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Introduction
RAN1 has sent RAN2 a LS[1] on HARQ feedback for groupcast related issue. It was agreed that both option 1(NACK only) and option 2(ACK/NACK) are supported for the sidelink HARQ feedback from the receiver UEs to the transmitter UE when HARQ feedback is enabled for groupcast during RAN1#96bis meeting. And RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet. In this contribution, we will provide analysis on these two options, and identify the potential issues and standard impacts.

	RAN1 discussed HARQ procedures for sidelink groupcast and would like to inform RAN2 that RAN1 agreed to support the following two options for the sidelink HARQ feedback from the receiver UEs to the transmitter UE when HARQ feedback is enabled for groupcast:
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 addition, RAN1 made the following agreement on the operation of the two options:
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

Note: Each PSFCH is mapped to a time, frequency, and code resource.



Discussion 
According to our understanding, if option 1 is used for groupcast HARQ feedback and all the receiver UEs share a same PSFCH, it means that time gap between PSSCH and the associated PSFCH containing HARQ feedback may be (pre-)configured and not signaled. The SL HARQ feedback resource could be determined without relying on explicit signaling in SCI. RAN2 may only need to configure time gap related parameters and has no other impacts. 

Observation 1: From RAN2’s perspective,  option1 has little impacts on RAN2.

Furthermore,  someone may argue that the reliability of option 1 is not good enough, since the receive UE will not feedback NACK if it does not detect SCI which will make Tx UE misunderstand that the data packet has been received correctly. From RAN2’s perspective, this issue can be resolved by RLC layer by RLC ARQ mechanism. For the high reliability requirement UE data, it is suggested to activate RLC ARQ function.

Observation 2:For option1, RLC ARQ mechanism can further ensure transmission reliability.

Proposal 1:  RAN2 is suggested to reply to RAN1 that  RLC ARQ mechanism can ensure transmission reliability for option1.

For option2, if each receiver UE uses a separate PSFCH for HARQ ACK/NACK, it is not clear which entity and how to allocate dedicated PSFCH resources for each receive UE. So far the gNB cannot know which UEs are related to a dedicated sidelink group  and receiver UEs in a group are also  not visible for the Tx UE since the group management is in the scope of NAS. Even if the gNB can acquire the information about which UEs are related to a dedicated sidelink group, the gNB cannot allocate sidelink resource for the Rx UEs which may be in idle/inactive state, out of coverage, or served by other gNB.  Moreover, since the scheme of the one UE allocating sidelink resource for other UE has been excluded during RAN #83 Meeting, Tx UE cannot allocate  dedicated PSFCH resources for each receiver UE. In a word, for option2, it is difficult for the gNB and the Tx UE to allocate dedicated PSFCH resources for each receiver UE in the sidelink group based on previous agreements and current process.
Obervation 3:  For option2, it is difficult for the gNB and the Tx UE to allocate dedicated PSFCH resources for each receive UE in the sidelink group based on previous agreements and current process.

Proposal 2: RAN2 is suggested to reply to RAN1 that sidelink groupcast HARQ feedback procedure Option 2 could not be supported.

Furthermore,,for the FFS of option1 and option2, if a subset of the receiver UEs share a PSFCH, from RAN2’s perspective, there is no mechanism to divide sidelink group into several subgroups  since there is no required AS layer group management as per WID description, and the benefit and scenario to introduce subset/subgroup are not clear.
Observation 4: From RAN2’s perspective,  there is no mechanism to divide sidelink group into several subgroups so far, and the benefit and scenario to introduce subset/subgroup are not clear. 

Proposal 3: RAN2 is suggested to ask RAN1 the  benefit and scenario to introduce subset/subgroup for sidelink group. Then RAN2 can study how to support dividing sidelink group into several subgroups. 

Conclusion 

In this contribution, we provided  analyses on two options of groupcast HARQ feedback, and identify the potential issues and standard impacts.

Observation 1: From RAN2’s perspective,  Option1 has little impacts on RAN2.

Observation 2: For Option1, RLC ARQ mechanism can further ensure transmission reliability.

Obervation 3:  For Option2, it is difficult for the gNB and the Tx UE to allocate dedicated PSFCH resources for each receive UE in the sidelink group based on previous agreements and current process.

Observation 4: From RAN2’s perspective,  there is no mechanism to divide sidelink group into several subgroups so far, and the benefit and scenario to introduce subset/subgroup are not clear. 

Proposal 1:  RAN2 is suggested to reply to RAN1 that  RLC ARQ mechanism can ensure transmission reliability for Option1.

Proposal 2: RAN2 is suggested to reply to RAN1 that sidelink groupcast HARQ feedback procedure Option 2 could not be supported.

Proposal 3: RAN2 is suggested to ask RAN1 the benefit and scenario to introduce subset/subgroup for sidelink group. Then RAN2 can study how to support dividing sidelink group into several subgroups. 
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