
3GPP TSG-RAN WG2 Meeting #119bis electronic                                 R2-2209742                                          
Electronic, 10th – 19th Oct, 2022	
                                                     
Source:              CATT 
[bookmark: Title]Title:	             Consideration on CAPC for SL-U
[bookmark: Source]Agenda Item:	8.15.2         
[bookmark: DocumentFor]Document for:	Discussion and Decision

[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to [1], one of the objectives of the R18 NR sidelink evolution WID is to study the SL-U in order to increase the sidelink data rate, which is listed below:
	2. 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.
· 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, the details of CAPC on SL-U will be discussed.
Discussion
CAPC for NR-U
As in [2], if type 1 LBT is used for channel access, an eNB/gNB shall not transmit on a channel for a COT (Channel Occupancy Time) that exceeds  where the channel access procedures are performed based on a channel access priority class   associated with the eNB/gNB transmissions. Hence the maximum COT can be acquired with such LBT channel access type 1, and the specific values used in LBT channel access type 1 depends on the CAPC as in below Table-1.
Table-1 Channel Access Priority Class (CAPC)
	Channel Access Priority Class ()
	
	
	
	
	allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


As in [3], the CAPC of radio bearers and MAC CEs are either fixed or configurable for operation in FR1, the details are as below:
-	Fixed to the lowest priority for the padding BSR and recommended bit rate MAC CEs;
-	Fixed to the highest priority for SRB0, SRB1, SRB3 and other MAC CEs;
-	Configured by the gNB for SRB2 and DRB.
When choosing the CAPC of a DRB, as in below Table-2, the gNB takes the 5QIs of all the QoS flows multiplexed in that DRB into account while considering fairness between different traffic types and transmissions. 
When performing type 1 LBT for the transmission of an uplink TB (see TS 37.213, clause 4.2.1.1) and when the CAPC is not indicated in the DCI, the UE shall select the CAPC as follows:
-	If only MAC CE(s) are included in the TB, the highest priority CAPC of those MAC CE(s) is used; or
-	If CCCH SDU(s) are included in the TB, the highest priority CAPC is used; or
-	If DCCH SDU(s) are included in the TB, the highest priority CAPC of the DCCH(s) is used; or
-	The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used otherwise.
Table-2 Mapping between Channel Access Priority Classes and 5QI
	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
-


