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1 Introduction
In the previous RAN1& RAN2 meetings, some preliminary agreements [1]

 REF _Ref23934346 \r \h 
[2]

 REF _Ref32506935 \r \h 
[3]

 REF _Ref23934347 \r \h 
[4] on HARQ operation for unicast and groupcast were made (see appendix). In this contribution, we further discuss RAN2 aspects of HARQ for NR V2X based on these agreements.

2 HARQ Configuration for unicast and groupcast
RAN2 agreed to configure SL parameters via an SLRB configuration. However, RAN1 agreed to configure the maximum number of transmissions of a TB per L1 priority per CBR range of a resource pool [3]. As a result, the maximum number of transmissions for one TB depends on QoS characteristics and CBR, as it did in LTE.
Observation 1:
The maximum number of transmissions for one TB depends on its SLRB and CBR of the resource pool. 

NR V2X supports broadcast 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 configuration of the PSFCH resources (i.e. every 1, 2, or 4 slots). Instead, blind retransmission would be needed. 
Observation 2:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

Since the maximum number of retransmissions is determined based on SLRB/CBR configuration, the ability to meet the HARQ timeline for data for a specific SLRB will also change with CBR.  For example, data configured with 4 retransmissions and without HARQ feedback (because of HARQ timeline issues) may only be allowed to transmit 2 times (in high CBR) and as such HARQ can be enabled without issues in HARQ timeline. It would, therefore, make sense that HARQ enable/disable is also configured per measured CBR of the resource pool.
Proposal 1:
SL HARQ feedback enable/disable is configured per measured CBR.
3 LCH selection with HARQ enabled/disabled
It is agreed in RAN1 for dynamic and configured grant, the gNB can decide whether PUCCH resource for feedback is provided or not [3]. RAN2 agreed that in the LCP the HARQ enabled LCH is not multiplexed with HARQ disabled LCH. There are two possible options to implement this.
· Option 1: LCP Restriction for HARQ enabled transmission (e.g., data from a LCH with HARQ feedback enabled is restricted to use the grant with PUCCH resources).

· Option 2: Restriction for HARQ disabled transmission (e.g., data from a LCH with HARQ feedback disabled is restricted to use the grant without PUCCH resources).

· Option 3: No restriction ( e.g., data from a LCH with HARQ enabled/disabled can be transmitted in the grant with or without PUCCH).
Option 1 and Option 2 will result in more delay of a high priority TBs. Specifically, Option 1 results in more delay for the TB with HARQ enabled and Option 2  results in more delay for the TBs with HARQ disabled. Option 3 is more flexible since it allows the Tx UE to transmit any TB (i.e., TB with HARQ enabled or disabled) in the grant and select the highest priority data first. 
Proposal 2:
The availability of the associated PUCCH for a grant is not considered as a restriction in the LCP procedure. 
4 HARQ feedback reporting in PUCCH

RAN1 agreed that when PUCCH resource is provided, the UE needs to report SL HARQ feedback to the network. However, if a TB with HARQ feedback disabled is transmitted in a grant with PUCCH (as allowed by proposal 2 above), there is no feedback from the Rx UE to the Tx UE.  Whether to report ACK or NACK in the PUCCH resource needs to be discussed. 
Reporting HARQ ACK/NACK feedback in PUCCH will control whether the network allocates a grant for a retransmission of a TB or not.  For blind retransmissions, the UE can transmit up to a configured maximum number of retransmissions.  In this case, it can indicate HARQ NACK to the network to trigger additional grants for retransmissions as long as the maximum is not reached.  When the maximum number of transmissions of a TB is reached, the UE should report HARQ ACK to not trigger any additional grants.   
Proposal 3:
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 the maximum number of retransmissions for a TB.
5 Conclusion
In this contribution, the following observation were made one RAN2 aspects of HARQ for NR V2X

Observation 1:
The maximum number of transmissions for one TB depends on its SLRB and CBR of the resource pool. 

Observation 2:
If HARQ feedback timeline cannot meet latency requirements for some data, that data can be mapped to an SLRB having HARQ feedback disabled.

Based on these observations, the following conclusions were made:

Proposal 1:
SL HARQ feedback enable/disable is configured per measured CBR.
Proposal 2:
The availability of the associated PUCCH for a grant is not considered as a restriction in the LCP procedure. 

Proposal 3:
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 the maximum number of retransmissions for a TB.
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