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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN1 reached agreements on HARQ feedback for groupcast as below [1]. This contribution discusses how to configure HARQ feedback for groupcast.
	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.


Discussion
HARQ feedback for groupcast can be enabled/disabled and the HARQ feedback mechanism: option 1 (NACK based) and option 2 (ACK/NACK both) are both supported in RAN1. We need to confirm the work mechanism of SL HARQ procedure at first. 
· Option 1 (NACK based): Tx-UE should retransmit TB when one or several NACKs is(are) received. In this option, it is possible for some UEs to keep muted when the MAC PDU is not parsed or not received, such as due to DTX.
· Option 2 (ACK/NACK both): Tx-UE should retransmit TB with any RV (maybe cannot be self-decoded) when all feedbacks in the group are received and any of them is NACK. If not all feedbacks for initial transmission are received, it is possible that the initial transmission is lost for some UEs. Then the Tx-UE should retransmit TB with RV0 (self-decoded).
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In option 2, because Tx_UE needs to collect all feedbacks, Tx-UE should identify other UEs in the same group and all UEs in the group should have same understanding on HARQ feedback configuration. Otherwise, Tx-UE cannot decide correct RV for retransmission.
In option 1, it is possible for some Rx-UEs to keep muted on the feedback occasion. However, if we allow UEs have different understanding on the status of HARQ feedback enabled/disabled, there is risk that Tx-UE cannot receive any HARQ feedback at all.
Therefore, for both option 1 and option 2, all UEs in the group should have the same understanding on the status of HARQ feedback enabled/disabled.
[bookmark: _Ref15658654]Proposal 1: UEs in a group should have the same understanding on the status of HARQ feedback enabled/disabled.

There are three issues should be considered in RAN2 on HARQ feedback configuration:
1) The criteria (granularity) to enable/disable HARQ feedback;
2) The procedure of HARQ feedback enabled/disabled；
3) Selection of the detailed HARQ feedback mechanism (option 1 or option 2).

Issue 1: The criteria (granularity) to enable/disable HARQ feedback
Generally speaking, HARQ feedback is enabled/ disabled according to reliability requirement. The possible criteria include PC5 channel quality based, QoS based, group based and resource pool based.
· PC5 channel quality based
As we discussed above, Tx-UE and Rx-UEs must have the same understanding on the status of HARQ feedback enabled/disabled. Tx-UE and Rx-UEs monitor channel quality separately, it is impossible to set accurate threshold to enable/disable HARQ feedback synchronously.
[bookmark: _Ref15658718]Observation 1: PC5 channel quality cannot be a criterion to enable/disable HARQ feedback for groupcast. 

· QoS based
QoS based HARQ feedback can be configured based on SLRB, source ID, destination ID, QoS parameters (such as 5QI), etc.
With any QoS criterion, Rx-UE cannot get QoS information belonging to the data in MAC PDU before parse the MAC PDU correctly. It is a contradiction. Obviously QoS criterion cannot work at all.
[bookmark: _Ref15658723]Observation 2: HARQ feedback aimed for specific QoS level is impossible because Rx-UE needs to parse a MAC PDU correctly before identify QoS information in the MAC PDU.

· Group based
In most cases, the traffic types and service characteristics are determined when a group is setup. HARQ feedback can be enabled for a group or for specific UE (as Tx-UE) in the group, such as platooning head.
Group based HARQ feedback configuration is easy to be configured and performed. It can be taken as a criterion for HARQ feedback enabled/disabled.
[bookmark: _Ref15658731]Observation 3: Group based HARQ feedback configuration is easy to be performed.

· Resource pool based
Resource pool is a coarse criterion but it can work well. For example, when some time-frequency resources are configured as HARQ feedback enabled for them, Tx-UE can transmit important data on the resoueces.
[bookmark: _Ref15658736]Observation 4: Resource pool is a coarse criterion but it can work well.

