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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]The study of the unicast and groupcast sidelink V2X communications is included in the SID [1]. Current LTE D2D communication framework is mainly tailored for broadcast communications, therefore the introduction of one-to-one and one-to-many communication may bring to potentially large specification impacts and L1/L2 system design challenges. 
For example, the introduction of unicast and groupcast communication may call for various enhancements to the sidelink interface, such as SL HARQ feedback 
In this paper, we focus on the impact of HARQ feedbacks on SL groupcast communications.  
[bookmark: _Ref489281230]Discussion
Related to HARQ feedback support for SL groupcast, in RAN1Ad-Hoc meeting 1901, the following was agreed.  
	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
· FFS applicability of option 1 and option 2 – this part is particularly relevant to confirm (or not) the working assumption




As mentioned in our paper [2], in general, RAN2 should aim at designing an HARQ model which is as much as possible common for mode-1/mode-2 and for unicast and groupcast. That is to minimize both specification complexity and UE complexity which otherwise should behave differently depending on whether it is configured for mode-1 or mode-2 operations or if it is doing SL unicast or groupcast.

That said, there will be obviously some difference between unicast and groupcast. In fact while in unicast the transmitting UE receives a single HARQ feedback from a single receiver, in groupcast the transmitting UE may receive multiple HARQ feedbacks from different receivers, some indicating NACK and some others indicating ACK.
From above RAN1 agreements, two models are supported, i.e. one model in which only NACK is transmitted, and another model in which both ACK/NACK are supported. Obviously especially for the option 2, RAN1 should introduce some threshold on the amount of ACK/NACK so that the transmitter UE can determine whether a MAC PDU should be declared as ACKed or NACKed. Probably also some energy threshold should be used, e.g. if option 1 is used, so that if the energy on the PSFCH is too low the transmitting UE shall consider that as NACK and retransmit the packet. Such thresholds can also for example depend on the QoS requirements on different V2X services.
In any case, these aspects are more in the domain of RAN1. Simply, RAN2 can assume that some procedures are carried out at PHY to determine if a MAC PDU is ACKed or NACKed, upon which the outcome, i.e. ACK/NACK, for a given TB, is provided from PHY to MAC to trigger retransmissions or simply to flush the HARQ buffer. Namely, there should be no differences at MAC level between HARQ retransmissions for unicast and groupcast.
[bookmark: _Toc973551][bookmark: _Toc973561][bookmark: _Toc973578][bookmark: _Toc975373][bookmark: _Toc975392][bookmark: _Toc1057570]For groupcast communication, criteria for the transmitting UE to determine whether a MAC PDU is ACKed or NACKed are left to RAN1.
[bookmark: _Toc973552][bookmark: _Toc973562][bookmark: _Toc973579][bookmark: _Toc975374][bookmark: _Toc975393][bookmark: _Toc1057571]Layer-2 procedures to trigger retransmissions for groupcast communication should be the same as for unicast.
[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in section 2 we propose the following:
Proposal 1	For groupcast communication, criteria for the transmitting UE to determine whether a MAC PDU is ACKed or NACKed are left to RAN1.
Proposal 2	Layer-2 procedures to trigger retransmissions for groupcast communication should be the same as for unicast.
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