Based on the above introduction of  NR-U CAPC, the impacts of CAPC on RAN2 include the following two aspects:
· How to determine the CAPC for SRB, DRB and MAC CE;
· If CAPC is not indicated in DCI for uplink TB, how to determine the CAPC by UE.
Observation 1: Legacy CAPC for NR-U mainly impacts RAN2 on the following two aspects:
· How to determine the CAPC for SRB, DRB and MAC CE;
· How to select the CAPC for UL TB by UE, if CAPC is not indicated in DCI. 
CAPC for SL-U
For SL-U, CAPC can also be introduced. And its impacts on RAN2 are similar as NR-U.
1) CAPC for SL-SRBs, SL-DRBs and SL MAC CEs
The SL-SRB, SL-DRB and MAC CEs are as below:
· SL-SRB0/ SL-SRB1/ SL-SRB2/ SL-SRB3/ SL-SRB4 and SL-DRBs;
· Sidelink CSI Reporting MAC CE, Sidelink IUC Request MAC CE, Sidelink IUC Information MAC CE, Sidelink DRX Command MAC CE.
The SL-SRB(s) are used to establish and maintain the sidelink connection for SL communication or transmit the SL discovery message, and the above SL-MAC CEs are also important and with high priority to be transmitted. Hence, the similar CAPC determination rule of NR-U can be applied for SL-SRBs and SL MAC CEs, that is to fix them as the highest CAPC priority.
For the CAPC of SL-DRBs, if UE is in RRC Connected mode, the gNB could configure the CAPC in the logical channel configuration for a specific SL-DRB based on its QoS profile and the mapping table between QoS profile to CAPC. For UE in RRC Inactive or Idle mode and OOC(Out of Coverage) UE, the gNB could not configure the CAPC for a specific SL-DRB to UE, so UE needs to determine the CAPC of SL-DRB by itself. In this case, the SIB and pre-configuration can be used to give the mapping information between CAPC and SL QoS profile, then, the UE can determine the CAPC of a specific SL-DRB based on the mapping information. 
Proposal 1：For SL-U, the CAPC of SL-SRBs, SL MAC CEs and SL-DRB can be determined based on the following rule:
-	For SL-SRB0/ SL-SRB1/ SL-SRB2/ SL-SRB3/ SL-SRB4 and SL MAC CEs, fixed to the highest priority;
-	For SL-DRBs,	
· If UE is in RRC Connected mode, the CAPC is configured by gNB;
· If UE is in RRC Inactive or Idle mode, it can acquire the mapping between QoS profile and CAPC by SIB;
· If UE is OOC, it can acquire the mapping between QoS profile and CAPC by pre-configuration.
In NR-U, the mapping between QoS profile and CAPC is represented by the mapping btween 5QI and CAPC. Similarly, for SL-U, the mapping between QoS profile and CAPC can be represented by the mapping between PQI and CAPC.
Proposal 2：For SL-U, the mapping between PQI and CAPC can be defined in specification. 
2) How to select the CAPC for SL TB by TX UE  
In NR-U, for a UL TB, if CAPC is not indicated in the DCI, the UE shall select the CAPC of the UL TB based on the contents of the TB.  
For SL-U, there are two resource allocation modes:
· Mode 1
For resource allocation mode 1, SL transmission is scheduled by network. Similar to NR-U, if no CAPC is indicated in SCI, UE can determine the CAPC based on the contents of the TB.
· Mode 2
For resource allocation mode 2, sidelink resource is selected by UE itself. UE can determine the CAPC based on the contents of the TB.
If UE determines the CAPC based on the contents of the TB, the similar rule of NR-U can be reused, as follows:
-	If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or
-	If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or
-	The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
Proposal 3：For resource allocation mode 1, if CAPC is indicated by network, UE follows the indicated CAPC.
Proposal 4: For resource allocation mode 2 or resource allocation mode 1 but CAPC is not indicated by network, UE determines the CAPC based on the contents of the SL TB as follows:
-	If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or
-	If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or
[bookmark: _GoBack]-	The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
Conclusion
According to the analysis in section 2, it is proposed:
Observation 1: Legacy CAPC for NR-U mainly impacts RAN2 on the following two aspects:
· How to determine the CAPC for SRB, DRB and MAC CE;
· How to select the CAPC for UL TB by UE, if CAPC is not indicated in DCI. 
Proposal 1：For SL-U, the CAPC of SL-SRBs, SL MAC CEs and SL-DRB can be determined based on the following rule:
-	For SL-SRB0/ SL-SRB1/ SL-SRB2/ SL-SRB3/ SL-SRB4 and SL MAC CEs, fixed to the highest priority;
-	For SL-DRBs,	
· If UE is in RRC Connected mode, the CAPC is configured by gNB;
· If UE is in RRC Inactive or Idle mode, it can acquire the mapping between QoS profile and CAPC by SIB;
· If UE is OOC, it can acquire the mapping between QoS profile and CAPC by pre-configuration.
Proposal 2：For SL-U, the mapping between PQI and CAPC can be defined in specification. 
Proposal 3：For resource allocation mode 1, if CAPC is indicated by network, UE follows the indicated CAPC.
Proposal 4: For resource allocation mode 2 or resource allocation mode 1 but CAPC is not indicated by network, UE determines the CAPC based on the contents of the SL TB as follows:
-	If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC of those SL MAC CE(s) is used; or
-	If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used; or
-	The lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
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