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1 Introduction
At RANP#83 meeting, a WI on NR V2X was approved [1], and one of the objectives is as following:

	· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]


In the RAN1 #94bis meeting [2], it was agreed that sidelink HARQ feedback and HARQ combining in the physical layer are supported for unicast and groupcast:

	Agreements:

· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios


In addition, in the RAN2 #104 meeting [3], the following agreements have been made:
Agreements on MAC:

3:
Sidelink HARQ transmissions (w/o HARQ feedback) and Sidelink process are supported at least for NR sidelink broadcast. RAN2 should further discuss potential enhancements to sidelink HARQ operation, considering RAN1 progress.
In our contribution [4], we discussed which LTE-V2X HARQ process procedures can be reused in NR-V2X. In this contribution, we will further discuss how to support HARQ in NR V2X, from RAN2 perspective.
2 Discussion

2.1 HARQ association
In LTE sidelink, when a sidelink HARQ process is used, it will be associated with a configured grant (for Tx UE) or a SCI (for Rx UE).

For NR sidelink, HARQ feedback and HARQ combining are introduced for unicast and groupcast, the above HARQ process design is not suitable anymore. In the RAN1 #Ad-Hoc 1901 meeting, it was agreed that some information should be included in SCI, e.g. Layer-1 destination ID, Layer-1 Source ID, and HARQ process ID, etc. Thus it is reasonable that each HARQ process should be associated with a HARQ process ID, for both Tx UE and Rx UE. When a Tx UE sends out a unicast TB and receives a NACK feedback in this sidelink HARQ process, the HARQ process will be instructed to trigger the retransmission of this TB. From Tx UE perspective, each HARQ process should be associated with one destination ID which is conveyed via PSCCH as defined in RAN1.

For the Tx UE, assuming multiple Source IDs will be used at the given time (e.g. for different UEs or different PC5-S connections of the same UE), it is needed to associate the Source ID with each HARQ process at the Tx UE.
Proposal 1: For unicast/groupcast communication, each corresponding HARQ process at the Tx UE should be associated with cast-type, Source ID (e.g. L1 SRC Id), Destination ID (e.g. L1 DEST ID) and HARQ process ID.

In our thinking, a UE may maintain multiple unicast connections with several UEs. Taking the following Fig.1 as an example, UE C maintains a unicast connection with UE A and another unicast connection with UE B. UE A transmits a unicast TB to UE C, and indicates that HARQ process ID 1 is used. UE B transmits another unicast TB to UE C, and also indicates that HARQ process ID 1 is used. With respect to UE C, two different HARQ processes should be adopted to handle these two different TBs and potential retransmissions. If these two HARQ processes are differentiated only by Destination ID and HARQ process ID, when a retransmission for one TB happens (e.g. from UE A), UE C will not know which one of the two HARQ processes should be used to handle such retransmission. Hence, for UE C, Source IDs of UE A and UE B should also be associated with each of two HARQ processes.
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Fig.1 Illustration of a UE maintaining multiple connections
Proposal 2: For unicast/groupcast communication, each corresponding HARQ process at the Rx UE should be associated with cast-type, Source ID (e.g. L1 SRC Id), Destination ID (e.g. L1 DEST ID) and HARQ process ID.

2.2 Simultaneous mode 1 and mode 2
In the RAN2#104 meeting, RAN2 has agreed to support the case a UE is configured to perform both mode-1 and mode-2 at the same time [5]:

	Agreements
4:
RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable.


And this work assumption was confirmed at RAN2#105:

	1-12: Confirm that UE may be configured to perform both network controlled sidelink transmission and UE autonomous sidelink transmission.


When a UE is configured to adopt both mode-1 and mode-2, there exist the following two cases about how to map sidelink carriers to each mode:
· Case 1: intra-carrier mode coexistence. Each carrier will be configured with both mode-1 and mode-2 resource pools.
· Case 2: inter-carrier mode coexistence. Each carrier will be configured with only mode-1 or mode-2 resource pools.
Based on above analysis, for mode-1, when gNB schedules sidelink grant for new transmission or retransmission, the gNB may determine the specific HARQ process and contain the HARQ process ID in the scheduling DCI. However, for mode-2, when a new transmission is performed, which HARQ process used to handle this transmission will be chosen by the Tx UE itself. For intra-carrier mode coexistence case, the HARQ process maybe conflicted, i.e., when a specific HARQ process is chosen by the Tx UE to handle a mode-2 resource, meanwhile the gNB schedules the same HARQ process to handle a mode-1 resource. To avoid such problem, HARQ processes used to handle mode-1 resources and mode-2 resources shall be differentiated. For inter-carrier mode coexistence case, there is no HARQ process conflict problem, since all HARQ processes associated with a sidelink carrier will be either controlled by the gNB or coordinated by the Tx UE itself.

Proposal 3: For intra-carrier mode-1 and mode-2 coexistence scenario, HARQ processes used to handle mode-1 resources and mode-2 resources shall be differentiated.
3 Conclusion

In this paper, we have discussed some issues about HARQ support in NR sidelink, and have made the following proposals:
Proposal 1: For unicast/groupcast communication, each corresponding HARQ process at the Tx UE should be associated with cast-type, Source ID (e.g. L1 SRC Id), Destination ID (e.g. L1 DEST ID) and HARQ process ID.

Proposal 2: For unicast/groupcast communication, each corresponding HARQ process at the Rx UE should be associated with cast-type, Source ID (e.g. L1 SRC Id), Destination ID (e.g. L1 DEST ID) and HARQ process ID.

Proposal 3: For intra-carrier mode-1 and mode-2 coexistence scenario, HARQ processes used to handle mode-1 resources and mode-2 resources shall be differentiated.
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