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1. Introduction
This contribution is a revision of R1-1907367.

In RAN1 #94bis meeting, an agreement is reached for HARQ-ACK feedback for unicast/groupcast sidelink transmission.
	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
Agreements:

Sidelink control information (SCI) is defined.

SCI is transmitted in PSCCH.

SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.

NDI, if defined, is a part of SCI.

Sidelink feedback control information (SFCI) is defined.

SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.

FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.

FFS how to include other feedback information (if supported) in SFCI.

FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel

FFS in the context of Mode 1:

whether/how to convey information for SCI on downlink

whether/how to convey information of SFCI on uplink


In RAN1 #95 meeting, a new channel has been agreed to carry sidelink HARQ-ACK feedback.
	Agreements:

· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.




In [3], some options are summarized for determining time/frequency resource of PSFCH.

	· Proposal: Further study the following options regarding how to determine the resource of a PSFCH

· For time resource,

· Option 1-1: Time gap between PSSCH and the associated PSFCH is (pre)configured or fixed

· Option 1-2: Time gap between PSSCH and the associated PSFCH is signalled via SCI

· For frequency resource,

· Option 2-1: Frequency resource of PSFCH is determined by the resource used for the associated PSSCH

· Option 2-2: Frequency resource of PSFCH is signalled via SCI

Option 2-3: Frequency resource of PSFCH is selected by receiver of the associated PSSCH


In RAN1 #AH1901 meeting, some agreements related to PSFCH or sidelink HARQ-ACK feedback is in the following.

	Agreements:

· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 

· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)

· FFS for mode 1


In RAN1 #96 meeting, an agreement related to PSFCH carrying sidelink HARQ-ACK feedback 

	Agreements:

· At least for sidelink HARQ feedback, NR sidelink supports at least a PSFCH format which uses last symbol(s) available for sidelink in a slot.
Agreements:

· For the operation regarding PSSCH, a UE performs either transmission or reception in a slot on a carrier.

· NR sidelink supports for a UE:

· A case where all the symbols in a slot are available for sidelink.
· Another case where only a subset of consecutive symbols in a slot is available for sidelink

· Note: this case is not intended to be used for the ITS spectra, if there is no forward-compatibility issue. Finalize in the WI phase whether there is such an issue or not

· The subset is NOT dynamically indicated to the UE

· FFS the supported slot configuration(s)

· FFS whether/how to operate it in partial coverage scenarios


In this contribution, we discuss time/frequency resource determination for PSFCH, multiplexing between PSFCH and PSCCH/PSSCH, time resource for sidelink resource pool, and two-stage SCI.
2. Discussion
PSFCH

