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In order to support HARQ operation including HARQ feedback over sidelink, RAN2 made the following agreements in the last meeting [1]:
Agreements on SL HARQ: 
1: 	Like Tx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for transmission, and shared by all cast-types.
2:	Like Tx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared bys all unicast connections, groups and broadcast services. The maximum number of transmitting sidelink processes associated with each NR sidelink HARQ entity is pending on RAN1.
3:	Like Rx UE in LTE-V2X, only one NR sidelink HARQ entity maintained for each sidelink carrier for reception, and shared by all cast-types.
4:	Like Rx UE in LTE-V2X, the NR sidelink HARQ entity maintains a number of parallel sidelink processes, and shared by all unicast connections, groups and broadcast services. FFS for the maximum number of receiving sidelink processes associated with each NR sidelink HARQ entity.
5:	From a SCI, the Rx UE can select the HARQ process to handle the corresponding transmission from unoccupied HARQ process.
6:	For unicast/groupcast communication, each corresponding TB at the Tx UE should be associated with cast-type, Source ID, Destination ID and HARQ process id.
7:	For unicast/groupcast communication, the Tx UE’s MAC is able to receive the sidelink HARQ feedback indication (e.g. ACK or NACK) from SL PHY layer.
8:	For unicast/groupcast, the network shall configure the HARQ enable/disable to Tx-UE:
	- For RRC_CONNECTED UEs: the gNB configure via RRC message.
	- For RRC_Idle/RRC_Inactive UEs: the gNB configure via SIB.
	- For OOC UEs: via pre-configure.
9:	RAN2 to support SL HARQ feedback enable/disable configures in SLRB level:
	- For both mode1&mode2 UEs: SLRB level in RRC message.
	- For Idle/Inactive/OOC UEs: SLRB level in SIB/pre-configuration message.
In this contribution, we discuss the left issues as a consequence of recent RAN1 agreements and present our view.
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In the last meeting, one of the key agreements was on the configuration granularity of HARQ feedback operation, i.e. whether the HARQ feedback is enabled or disabled per packet or per SLRB/LCH. Specifically, as per the agreement, the network can configure HARQ feedback operation as enabled or disabled for a particular SLRB. Additionally, the SL LCP procedure takes into account the HARQ feedback ‘property’ of a given LCH when multiplexing different LCHs for the same destination, i.e. LCH with the same property (enabled/disabled) can be multiplexed in a given MAC PDU. On the other hand, from the discussions in RAN1, it seems like the decision of the UE to perform HARQ feedback indication to the TX UE within the group is done per TB. For groupcast option 1, the decision on whether to generate NACK feedback is done based on the communication range requirement and TX-RX distance. For option 2, the UE will perform ACK/NACK transmission based on specific PSFCH resources. In either case however, it is assumed that based on RAN2 agreement, the RX UE will not transmit any HARQ feedback for the MAC PDU if the constituting LCHs all correspond to HARQ feedback disabled, for both options 1 and 2.

1. Based on RAN1/RAN2 agreements, an RX UE shall not transmit HARQ ACK/NACK for a TB if the constituting SLRB(s)/LCH(s) is/are configured as HARQ feedback disabled.

The question now is that if the SLRB configuration between the peer UEs (for the case of unicast) or group members (for the case of groupcast) is conflicting with respect to the HARQ feedback enabled/disabled configuration. Specifically, if a given SLRB is configured differently at the TX and RX UE, there is a potential mismatch issue where the UEs have a different idea of whether HARQ feedback indication is expected to be sent or not. This situation is somewhat similar to the SL RLC AM mismatch issues which is currently being handled in the email discussion [2] and can happen for instance, when the UEs are under coverage of different gNBs which provide differing configurations or one (or both) UE(s) are out of coverage and the pre-configuration differs. To analyse in some more detail, the following scenarios can be visualized:
	TX/RX UE configurations
	Consequences

	TX and RX UE both have HARQ feedback enabled for a given SLRB
	TX UE expects a HARQ feedback indication from RX UE; RX UE sends feedback indication depending on groupcast options

	Neither the TX nor the RX UE have HARQ feedback enabled for a given SLRB
	TX UE does not expect HARQ feedback indication; RX UE does not send any ACK/NACK regardless of mode or option (in case of groupcast)

	TX UE but not RX UE has HARQ feedback enabled for a given SLRB
	TX UE expects HARQ feedback indication, but RX UE never sends it. In this case, TX UE treats this as an implicit NACK and keeps sending HARQ retransmissions until the maximum number allowed. 

	RX UE but not TX UE has HARQ feedback enabled for a given SLRB
	RX UE sends HARQ feedback on configured PSFCH resources, but TX UE never monitors them



Therefore, there seems to be some ambiguity in case of such configuration mismatch which could lead to the TX UE needlessly retransmitting TBs even if RX UE has already received it. So, we propose to discuss in RAN2 on how to resolve this issue. If needed, a generalized solution from the discussion on RLC AM mismatch can be considered [2], i.e. the peer UE forwards some SLRB configuration it receives from the other UE to the gNB to avoid this mismatch (however this only works for CONNECTED mode)

RAN2 is proposed to discuss how to resolve the SL HARQ enable/disabled configuration mismatch issue between TX and RX UE (for both unicast and groupcast). 
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Based on the discussion in section 2, we make the following observations and proposals:

1. Based on RAN1/RAN2 agreements, an RX UE shall not transmit HARQ ACK/NACK for a TB if the constituting SLRB(s)/LCH(s) is/are configured as HARQ feedback disabled
1. RAN2 is proposed to discuss how to resolve the SL HARQ enable/disabled configuration mismatch issue between TX and RX UE (for both unicast and groupcast). 
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