC entity shall for each SCI corresponding to a new transmission:

1>
select a Destination associated to one of unicast, groupcast and broadcast, having the logical channel with the highest priority or the MAC CE, among the logical channels that satisfy all the following conditions and MAC CE(s), if any, for the SL grant associated to the SCI:

2>
SL data is available for transmission; and

2>
SBj > 0, in case there is any logical channel having SBj > 0; and
2>
sl-configuredSLGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1.

NOTE:
If multiple Destinations have the logical channels satisfying all conditions above with the same highest priority or if multiple Destinations have the MAC CE, which Destination is selected among them is up to UE implementation.

1>
select the logical channels satisfying all the following conditions among the logical channels belonging to the selected Destination:

2>
SL data is available for transmission; and

2>
sl-configuredSLGrantType1Allowed, if configured, is set to true in case the SL grant is a Configured Grant Type 1.
1>
if [the MAC entity has been configured by RRC to transmit using a SL-RNTI or SLCS-RNTI,] PSFCH is not configured for the sidelink grant associated to the SCI; or

1>
if the selected logical channel with the highest priority has been configured with sl-HARQ-FeedbackEnabled set to disabled:

2>
exclude the logical channels configured with sl-HARQ-FeedbackEnabled set to enabled, if any.
1>
else:

2>
if PSFCH is configured for the sidelink grant associated to the SCI and the selected logical channel with the highest priority has been configured with sl-HARQ-FeedbackEnabled set to enabled:

3>
exclude the logical channels configured with sl-HARQ-FeedbackEnabled set to disabled, if any.

2> else:
3>
exclude the logical channels configured with sl-HARQ-FeedbackEnabled set to enabled, if any.
1> if the selected logical channel with the highest priority has been configured with a communication range:

2> exclude the logical channels configured without a communication range, if any.

1> else: 

2> exclude the logical channels configured with a communication range, if any.
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