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[bookmark: _Ref494215420]Introduction
In RAN#94e meeting, a new WID had been approved. And in RAN#95e meeting, this WID had been revised as the following:[1]
	4.1 Objective of SI or Core part WI or Testing part WI
To check in RAN#97 for objectives 1 and 3, taking into account the progress on objectives 2 and 4, aiming to have specification work for both objective 1 and 3.
......
1. Study and specify support of sidelink on unlicensed spectrum for both mode 1 and mode 2 where Uu operation for mode 1 is limited to licensed spectrum only [RAN1, RAN2, RAN4]
· Channel access mechanisms from NR-U shall be reused for sidelink unlicensed operation
· [bookmark: _Hlk89917081]Assess the applicability of sidelink resource reservation from Rel-16/Rel-17 to sidelink unlicensed operation within the boundaries of unlicensed channel access mechanism and operation
· No specific enhancements for Rel-17 resource allocation mechanisms
· If the existing NR-U channel access framework does not support the required SL-U functionality, WGs will make appropriate recommendations for RAN approval.
· [bookmark: _Hlk89917101]Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· [bookmark: _Hlk89917118]The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· [bookmark: _Hlk89917140]No specific enhancements for existing NR SL feature
· [bookmark: _Hlk89917215]The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
......



[bookmark: OLE_LINK10][bookmark: OLE_LINK2]In this contribution, we focus on the channel access mechanism for sidelink in unlicensed spectrum, including channel access procedures, COT sharing and multi-channel access.

Discussion
Channel access procedures
Multiple nodes (eNB/gNB/UE/WiFi AP) using different radio access technologies need to coexist on unlicensed spectrum. And the coordination of resource scheduling among these nodes is not possible. To share the unlicensed spectrum fairly with LAA/WiFi, new channel access mechanisms are introduced in NR-U to assist in resource scheduling. Two channel access procedures are defined in NR-U specification: dynamic channel access procedure and semi-static channel access procedure.
The key technology for the dynamic channel access procedure is listen-before-talk (LBT), in which the transmitter needs to evaluate the channel availability prior to transmission and uses random back-off time in case of conflict. Two types of dynamic channel access procedure are defined in the NR specification: Type 1 DL/UL channel access procedure and Type 2 DL/UL channel access procedure. The former is used to start DL or UL transmission at the beginning of the COT, while the later is used for COT sharing and DRS transmission. According to the duration of the transmission gap in the COT, Type 2 channel access procedures has three sub-types: 
· Type 2A, used when the transmission gap in the COT is 25us or greater (FBE), or for DRS transmission;
· Type 2B, used when the transmission gap in the COT is 16us;
· Type 2C, used when the transmission gap in the COT is up to 16us;
As analyzed above, in order to fairly co-exist with NR-U/LAA/WiFi system, channel access procedure should be introduced for the sidelink unlicensed access system. It is beneficial to use the channel access procedure defined in NR-U as a starting point for the study of channel access procedures in sidelink unlicensed access system. This is because it saves the workload of standardization. 
It had been agreed at RAN1#109-e meeting that Type 1 and Type 2 (2A/2B/2C) channel access procedures, transmission gap and LBT sensing idle time requirements specified in TS37.213 for NR-U are taken as baseline for NR sidelink operation in a shared channel. A typical application scenario for Type 1 channel access procedure is to initiate a sidelink transmission at the beginning of the COT. Similarly, for Type 2 (2A/2B/2C) channel access procedure, the typical application scenario is applied to sidelink transmission within the COT.
According to the European regulation (ETSI EN 301 893) [2], short control signaling can be used with the following limitations:
“Within an observation period of 50ms, the number of Short Control Signalling Transmissions by the equipment shall be equal to or less than 50; 
and the total duration of the equipment's Short Control Signalling Transmissions shall be less than 2 500 µs within said observation period.”
According to the limitation of short control signaling, only some relatively sparse signals/channels can use the short control signaling transmission mechanism. Considering the short transmission time of PSFCH, e.g., less than one slot, their use of short control signaling mechanism is expected to have little impact on the performance of other RATs.
In RAN1#111 meeting, RAN1 made the following agreement [3] to support Type 2A channel access procedure for S-SSB transmissions from a UE without a shared channel occupancy with a time duration and a duty cycle constraint. But the applicability of using the same channel access mechanism (Type 2A without a shared COT) for PSFCH transmission is left for further study.
	Agreement
· [bookmark: OLE_LINK105][bookmark: OLE_LINK104]Type 2A channel access procedure is applicable for S-SSB transmissions from a UE without a shared channel occupancy, when the following constraints are met:
· Time duration is at most 1ms per transmission 
· The duty cycle of the S-SSB transmissions is at most 1/20
· FFS: details of EDT
· FFS: whether/how to define observation period, including whether or not observation period would be captured in the specifications if defined
· FFS: Type 2A applicability for PSFCH without a shared channel occupancy and further limitations for combined transmissions of both S-SSB and PSFCH using Type 2A channel access procedure