[bookmark: _Ref15658659]Proposal 2: HARQ feedback can be enabled/ disabled based on group and/or resource pool.

Issue 2: The procedure of HARQ feedback enabled/disabled
The possible nodes to enable/disable HARQ feedback include gNB, Tx-UE and Rx-UE. Considering the discussion on HARQ feedback enabled/disabled criteria above, gNB is a reasonable node to enable/disable HARQ feedback.
For resource pool granularity, gNB can configure specific transmission pool and receiving pool with HARQ feedback enabled via broadcast or dedicated RRC signaling. If the UEs in a group located in different gNBs, HARQ feedback configuration needs to be exchanged between gNBs.


Figure 1 HARQ feedback enabled/disabled with resource pool configuration
For group based HARQ feedback, UE assistant information is needed to inform gNB about the group information and/or the Tx-UE information (such as UE role). Then gNB can enable/disable HARQ feedback per group or specifying Tx-UE in the group for HARQ feedback enabled transmission.
Similarly, if the UEs in a group located in different gNBs, HARQ feedback configuration needs to be exchanged between gNBs.



Figure 2 Group based HARQ feedback enabled/disabled
[bookmark: _Ref15658829]
[bookmark: _Ref15658664]Proposal 3: HARQ feedback can be enabled/ disabled by gNB via broadcast or dedicated RRC signaling.
[bookmark: _Ref15658668]Proposal 4: For group based HARQ feedback enabled/disabled, UE assistant information containing group and/or Tx-UE information is needed.
[bookmark: _Ref15658672]Proposal 5: HARQ feedback configuration should be exchanged between gNBs if UEs in a group located in different gNBs.

With above procedure, Tx-UE in coverage and most of Rx-UEs can get HARQ feedback configuration. For OOC UE, HARQ feedback configuration (such as corresponding Tx/Rx resources) should be preconfigured.
However, when Tx-UE is in coverage and Rx-UE is out of coverage or vice versa, HARQ feedback configuration should be aligned between the UEs. Then a complement of gNB configuration is to indicate HARQ feedback enabled/ disabled in SCI from Tx-UE.
[bookmark: _Ref16704783]Proposal 6: HARQ feedback configuration for OOC UEs should be preconfigured.
[bookmark: _Ref16704788]Proposal 7: Tx-UE indicating HARQ feedback enabled/ disabled can be a complement to gNB configuration.

Issue 3: Selection of the detailed HARQ feedback mechanism (option 1 or option 2)
Although RAN1 supports both option 1 and option 2 for HARQ feedback when HARQ feedback is enabled, the two options cannot be used simultaneously because Rx-UEs cannot identify details of the transmission before parse both SCI and MAC PDU correctly. That is, at least for a period of time, only option 1 or option 2 can exist. Then option 1 or option 2 should be decided when HARQ feedback is enabled.
[bookmark: _Ref15658677][bookmark: _Ref16704791]Proposal 8: Option 1(NACK based) or option 2 (ACK/NACK both) should be decided when HARQ feedback is enabled.
Conclusion
This contribution discusses HARQ feedback configuration for groupcast and provides below proposals.
Proposal 1: UEs in a group should have the same understanding on the status of HARQ feedback enabled/disabled.
Proposal 2: HARQ feedback can be enabled/ disabled based on group and/or resource pool.
Proposal 3: HARQ feedback can be enabled/ disabled by gNB via broadcast or dedicated RRC signaling.
Proposal 4: For group based HARQ feedback enabled/disabled, UE assistant information containing group and/or Tx-UE information is needed.
Proposal 5: HARQ feedback configuration should be exchanged between gNBs if UEs in a group located in different gNBs.
Proposal 6: HARQ feedback configuration for OOC UEs should be preconfigured.
Proposal 7: Tx-UE indicating HARQ feedback enabled/ disabled can be a complement to gNB configuration.
Proposal 8: Option 1(NACK based) or option 2 (ACK/NACK both) should be decided when HARQ feedback is enabled.
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