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1 Introduction
[bookmark: _Hlk61519723]Revised WID of NR sidelink evolution (RP-2201938) was agreed in RAN#97e [1]. The related WID objectives on Sidelink on unlicensed spectrum (SL-U) are summarized below.
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
· The study should focus on FR1 unlicensed bands (n46 and n96/n102) and is to be completed by RAN#98.
· 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 the last two RAN1 meetings [2][3], good progresses of SL-U have been made in channel access mechanism and physical channel design framework. The high-level principle for type 2A/2B/2C sidelink channel access procedures and contention window adjustment for unicast have been agreed. Therefore, RAN2 can start discussing upper layer aspects of SL-U.
In this contribution, we share our views on what RAN2 should do on SL-U in control plane, which includes:
· Overview of RAN2 work
· CAPC 
· Measurement 
Note that user plane aspects of SL-U (including SL LBT detection and recovery, autonomous retransmission in CG resource and SL-DRX) are discussed in our companion contribution [6].

2 Discussion 
2.1 Overview of RAN2 work
According to WID objective, NR-U should be reused as much as possible to SL-U. Therefore, it is necessary to review what RAN2 aspects were discussed in Rel-16 NR-U, which are list below:
· CAPC selection 
· LBT failure handling
· Configured grant 
· RRM 
· Paging  
· Cell (re)selection 
· RACH
· DRX 
Among them, we think RAN2 don't need to consider paging, RACH and cell (re)selection because they are supported only in Uu. RAN2 can discuss the remaining aspects for SL-U. Among them, CAPC and measurement are control plane aspects. Thus, we propose:
Proposal 1: The following control plane aspects of SL-U can be studied in RAN2:
· CAPC
· Measurement 
2.2 CAPC
To provide differentiated QoS for diverse applications in unlicensed spectrum and better co-existence with WiFi, LTE-U/NR-U includes 4 channel access priority classes (CAPCs). These classes use carrier sense multiple access with collision avoidance (CSMA/CA), and have different channel access parameters, such as arbitrary inter-frame space (AIFS), contention window (CW) size, and transmit opportunity (TXOP) payload duration. The LBT parameters of each CAPC in uplink of NR-U is list in Table.1 (from TS 37.213 [4]). 
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Table 1. LBT parameters of each CAPC in uplink of NR-U (from TS 37.213)
To map CAPC from different QoS of traffics, both LAA and NR-U introduced a mapping table from QoS (QCI or 5QI) to 4 Channel Access Priority Class (CAPC). The table of NR-U is list in table 2 from TS 38.300 [5].
	CAPC
	5QI

