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Introduction  
During RAN1#96bis, there was a significant progress made on HARQ feedbacks design for the case of groupcast, based on which an LS was sent to RAN2 in R1-1905906. In this contribution, we discuss the impacts for the LS from RAN2 point of view and present our views, particularly on how options 1 and 2 therein can be supported.
Discussion
1.1 AS layer involvement to support HARQ feedback

For the case of HARQ feedback for groupcast, two distinct options were discussed to be supported in RAN1 in terms of when the RX UE is to send the feedback response [1]:

	· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise.
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.




In terms of the pros/cons of the two options as well as the detailed operation of the two options, there was extended discussion in RAN1, but we need to consider the RAN2 impacts of supporting the two options. Specifically, option 1 involves the RX UE(s) sending a NACK only feedback message on a shared PSFCH. Option 2, on the other hand, requires each RX UE to send both ACKs and NACKs for each TB that is successfully decoded and to potentially use a separate PSFCH resource for sending the ACK/NACK. It is worth noting that the target use case for RAN1 discussions when it comes to supporting HARQ feedback for groupcast is vehicle platooning. 
While it is FFS whether some grouping/subset of UEs can share the PSFCH resource for option 2 as well, this creates an interesting scenario where some co-ordination is needed from the AS layer perspective and thus an awareness of the group’s existence and composition is assumed. This seems to be indicative of the observation that RAN1 and RAN2 seem to be having a different view when it comes to the AS layer’s involvement when it comes to group related procedures in general. So far, from current progress in RAN2, it can be seen that groupcast is viewed as similar to broadcast sidelink operation (no explicit PC5-RRC groupcast connection, no knowledge of the group leader at the AS layer, no consideration of minimum communication range in filtering the set of receivers and no RLC AM support) [2]. However, from RAN1 discussions, it seems like the view there is to consider groupcast to be more aligned with unicast, at least in terms of the supported features, such as HARQ feedback.

Observation 1:	There seems to be differing views in RAN1 and RAN2 as to whether groupcast is considered as a special case of unicast or broadcast operation.

Nevertheless, if the HARQ feedback for the case of groupcast is to be supported, particularly option 2, it is clear that some knowledge of the existence of the group itself is needed at some AS layer entity. Specifically, in case of option 2, as the FFS from RAN1 LS goes, some entity needs to be responsible for scheduling/allocating PSFCH resources for HARQ ACKs/NACKs from the RX UEs within the group. Thus, RAN2 needs to discuss and confirm that in order to support HARQ feedback for groupcast (i.e. option 1 and 2), an AS layer entity which requires the knowledge of the group compositions (L2 IDs) is supported.

Proposal 1:	An AS layer entity which is aware of the group compositions (specifically L2 Destination IDs) is supported in order to enable HARQ feedback operation for groupcast.


There can be different ways of realizing this entity which are discussed below for each option:

OPTION 1:

In this case, since the PSFCH resources are shared between the RX UEs, the TX UE is not expected to dynamically indicate the PSFCH resources for the RX UEs. Instead, a common set of PSFCH resources can be allocated to a given group within a particular resource pool by the gNB. The simplest rule to consider in this case can be based on a fixed offset, i.e. PSFCH resource occurring after a fixed number of PSSCH resources, which can be including in the common configuration applicable for the entire group. In this way, whenever a UE performs data transmission, it can listen to the PSFCH slot(s) mapped to the corresponding PSSCH. This is currently being discussed in RAN1 and while this option has various trade-offs from signalling overhead vs complexity which care in RAN1 discussion scope, the essential point to note from RAN2 point of view is that it does not require additional signalling among UEs within the group for resource reservation for HARQ feedback.

Observation 2:	For option1, a fixed timing based offset between PSSCH and PSFCH is useful to consider for HARQ NACK transmissions within the group.

Proposal 2:	In order to support Option1, no additional AS layer co-ordination or signalling for HARQ feedback resource allocation within the group is required.


