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1 Introduction
At RANP#83 meeting, a new WI ‘New WID on 5G V2X with NR sidelink’ was approved [1], and one of the objectives is as following:

	· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]


Regarding to SL HARQ operation for groupcast, in RAN1#96bis, RAN1 has agreed the following two options, and an LS was sent to RAN2 [2]:

	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.




From RAN2 perspective, there are some RAN2 related work (i.e., AS coordination for groupcast HARQ feedback) for option 2.

In this contribution, we will discuss the necessity and possible solutions for SL groupcast HARQ mechanism from RAN 2 perspective.
2 Discussion
2.1 Necessity of HARQ related identifier assignment
As per RAN1’s LS listed above, if option 2 is adopted, each Rx UE in this group need feedback HARQ ACK/NACK to the Tx UE. For groupcast transmission, some mechanism to assign individual HARQ feedback resource for each receiver need to be introduced, otherwise, the HARQ feedback from different receiver UEs will be transmitted on the same resource, which leads to demodulation failure at transmitter UE.

In Uu, the HARQ feedback resource is related to PDCCH and PDSCH resource, however, given that for SL groupcast communication, the received PSCCH and PSSCH resource are same for each receiver, reusing the method in Uu is not feasible. To assign unique HARQ feedback resource to each receiver UE, one possible way is associating HARQ feedback resources with unique HARQ related UE identifiers in the group, i.e., the HARQ feedback resource can be calculated based on this unique HARQ related UE identifier which is different from L2 ID, therefore, from RAN2 perspective, HARQ related UE identifiers need to be assigned to support option 2.
Proposal 1: For groupcast communication, HARQ related identifier need to be assigned to support option2.
2.2 Solutions for HARQ related identifier assignment
As discussed above, HARQ related UE identifier assignment is needed to assign unique HARQ related UE identifier in the group, given that the UE’s transmission mode and coverage, there are two possible solutions as below.
1) Solution 1: Head UE performs HARQ related UE identifier assignment 
According to TR 23.786, from AS perspective, the group management is carried out in upper layer which means that the group establishment and group joining/leave are performed at upper layer, therefore, theoretically, the head UE can obtain all member UE’s ID for this group at upper layer. Moreover, for each UE, the Group Identifier and Source L2 ID are passed from upper layer to AS layer.

To support UE identifier assignment at AS layer, a node is needed to perform AS coordination, given that only the head UE has the knowledge of all UEs ID of this group, it’s natural that it is head UE who perform this operation, which means that head UE needs to be visible at AS layer.
Since the group management is performed at upper layer, if head UE want to obtain the group members information at AS layer, inter-layer interaction is needed, i.e., for head UE, upper layer notify the group member info to AS layer, however, the feasibility of this method is pending on SA2. Besides this, the head UE can also acquire member UE’s info by sending acquisition message. In our understanding, both methods are feasible.
When the head UE obtained group member information, it can assign unique HARQ related UE identifier to each member UE, and send these identifiers to them by using unicast RRC or group RRC.
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Figure 1: Illustration of head UE performs HARQ related UE identifier assignment
2) Solution 2: Head UE’s serving gNB performs HARQ related UE identifier assignment
In addition to solution 1, to alleviate UE’s power consumption and complexity, another solution can be considered. When the head UE is in mode 1 or connected state, the UE identifier assignment can be performed by head UE’s serving gNB. In this case, the head UE can collect the group members’ information and report it to its serving gNB, and the serving gNB can perform the UE identifier assignment and send the assignments to the head UE, as mentioned above, the head UE can forward these identifiers to group members by using unicast RRC or group RRC. 
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Figure 2: Illustration of gNB performs HARQ related UE identifier assignment
According to our analysis above, there are two possible solutions to perform HARQ related UE identifier assignment:

     Solution 1: Head UE performs HARQ related UE identifier assignment
     Solution 2: Head UE’s serving gNB performs HARQ related UE identifier assignment
As per the discussion, we can find that head UE need to be visible at AS layer within any of these two solutions.

Proposal 2: To perform HARQ related UE identifier assignment, head UE need to be visible at AS layer.
Regarding to solution 1 and solution 2, they have individual benefits.

· For solution 1, it can be used in spite of UE state, i.e., it can be used when the head UE is in connected state or in-active/idle state, or when the head UE is in coverage or out of coverage;

· For solution 2, given that the HARQ related UE identifier assignment is performed at gNB, from head UE perspective, it is beneficial to save power and decrease complexity.
Given that the head UE may be in mode1/mode2, or connected state/idle/in-active state, or in coverage/out of coverage, therefore, both solution 1 and solution 2 can be considered and used under different scenarios.
Proposal 3: For groupcast HARQ related UE identifier assignment, both solution 1 and solution 2 can be considered. 
· Solution 1: Head UE performs HARQ related UE identifier assignment 

· Solution 2: Head UE’s serving gNB performs HARQ related UE identifier assignment
Based on the above analysis, if we agreed to adopt the head UE or head UE’s serving gNB assigning the HARQ related UE identifier for Groupcast ACK/NACK solution, then from RAN point of view, we shall make sure that head UE or head UE’s serving gNB can get the knowledge of which UE belonging to the specified group, and what’s the corresponding L2 Id for each member. For the reason that the L2 Id is assigned by upper layer in SA2 (e.g. V2X layer), therefore, RAN2 is proposed send an LS to SA2 to ask the feasibility of AS visibility.
Proposal 4: RAN2 send an LS to SA2 to ask the feasibility of AS visibility (e.g. head UE have the knowledge of group members and each member’s L2 Id).
3 Conclusion
This contribution discusses AS coordination for groupcast of NR V2X. The proposals are as follows:

Proposal 1: For groupcast communication, HARQ related identifier need to be assigned to support option2.
Proposal 2: To perform HARQ related UE identifier assignment, head UE need to be visible at AS layer.

Proposal 3: For groupcast HARQ related UE identifier assignment, both solution 1 and solution 2 can be considered.
· Solution 1: Head UE performs HARQ related UE identifier assignment 

· Solution 2: Head UE’s serving gNB performs HARQ related UE identifier assignment

Proposal 4: RAN2 send an LS to SA2 to ask the feasibility of AS visibility (e.g. head UE have the knowledge of group members and each member’s L2 Id).
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