In NR-U, the short control signaling mechanism is used for discovery burst transmission (SSB) from the gNB. However, in NR-U, the gNB still needs to perform a Type 2A channel access procedure to ensure that the channel is idle before the discovery bust transmission. It is understood to be particularly friendly to transmissions from other RATs coexisting in the same shared channel. In addition, in order to fairly co-exist with NR-U in the same shared channel, the short control signaling (i.e. PSFCH) should use the same transmission mechanism used in NR-U, i.e., perform Type 2A channel access procedure prior to PSFCH transmission.
Proposal 1: Type 2A channel access procedure is used for PSFCH transmission.

If proposal 1 is agreed, the following TP#1 should be adopted.
The TP#1 of clause 4.5.2 of TS 37.213
	=====Start of Draft TP=====
[bookmark: _Toc145512935]4.5.2	Type 2 SL channel access procedure
……
Type 2A SL channel access procedure as described in clause 4.5.2.1 is applicable to the following transmission(s) performed by a UE:
-	If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
-	If a UE intends to transmit only S-SSB or only PSFCH in transmission(s) where the time duration of S-SSB or PSFCH transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
……
=====End of Draft TP=====



Proposal 2: Adopt the following TP#1
	=====Start of Draft TP=====
4.5.2	Type 2 SL channel access procedure
……
Type 2A SL channel access procedure as described in clause 4.5.2.1 is applicable to the following transmission(s) performed by a UE:
-	If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
-	If a UE intends to transmit only S-SSB or only PSFCH in transmission(s) where the time duration of S-SSB or PSFCH transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
……
=====End of Draft TP=====



In RAN1#112 meeting, the following agreement was made [4]:
	Agreement
The CAPC level that should be used for S-SSB transmissions:
· Option 1: CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for S-SSB transmission

Agreement
The CAPC level that should be used for PSFCH transmission, CAPC value (p) should be set to 1 when UE performs Type 1 channel access procedure for PSFCH transmission



[bookmark: _Hlk26479819][bookmark: _Hlk26439537]According to this agreement, for using CAPC value 1 applies only to PSFCH or S-SSB transmissions.  It does not indicate that CAPC value 1 can be used when PSSCH/PSCCH and PSFCH/S-SSB are transmitted consecutively. However, in current specification, “including PSFCH or S-SSB transmission(s)” can be interpreted as possibly being multiplexed with other channels, which is inaccurate. Furthermore, in NR-U, a gNB may use any channel access priority class for performing type 1 DL channel access procedure to transmit transmission(s) including discovery burst(s). To follow the same principle, the following TP#2 is prepared.
The TP#2 of clause 4.5 of TS 37.213
	=====Start of Draft TP=====
[bookmark: _Toc145512933]4.5	Sidelink Channel access procedures
……
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including only PSFCH or only S-SSB transmission(s), the UE shall use the channel access priority class  in Table 4.5-1.
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including PSFCH or S-SSB transmission(s), the UE shall may use the any channel access priority class  in Table 4.5-1.
……
=====End of Draft TP=====



 Proposal 3: Adopt the following TP#2
	=====Start of Draft TP=====
4.5	Sidelink Channel access procedures
……
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including only PSFCH or only S-SSB transmission(s), the UE shall use the channel access priority class  in Table 4.5-1.
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including PSFCH or S-SSB transmission(s), the UE shall may use the any channel access priority class  in Table 4.5-1.
……
=====End of Draft TP=====




COT sharing
Regarding PSFCH transmission, when a UE needs to transmit multiple SL HARQ feedback in a PSFCH occasion, the SL HARQ feedback may be for different PSSCH transmissions from different UEs. In this case, some SL HARQ feedback may be within the same COT as the PSSCH transmitting UE, while some may be outside the COT. Therefore PSFCH transmitting UEs may need to perform different types of LBTs that have different sense lengths and may result in using different starting positions of CPEs to access the channel. In this sense, it is not fair for the PSFCH transmitting UE to self-block its own transmission. Therefore, a better approach is that when a responding UE is transmitting at least one PSFCH intended for the COT initiating UE, the responding UE is able to use the COT to send SL HARQ feedback to other UEs in the same PSFCH occasion.
In last meeting the following proposal was discussed but no consensus was achieved: [5]
	Proposal 5-2 (III): 
· When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
· FFS: details on the grant/indication to use a PSFCH occasion in a shared COT