	1
	1, 3, 5, 65, 66, 67, 69, 70, 79, 80, 82, 83, 84, 85

	2
	2, 7, 71

	3
	4, 6, 8, 9, 72, 73, 74, 76

	4
	-

	NOTE:	lower CAPC value means higher priority
-


Table 2. Mapping between Channel Access Priority Classes and 5QI in NR-U from TS 38.300
The mechanism of CAPC mapping in NR-U is summarized below:
· gNB configures CAPC of one UL transmission in DCI or per logical channel based on: 
· Fixed rule for MAC-CE(s) and SRB
· Mapping table 2 based on 5QI of the mapped QoS flow(s) in the DRB
· When performing Type 1 LBT for the transmission of an uplink TB, the UE uses: 
· CAPC indicated in DCI, or 
· Select CAPC based on CAPC value configured in logical channels multiplexed in the TB with priority rules specified in TS 38.300, if DCI doesn't indicate CAPC (e.g. for CAPC of CG). 
Observation 1: In NR-U, CAPC table is used by gNB to configure CAPC in DCI and/or per logical channel, to determine LBT parameter used in uplink TB transmission.  
However, we think reusing NR-U CAPC framework to SL-U will cause below issues:
1) How to (pre)configure CAPC per logical channel of SL-DRB for Mode 2 UE in IDLE/INACTIVE state and OOC UE  
Different from Uu DRB only for CONNECTED UE, SL-DRB is also applied to Mode 2 UE in IDLE / INACTIVE state and Out of Coverage (OOC) based on SLRB framework specified in NR Rel-16 V2X. Specifically, static mapping from more than 1 PC5 QoS flows to SL-DRB can be configured in SIB (for IDLE / INACTIVE UE) and pre-configuration (for OOC UE). Then, if following CAPC framework of NR-U, CAPC needs to be configured per logical channel in SIB and pre-configuration in these cases. It may cause an overestimated CAPC is used in the logical channel. For example, assume QoS flow 1 (mapped to CAPC 1) and QoS flow 2 (mapped to CAPC 2) are configured to map to SL-DRB associated with logical channel 1 in SIB / pre-configuration. Then logical channel 1 should be set to use CAPC 1 based on NR-U framework. However, If only QoS flow 2 arrives at the TX SL UE, the CAPC value will be overestimated.     
Observation 2: If reusing CAPC framework of NR-U to SL-U, CAPC needs to be configured per logical channel in SIB and pre-configuration for mode 2 UE in IDLE / INACTIVE state or OOC. It may cause an overestimated CAPC is used if more than 1 PC5 QoS flows are configured to map to SL-DRB associated with logical channel.
2) How to avoid conflicting between CAPC and L1 priority in SCI which both serve resource grab. 
3-bit L1 priority is included in existing NR SCI to indicate priority in resource grab and reservation (e.g. mode 2 resource pre-exemption, multiple PSFCH feedback, etc.). As discussed, CAPC is also used to indicate priority in resource grab in unlicensed band. Thus, in SL-U, both CAPC and L1 priority in SCI serve for the same intention. Then, we think their consistence should be ensured for SL-U.    
Observation 3: In SL-U, both CAPC and L1 priority in SCI serve for the same intention of resource grabbing. Their consistence should be ensured for SL-U.
We don't think each company has a consensus on how to resolve these 2 issues. Thus, we propose RAN2 to discuss them.
Proposal 2: If reusing CAPC framework of NR-U to SL-U, RAN2 discuss how to resolve the following 2 issues:
1) Whether CAPC can be configured per logical channel as NR-U in pre-configuration and SIB, irrespective of actually mapped QoS flow(s) in the SL-DRB 
2) How to avoid conflicting between CAPC and L1 priority in SCI which both serve for resource grabbing
Meanwhile, we think RAN2 can consider another solution: introduce a mapping from L1 priority in SCI to CAPC. This solution can resolve the above 2 issues of NR-U framework. However, it will use a different framework. Meanwhile, RAN2 need to discuss whether the mapping is gNB configurable similar to NR-U CAPC framework, or it is fixed to ensure fair channel access with WiFi. We think it can be FFS. 
Observation 4: RAN2 need to discuss whether the mapping of CAPC is configurable or fixed, to ensure fair channel access with WiFi.    
Proposal 3: For the support of CAPC for SL-U, RAN2 discuss the following 2 alternatives:
· Alt-1: Introduce a new mapping table from PQI to CAPC, similar to Uu Table of mapping from 5QI to CAPC. FFS details of the table
· Alt-2 Introduce a mapping from L1 priority to CAPC. FFS whether the mapping is fixed or configurable
[bookmark: _Ref54102585][bookmark: _Ref54102582]2.5 Measurement
In Rel-16 NR-U, it specified measurement and reporting of RSSI and Channel Occupation (CO). They are used by gNB for scheduling in unlicensed band. For SL-U, as RSSI and CBR are already available in TX UE, we think it is not necessary to introduce new SL measurement and reporting to the peer UE. Thus, we propose that SL-U UE just reuses Rel-16 NR-U specified measurement and reporting configuration of RSSI and CO for SL-U measurement, i.e. no new SL measurement is required to be introduced. 
Proposal 4: Reuse Rel-16 NR-U specified measurement and reporting of RSSI and CO for SL-U UE. No need to introduce new SL measurements to report RSSI and CO to peer UE.

3 Conclusion
In this contribution, we discuss RAN2 control plane aspects of SL-U. Our observations are:
Observation 1: In NR-U, CAPC table is used by gNB to configure CAPC in DCI and/or per logical channel, to determine LBT parameter used in uplink TB transmission.  
Observation 2: If reusing CAPC framework of NR-U to SL-U, CAPC needs to be configured per logical channel in SIB and pre-configuration for mode 2 UE in IDLE / INACTIVE state or OOC. It may cause an overestimated CAPC is used if more than 1 PC5 QoS flows are configured to map to SL-DRB associated with logical channel.
Observation 3: In SL-U, both CAPC and L1 priority in SCI serve for the same intention of resource grabbing. Their consistence should be ensured for SL-U.
Observation 4: RAN2 need to discuss whether the mapping of CAPC is configurable or fixed, to ensure fair channel access with WiFi.    

Based on observations, our proposals are:
Proposal 1: The following control plane aspects of SL-U can be studied in RAN2:
· CAPC
· Measurement 
Proposal 2: If reusing CAPC framework of NR-U to SL-U, RAN2 discuss how to resolve the following 2 issues:
1) Whether CAPC can be configured per logical channel as NR-U in pre-configuration and SIB, irrespective of actually mapped QoS flow(s) in the SL-DRB 
2) How to avoid conflicting between CAPC and L1 priority in SCI which both serve for resource grabbing
Proposal 3: For the support of CAPC for SL-U, RAN2 discuss the following 2 alternatives:
· Alt-1: Introduce a new mapping table from PQI to CAPC, similar to Uu Table of mapping from 5QI to CAPC. FFS details of the table
· Alt-2 Introduce a mapping from L1 priority to CAPC. FFS whether the mapping is fixed or configurable
Proposal 4: Reuse Rel-16 NR-U specified measurement and reporting of RSSI and CO for SL-U UE. No need to introduce new SL measurements to report RSSI and CO to peer UE.
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