In LTE V2X/eV2X sidelink transmission, for public safety purpose, sidelink transmission is broadcast. However, more and more services and use cases are identified to support in NR V2X. Broadcast sidelink transmission could not guarantee more stringer reliability requirement. In RAN1 #94 meeting, it has been agreed that NR V2X supports unicast and groupcast sidelink transmission. In RAN1 #95 meeting, a dedicated channel (e.g., PSFCH) is designed to transmit HARQ-ACK feedback for sidelink data transmission. 
However, with introduction of the new feedback channel (e.g., PSFCH) for NR V2X, it’s necessary to discuss time/frequency resource of PSFCH and multiplexing relationship between PSFCH and PSCCH/PSSCH. In our view, NR short PUCCH structure could be the base line for PSFCH. That is, PSFCH could be in the last few OFDM symbols of a slot. PSCCH/PSSCH could be transmitted in the beginning of a slot. Hence, there could be two ways in the time domain to multiplex PSCCH/PSSCH and PSFCH in a slot. It could be illustrated in Fig. 1 and Fig.2.
· The first one way is PSCCH/PSSCH is non-overlapped with PSFCH in the time domain in the slot. 
· The second way is PSCCH/PSSCH could be overlapped with PSFCH in the time domain in the slot.
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Fig. 1 The first way for multiplexing PSCCH/PSSCH and PSFCH in the time domain in a slot
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Fig. 2 The second way for multiplexing PSCCH/PSSCH and PSFCH in the time domain in a slot
In our view, PSFCH is considered for unicast/groupcast sidelink transmission. The first way may induce impact on broadcast sidelink transmission which does not require PSFCH and reduce resource utilization efficiency for broadcast sidelink transmission. Furthermore, groupcast or unicast sidelink transmission which does not require PSFCH may have similar impact. The second way may lead to simultaneous sidelink transmission if the UE has occupied resource for attempting transmitting PSCCH/PSSCH. It may require higher UE capability and power splitting for supporting simultaneous transmission. If a UE does not support such capability, the UE may drop either one channel resulting unnecessary retransmission of sidelink transmission and increasing latency. In view of resource utilization efficiency, we slightly prefer the second way for multiplexing PSCCH/PSSCH and PSFCH and suggest RAN1 to study the impact on multiplexing between PSCCH/PSSCH and PSFCH when determining time domain resource for PSFCH.
Proposal 1: RAN1 study the impact on multiplexing between PSCCH/PSSCH and PSFCH when determining time domain resource for PSFCH.
Resource pool
In RAN1 #96 meeting, it has been agreed to support a case, where all the symbols in a slot are available for sidelink and an another case, where only a subset of consecutive symbols in a slot is available for sidelink. It’s beneficial for deploying NR V2X services on a shared carrier (e.g., NR Uu and SL). However, whether a sidelink resource pool comprises slots with different number of sidelink available symbols in a slot needs further studied. If a sidelink resource pool only comprises slots with same number of sidelink available symbols, it may incur some problems. First, there may be a need with more sidelink resource pools to support different number of sidelink available symbols in a slot. It may increase more signalling overhead and create a new dimension for resource division in a carrier. Second, this restriction for sidelink resource pool may induce latency. Consecutive slots in the sidelink resource pool with same number of consecutive available sidelink OFDM symbols may be occur far away in the shared carrier.  Hence, in our view, we prefer that a sidelink resource pool could comprise slots with different number of sidelink consecutive available symbols.
Proposal 2: For shared carrier, RAN1 supports a sidelink resource pool containing slots with different number OFDM symbols available for sidelink. 
Two-stage SCI
In RAN1 #96 meeting, it is proposed to support multiple SCI format sizes per a resource pool [6], since different supported functionalities for sidelink transmission may induce different SCI format sizes. For instance, sidelink broadcast transmission supports less functionalities than sidelink unicast/groupcast transmission. Moreover, if HARQ-ACK feedback is supported, some fields, such as HARQ process, source ID, NDI, RV, may be included in SCI; otherwise, SCI may not need to include them (4+8+1+2=15 bits). If MIMO scheme is supported, some fields, such as precoding information, number of layers, antenna ports, may be included in SCI; otherwise, SCI may not need to include them (0~6 bits). To support such variable functionalities, one fixed SCI format size may induce many padding bits, which reduce reliability and resource efficiency. 

Besides, in case that L1 destination ID is CRC scrambled in SCI, other UEs cannot acquire the SCI content. In mode 2, it means that other UEs performing sensing procedure cannot acquire information of reserved sidelink resources from SCI. It may induce resource collision as performing resource selection.

Based on above discussion, two-stage SCI may be considered. It means that scheduling information for a sidelink unicast/groupcast transmission is included separately into 1st-stage SCI and 2nd-stage SCI. The 1st-stage SCI can include resource reservation information of the PSSCH, such as PSSCH resource allocation, priority, periodicity and DMRS. Also, the 1st-stage SCI can be designed with fixed bit size and be transmitted with fixed resource, such as fixed resource location and fixed aggregation level, without CRC scrambling. Thus, every V2X UE can acquire resource reservation information from the 1st-stage SCI. The 2nd-stage SCI can be CRC scrambled via the target receiver UE ID. Also, the 2nd-stage SCI can include remaining scheduling information to address different scenarios and functionalities. Thus, the 2nd-stage SCI can be with flexible format size and be transmitted with flexible resource.
Proposal 3: NR V2X supports two-stage SCI for scheduling sidelink unicast/groupcast transmission.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: RAN1 study the impact on multiplexing between PSCCH/PSSCH and PSFCH when determining time domain resource for PSFCH. 
Proposal 2: For shared carrier, RAN1 supports a sidelink resource pool containing slots with different number OFDM symbols available for sidelink. 
Proposal 3: NR V2X supports two-stage SCI for scheduling sidelink unicast/groupcast transmission.
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