OPTION 2:

For the case of option 2, the situation is a bit tricky since both ACKs and NACKs can be transmitted and each RX UE may need to be allocated a separate ACK/NACK resource. In other words, we can view the PSFCH transmissions for UE within the group as multiple unicast feedbacks to be multiplexed. In this case, we can consider the following three alternatives:

1) The TX UE has to allocate specific resources based on unique group-wide identifiers for the intended recipients for its data transmission in order to determine whether or not the TB(s) is/are successfully decoded. This requires some indication from the upper layers regarding at least the destination L2 IDs for other members of the group. 
2) Another alternative is for the group leader to assume the responsibility of managing HARQ related ID allocation for the entire group. Since the target use case is platooning, we assume that the group leader is already known to the group members and is not expected to change very dynamically. 
3) A final option can be to consider the gNB as the AS layer entity responsible for performing the mapping between L2 Destination ID and HARQ identifier. However, in our view, this option is relevant for the case when in connected mode and the group leader might have to assume this responsibility otherwise in any case.
For the three alternatives listed above, we think that both Alt-1 and Alt-2 can be supported. Alt-2 has the advantage of requiring less co-ordination signalling but seems to somewhat go against the earlier RAN2 understanding that group leader visibility at the AS layer is not required. It should be noted that regardless of which option is ultimately used, supporting Option 2 as in in the RAN1 LS has significant impact on AS layer functionality. For instance, while there is no RRC connection establishment for groupcast, some RRC level signalling would anyway be required by the TX or header UE for allocating feedback resources for ACK/NACK transmissions. This would significantly increase the signalling overhead needed for allocation of these resources. Additionally, Option 1, i.e. NACK based HARQ feedback might already be sufficient to meet the reliability requirements for groupcast use cases. So, we propose to further discuss the support of Option 2 and whether it needs to be supported in addition to Option 1. 

Proposal 3:	RAN2 to discuss support of Option 2 (in addition to Option 1) and the associated RAN2 impact for groupcast HARQ feedback.

1.2 Additional considerations for HARQ feedback

A related aspect to the discussion above is configurability of HARQ feedback for groupcast and its dependence on other factors. Since HARQ feedback, especially in larger groups is expected to generate significant signalling overhead and lead to potential congestion, we need to consider if in addition to NW configuration, additional factors need to be considered. In our view, at least the current channel congestion (e.g. CBR) and the QoS of the groupcast traffic for which feedback is to be performed as well as other ongoing services should be considered by the RX UEs when choosing when to send the HARQ feedback. For instance, in case of congestion or for the case of service requiring extremely low latency, the RX UE may choose not to HARQ feedback even when the feature is enabled by configuration. So, we propose to discuss this aspect in RAN2.

Proposal 4:	RAN2 to consider additional factors including QoS for ongoing traffic and channel congestion when determining whether or not HARQ feedback is transmitted by the RX UE.

Conclusion
[bookmark: _Ref458739888]This contribution discusses aspects related to HARQ feedback operation for groupcast over sidelink, specifically based on RAN1 progress and makes the following observations and proposals:

Observation 1:	There seems to be differing views in RAN1 and RAN2 as to whether groupcast is considered as a special case of unicast or broadcast operation.
Observation 2:	For option1, a fixed timing based offset between PSSCH and PSFCH is useful to consider for HARQ NACK transmissions within the group.

Proposal 1:	An AS layer entity which is aware of the group compositions (specifically L2 Destination IDs) is supported in order to enable HARQ feedback operation for groupcast.
Proposal 2:	In order to support Option1, no additional AS layer co-ordination or signalling for HARQ feedback resource allocation within the group is required.
Proposal 3:	RAN2 to discuss support of Option 2 (in addition to Option 1) and the associated RAN2 impact for groupcast HARQ feedback.
Proposal 4:	RAN2 to consider additional factors including QoS for ongoing traffic and channel congestion when determining whether or not HARQ feedback is transmitted by the RX UE.
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