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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The WI on sidelink evolution was updated for Rel-18 (RP-222806) [1]. In this WI, the objective on sidelink in unlicensed spectrum is specified as: 
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
· 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.
· Physical channel design framework: Required changes to NR sidelink physical channel structures and procedures to operate on unlicensed spectrum
· The existing NR sidelink and NR-U channel structure shall be reused as the baseline.
· No specific enhancements for existing NR SL feature
· Focus on FR1 unlicensed bands (n46 and n96/n102).
· Note: In sidelink unlicensed operation, the gNB does not perform Type 1 channel access to initiate and share a channel occupancy, neither Type 2 channel access to share an initiated channel occupancy, nor semi-static channel access procedures to access an unlicensed channel.
In this contribution, we discuss maintenance issues for sidelink transmission in unlicensed spectrum.  

[bookmark: _Ref101716712]Discussion
TS 37.213 [2] defines the Channel Occupancy (CO) as “transmission(s) on channel(s) by eNB/gNB/UE(s) after performing the corresponding channel access procedures in this clause”.
The same document further defines the SL transmission burst as “a set of SL transmissions from a UE without any gaps greater than 16μs. The SL transmissions from a UE separated by a gap of more than 16μs, are considered as separate SL transmission bursts. A UE can transmit SL transmission(s) after a gap within a SL transmission burst without sensing the corresponding channel(s) for availability”.
The Channel Occupancy Time (COT) is defined as “the total time for which eNB/gNB/UE and any eNB/gNB/UE(s) sharing the channel occupancy perform transmission(s) on a channel after an eNB/gNB/UE performs the corresponding channel access procedures described in this clause. For determining a Channel Occupancy Time, if a transmission gap is less than or equal to 25μs, the gap duration is counted in the channel occupancy time. A channel occupancy time can be shared for transmission between an eNB/gNB and the corresponding UE(s)”.
Clause 4.5.6.3	Multi-channel access procedures for SL transmissions of TS 37.213 ends with the following text:
[bookmark: _Hlk157608276]“After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH)”.
The text, however, fails to specify whether the channel occupancy is used for a subsequent single SL transmission burst or multiple bursts and what is the maximum time of the channel occupancy.
One of the following text alternatives may remediate the issue:
“After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH) in the set of RB sets in a single SL transmission burst limited in time by   as given in Table 4.5-1, where the value of  is determined using the channel access parameters”.

Proposal 1: Adopt the following TP 1:
	Text Proposal (TP1) for TS 37.213, Clause 4.5.6.3 

	“After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH) in the set of RB sets in one or more SL transmissions burst as specified in Clause 4.5.3 and limited in time by  as given in Table 4.5-1, where the value of  is determined using the channel access parameters”.




Clause 4.5.6.3	Multi-channel access procedures for SL transmissions of TS 37.213 has the following scope:
“The procedures described in this clause are applied for PSCCH/PSSCH/S-SSB transmission(s) and may be applied for PSFCH transmission.”
The channel access is further restricted as:
“the UE may not transmit on channel c_i∈C within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with or selects SL resources.”
However, this may contradict Clause 4.5.6.1 and Clause 4.5.6.2 where PSFCH transmission over multiple channels using Type A and Type B channel access is specified, and where the PSFCH transmission can take place over non-contiguous channels.
The contradiction arises since “the UE may transmit on channel  using Type 2A channel access procedure as described in clause 4.5.2.1”, which allows transmissions on the selective channels with successful LBT.
Proposal 2: Adopt the following TP 2: 
	Text Proposal (TP2) for TS 37.213 Clause 4.5.6.3

	“the UE may not transmit on channel c_i∈C within the bandwidth of a carrier, except for PSFCH and S-SSB transmissions, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with or selects SL resources.”





Conclusion
Proposal 1: Adopt the following TP 1:
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	“After a UE successfully performs a multi-channel access procedure for a set of RB sets, a channel occupancy is initiated for the set of RB sets and the UE can use the initiated channel occupancy for own subsequent transmissions (including any of S-SSB, PSFCH or PSCCH/PSSCH) in the set of RB sets in one or more SL transmissions burst as specified in Clause 4.5.3 and limited in time by  as given in Table 4.5-1, where the value of  is determined using the channel access parameters”.
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