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1. [bookmark: _Toc120549591]Introduction
In RAN1 #96 meeting, the following agreements are made for NR V2X HARQ feedback:
Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.
To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later
Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
Agreements:
· [bookmark: _Hlk4426260](Pre-)configuration indicates the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2.
In this contribution, we will further discuss the remaining issues of HARQ feedback for NR V2X.
2. Sidelink HARQ feedback in mode 1
[bookmark: _Hlk4425023]In NR sidelink mode 1, the gNB schedules the initial transmission resources and it is agreed in RAN1 AdHoc 1901 that it is supported in mode 1 unicast, the in-coverage UE can send an indication to gNB to indicate the need for retransmission. This is more resource efficient as the retransmission resources and MCS can be appropriately determined. In last RAN1 meeting, it is further agreed that sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16. Therefore, only SR/BSR can be used to convey this indication. However, imagine the following scenario for sidelink transmissions: there exists a periodic traffic leading to the initial transmission scheduled semi-persistently, but when one of the periodically arrived packets errors, dynamic resource allocation for the retransmission is needed. If the current SR mechanism is applied, gNB would have no knowledge of how much resource the transmitter is applying for and whether the resource is used for initial transmission/retransmission as well as the corresponding HARQ process. Hence gNB would not know how to assign appropriate resources and MCS such that the advantages of gNB re-scheduling would be significantly decreased. If BSR is used to carry the indication to indicate the need for retransmission, the latency may be increased for that MAC decoding is needed for BSR. Therefore, it is supposed that some enhancements on SR should be done for indicating the need for sidelink retransmission with shorter latency and higher efficiency. Specifically, different SR configurations or sequences can be used to indicate whether initial transmissions or retransmissions, which receiver as well as which HARQ process the requested resource is used for.
Proposal 1: The SR enhancements should be applied for gNB assisted sidelink retransmission. Specifically, different SR configurations or sequences can be used to indicate:
· initial transmissions or retransmissions,
· receiver ID,
· HARQ process ID.
3. Security of sidelink HARQ feedback
It has been agreed in last RAN1 meeting that the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2 is (pre-)configured and the frequency resource of PSFCH is to be further discussed. However, if SCI is broadcast and can be monitored by any user within the communication range, illegal users can obtain the resource allocation information for PSSCH and hence may obtain the resource used for PSFCH. Then SFCI will be forged and further lead to false reception or unneeded retransmissions, which will impact security of V2X service. Therefore, the issue of forged SFCI needs to be considered. 
Proposal 2: The issue of forged SFCI needs to be considered for ensuring security.

For uplink/downlink transmissions, the DCI’s CRC or data is scrambled by UE specific RNTI related information and hence illegal users can not forge the corresponding transmission or HARQ-ACK. Similarly, the PSFCH can convey the Tx-Rx specific ID to cover sidelink HARQ feedback for ensuring security. It is worth noted that the Tx-Rx specific ID can only be known to the transmitter and receiver, therefore illegal users cannot obtain the Tx-Rx specific ID, and furthermore illegal users cannot forge the specific HARQ-ACK transmission. Where the Tx-Rx specific ID could be obtained by high layer or upper layer. Specifically, the following options can be considered to cover sidelink HARQ feedback:
· The Tx-Rx specific ID can be used to generate DMRS sequence for PSFCH;
· [bookmark: _Hlk4429008]If SFCI is encoded, the Tx-Rx specific ID can be used to scramble the SFCI’s CRC or SFCI’s data. Alternatively, the Tx-Rx specific ID and SFCI can be jointly encoded;
· [bookmark: _Hlk4429027]If SFCI in conveyed by sequence, the Tx-Rx specific ID can be used to determine the sequence related information, i.e. cyclic shift.
If the frequency resource of PSFCH is explicitly indicated by SCI, it is intuitively to scramble the PSFCH resource allocation field by the Tx-Rx specific ID. That is, the SCI will be divided into two parts: the first part which contains the PSSCH resource allocation field, the destination ID etc., and the second part including the PSFCH resource allocation field scrambled by the Tx-Rx specific ID. As a result, illegal users cannot obtain exact PSFCH resource, and furthermore illegal users cannot forge the specific HARQ-ACK transmission on exact PSFCH resource.
Proposal 3: Tx-Rx specific ID should be conveyed via PSFCH/SFCI, the following options can be further considered:
· Option 1: the Tx-Rx specific ID can be used to scramble the SFCI’s CRC or SFCI’s data;
· Option 2: the Tx-Rx specific ID and SFCI can be jointly encoded;
· Option 3: the Tx-Rx specific ID can be used to determine the SFCI’s sequence;
· Option 4: the Tx-Rx specific ID can be used to generate DMRS sequence for PSFCH.
Proposal 4: The SFCI resource allocation field in SCI can be scrambled by Tx-Rx specific ID.
4. Conclusions
In this contribution, the sidelink HARQ feedback is discussed, and the following proposals are made:
Proposal 1: The SR enhancements should be applied for gNB assisted sidelink retransmission. Specifically, different SR configurations or sequences can be used to indicate:
· initial transmissions or retransmissions,
· receiver ID,
· HARQ process ID.
Proposal 2: The issue of forged SFCI needs to be considered for ensuring security.
Proposal 3: Tx-Rx specific ID should be conveyed via PSFCH/SFCI, the following options can be further considered:
· Option 1: the Tx-Rx specific ID can be used to scramble the SFCI’s CRC or SFCI’s data;
· Option 2: the Tx-Rx specific ID and SFCI can be jointly encoded;
· Option 3: the Tx-Rx specific ID can be used to determine the SFCI’s sequence;
· Option 4: the Tx-Rx specific ID can be used to generate DMRS sequence for PSFCH.
Proposal 4: The SFCI resource allocation field in SCI can be scrambled by Tx-Rx specific ID.
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