 
Since more than one PSFCH occasion can be configured, and these PSFCH occasions can be dynamically indicated as available or unavailable by the UE initiating the COT during the COT. For example, if there is a slot with a PSFCH occasion on the COT and the COT initiator neither expects to receive a PSFCH nor has a PSFCH to transmit, then it can indicate the PSFCH occasion as unavailable. In other hand, if the COT initiator UE indicate a PSFCH occasion as available, then the responding UE can transmit the PSFCH to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator. Because more transmission ensures continuity of transmission on the COT.
Proposal 4: When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.

Multi-channel access
In RAN1#111 meeting, the following agreement was made [3]:
	Agreement
· For dynamic channel access mode with multi-channel case in SL-U, use NR-U DL (Type A or Type B) multi-channel access procedure as the baseline for multiple PSFCH transmissions on multiple channels, where each PSFCH transmission is confined within one LBT channel 
· FFS: the case for S-SSB if agreed to transmit S-SSB (or S-SSB can be (pre-)configured) in more than one RB set
· FFS: whether type A or type B or both will be supported for this case for PSFCH
· FFS: whether multiple PSFCH transmissions on multiple channels after performing the multi-channel access procedure is limited to contiguous RB sets



In NR-U, for the DL multi-channel access procedure, the gNB is required to perform LBT independently on each shared channel or RB set that the gNB intends to transmit. gNB transmits on the channel on which the channel access procedure succeeds. On the other hand, for the UL multi-channel access procedure, the UE needs to perform LBT on all shared channels or RB sets that it intends to transmit. The UE can transmit only if the channel access procedure is successful for all channels. Otherwise, the UE does not transmit on any channel.  
DL multi-channel access procedure can also be applied if S-SSB can be configured within each RB set and multiple S-SSBs are supported within multiple RB sets. 
Proposal 5: The NR-U DL multi-channel access procedure should be used as baseline for the transmission of S-SSB for multiple SSB transmissions on multiple channels.

Conclusion
[bookmark: OLE_LINK39][bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: OLE_LINK40][bookmark: OLE_LINK3][bookmark: OLE_LINK4]In this contribution, we focus on the channel access mechanism for sidelink in unlicensed spectrum, including channel access procedures, COT sharing and multi-channel access. Based on the discussion in section 2, we provide the following proposals:
Proposal 1: Type 2A channel access procedure is used for PSFCH transmission.
Proposal 2: Adopt the following TP#1
	=====Start of Draft TP=====
4.5.2	Type 2 SL channel access procedure
……
Type 2A SL channel access procedure as described in clause 4.5.2.1 is applicable to the following transmission(s) performed by a UE:
-	If a UE intends to transmit a SL transmission at least    after a SL transmission by another UE in a shared channel occupancy as described in clause 4.5.3, the UE uses Type 2A SL channel access procedures for the SL transmission.
-	If a UE intends to transmit only S-SSB or only PSFCH in transmission(s) where the time duration of S-SSB or PSFCH transmission(s) is at most  with a duty cycle of at most , the UE uses Type 2A SL channel access procedures for the SL transmission(s).
……
=====End of Draft TP=====



Proposal 3: Adopt the following TP#2
	=====Start of Draft TP=====
4.5	Sidelink Channel access procedures
……
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including only PSFCH or only S-SSB transmission(s), the UE shall use the channel access priority class  in Table 4.5-1.
When a UE applies Type 1 channel access procedures to transmit SL transmission(s) including PSFCH or S-SSB transmission(s), the UE shall may use the any channel access priority class  in Table 4.5-1.
……
=====End of Draft TP=====



Proposal 4: When receiving a grant/indication to use a PSFCH occasion in a shared COT, a responding UE’s PSFCH transmission(s) within RB set(s) corresponding to a shared COT can be transmitted to UEs other than the COT initiator without requiring that at least one of PSFCH transmissions is intended for the COT initiator.
Proposal 5: The NR-U DL multi-channel access procedure should be used as baseline for the transmission of S-SSB for multiple SSB transmissions on multiple channels.
[bookmark: _GoBack]
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