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1 Introduction
In the previous RAN1 meetings, some preliminary agreement [1]

 REF _Ref16772922 \r \h 
[2]

 REF _Ref16772923 \r \h 
[3] on HARQ operation for unicast and groupcast were made (see appendix). In this contribution, we further discuss RAN2 aspects of HARQ for NR V2X.
2 HARQ Configuration for unicast and groupcast
LTE V2X supports blind retransmission of a TB.  The maximum number of retransmissions for a TB (0 or 1) is configured based on its PPPP and CBR of the resource pool.  A similar mechanism can be applicable for NR V2X, but tailored to the concept of a (pre)configured SLRB. Specifically, a maximum number of transmissions for one TB can be configured per SLRB and for each measured CBR of the resource pool. When multiple LCHs associated with different SLRBs are multiplexed into the same TB, the maximum number of transmissions corresponds to the largest configured for the LCHs. 
Proposal 1:
In mode 2, the maximum number of transmissions for one TB is configured per SLRB and based on CBR of the resource pool.
NR V2X supports groupcast and unicast/groupcast. Broadcast supports blind retransmission only. However, for unicast/groupcast, RAN1 has agreed to support both blind retransmission and HARQ-based retransmission. 
For some types of data (e.g. latency of 3ms), the UE may not be able to rely on HARQ feedback to perform retransmissions because of the latency associated with HARQ feedback and the current configuration of the PSFCH resources (i.e. every 1, 2, or 4 slots). Instead, blind retransmission would be needed.  Once the maximum number of retransmissions is determined (based on SLRB/CBR configuration), the UE would then determine whether it can select resources that can accommodate HARQ feedback timeline and consequently whether to use blind retransmission or HARQ based retransmission.  
Observation 1:
In mode 2, whether to use blind retransmission or HARQ based retransmission will depend on the maximum number of transmissions configured for the measured CBR.

RAN1 agreed [1] that (pre-)configuration can enable/disable HARQ feedback. Since CBR and QoS are used to determine the retransmission scheme, i.e., either HARQ based retransmission or blind retransmission, whether HARQ feedback is required or not will also depend on these factors. Specifically, when a UE determines to perform blind retransmission for a TB, HARQ feedback is not necessary and should be disabled. 
Proposal 2:
A TX UE determines whether it expects HARQ feedback from the peer UE based on QoS and CBR (e.g. in SLRB configuration).
If the TX UE is not expecting HARQ feedback, the RX UE should not be forced to transmit it unnecessarily.  Some signalling is therefore required to synchronize the decision.  RAN1 has already agreed to signal the QoS in the SCI.  However, the HARQ enable/disable decision is also based on CBR.  Since CBR may change from one transmission to another, and since the peer UEs may be measuring different CBRs, an explicit indication to enable/disable is also required (e.g. in the SCI).
Proposal 3:
TX UE signals whether HARQ feedback should be transmitted by the RX UE for each TB (e.g. in SCI).

3 HARQ procedures for groupcast
It was agreed by RAN1 [2] that both Option 1 and Option 2 for HARQ feedback in groupcast are supported. In Option 1, an Rx UE transmits NACK when it cannot decode the PSSCH and in Option 2, the Rx UE transmits ACK when PSSCH is successfully decoded and transmit NACK when it cannot decode the PSSCH. It is also agreed [3] that PSFCH resource corresponding to a PSSCH is implicitly determined. This should apply to both option 1 and option 2. 

Observation 2:
PSFCH resource (for each PSSCH) is defined for each UE in a group for option 2.
For groupcast HARQ feedback Option 2, multiple PSFCH resources are required. Moreover, each UE within the group needs to know its PSFCH resource within the set of PSFCH resources for the group. RAN1 already agreed [3] to support an identifier for determining the UE specific feedback resource for Option 2. Therefore, the remaining problem is how the ID is derived to avoid conflict, and how it can be updated each time a UE joins/leaves the group. 

One option is to generate this ID in the AS layer. In this case, the AS layer generates a unique ID for each group member and exchanges/synchronizes it with the other UEs via PC5-RRC signaling. For RRC signaling, unicast link establishment between each pair of UEs in the group to synchronize this ID is not preferable due to large signaling overhead. Moreover, the interaction between layers would be complicated since unicast link is initiated by the upper layers but the UE ID is being generated by the AS layer.  PC5-RRC signaling sent in groupcast fashion would not have the problem of unicast establishment.  However, this approach would require significant specification effort in RAN2 to handle acknowledgements. 
A preferable approach from RAN2 perspective would be to allow the UE to receive its group specific ID from the upper layers. In this scenario, the upper layers provides the ID to each UE, which is similar to how the upper layers provide a groupcast destination ID.  However, this solution requires a confirmation from SA2.
Since a PSFCH resource is defined for each UE within the group, the group size needs to be limited for HARQ based operation.  In case the group size is larger than the configured number of PSFCH resources, the AS layer needs to take some action (e.g. disble HARQ for this group).  The group size should therefore also be provided by upper layers.  
Proposal 4: 
Send an LS to SA2 to request if the upper layers can provide a UE ID that is unique within a group and possibly the group size
4 Conclusion
Observation 1:
In mode 2, whether to use blind retransmission or HARQ based retransmission will depend on the maximum number of transmissions configured for the measured CBR.
Observation 2:
PSFCH resource (for each PSSCH) is defined for each UE in a group for option 2.
Based on these observations, the following conclusions were made:
Proposal 1:
In mode 2, the maximum number of transmissions for one TB is configured per SLRB and based on CBR of the resource pool.
Proposal 2:
A TX UE determines whether it expects HARQ feedback from the peer UE based on QoS and CBR (e.g. in SLRB configuration).

Proposal 3:
TX UE signals whether HARQ feedback should be transmitted by the RX UE for each TB (e.g. in SCI).

Proposal 4: 
Send an LS to SA2 to request if the upper layers can provide a UE ID that is unique within a group and possibly the group size

5 References

[1] Chairman’s Notes, 3GPP TSG RAN1 WG1 Ad-Hic #1901 Meeting, Taipei, Taiwan, Jan. 2019. 

[2] Chairman’s Notes, 3GPP TSG RAN1 WG1 #96b Meeting, Xi’an, China, Apr. 2019.
[3] Chairman’s Notes, 3GPP TSG RAN1 WG1 #97 Meeting, Reno, US, May 2019.
[4] TS 36.214, “Physical layer; Measurements v.15.3.0”, Sep. 2018.
6 Appendix – Relevant RAN1 agreements
RAN1 Ad-hoc1901 Agreements: 

Agreements
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.

· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback

RAN1 #96bis Agreements:

Agreements:

· Confirm the following working assumption:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

· Option 1: Receiver UE transmits only HARQ NACK

· Option 2: Receiver UE transmits HARQ ACK/NACK

Agreements
·  In HARQ feedback for groupcast,

· When Option 1 is used for a groupcast transmission, it is supported 

· all the receiver UEs share a PSFCH

· FFS: a subset of the receiver UEs share a PSFCH

· FFS: all or a subset of receiver UEs share a pool of PSFCH.

· When Option 2 is used for a groupcast transmission, it is supported 

· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.

· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission

· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)

· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission

RAN1 #97 Agreements:

Agreements:

· At least for the case when the PSFCH in a slot is in response to a single PSSCH:

· Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:

· Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH

· Sub-channel(s) (FFS details) associated with PSCCH/PSSCH

· Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback

· FFS detailed applicability of the above parameters 

· FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)
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