[bookmark: _Hlk92532984][bookmark: _Hlk92532973][bookmark: _Hlk92532926]3GPP TSG-RAN WG2 Meeting #119bis-e		R2-2209465
Online, October, 2022

[bookmark: _Hlk92532988][bookmark: _Hlk92533107]Agenda Item:	8.15.2
[bookmark: _Hlk92532994]Source:	vivo
Title:	On CAPC for SL-U 
Document for:	Discussion and Decision

[bookmark: _Hlk92533719]Introduction
[bookmark: _Hlk85390381][bookmark: _Hlk92533704]In NR-U, gNB/UE performs channel access procedures as described in [1], and may apply Listen-Before-Talk (LBT) before performing a transmission on a cell configured with shared spectrum channel access. When LBT is applied, the transmitter listens to/senses the channel to determine whether the channel is free or busy and performs transmission only if the channel is sensed free. To determine the LBT sensing parameters (e.g. CW, Tmcot. etc.), gNB/UE may first need to determine the channel access priority class (CAPC) value depending on the radio bearers and MAC CEs to be transmitted [2]. 
In this contribution, we investigate how to introduce CAPC definition for SL-U from RAN2 perspective, taking the related NR-U design as the baseline.

Discussion
[bookmark: _Hlk92538289]According to TS 37.213 [1], gNB/UE may transmit a transmission after first sensing the channel to be idle during the sensing slot durations of a defer duration  and after a counter  is zero in a step of the channel access procedure. The initial value of counter  is set to a random number uniformly distributed between 0 and . The value of  is restricted to , and it is adjusted according to the contention window adjustment procedures. After the equipment senses the channel to be idle, it may occupy a time duration in which transmission is performed, and the maximum time duration) is . The value of , , and  are based on a channel access priority class  associated with the transmission, which is determined by RAN1 with respect to other radio access technology or regional regulation. Specifically, there are two tables respectively capturing the CAPC and related parameters for DL channel access and UL channel access, as follows [1]:
	[For DL channel access]
Table 4.1.1-1: 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}




	[For UL channel access]
Table 4.2.1-1: Channel Access Priority Class (CAPC) for UL
	Channel Access Priority Class ()
	
	
	
	
	allowed  sizes

	1
	2
	3
	7
	2 ms
	{3,7}

	2
	2
	7
	15
	4 ms
	{7,15}

	3
	3
	15
	1023
	6 ms or 10 ms 
	{15,31,63,127,255,511,1023}

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

	NOTE 1:	For ,  if the higher layer parameter absenceOfAnyOtherTechnology-r14 or absenceOfAnyOtherTechnology-r16 is provided , otherwise, . 
NOTE 2:	When  it may be increased to  by inserting one or more gaps. The minimum duration of a gap shall be . The maximum duration before including any such gap shall be . 





Obviously, for SL-U there needs to be a table defining the channel access parameters associated with each CAPC value for SL, and this needs to be decided by RAN1, with all these channel access parameters used for L1 operations. 
Proposal 1 It is up to RAN1 on the channel access parameters (e.g. max/min contention window, COT related value, etc.) for each CAPC, i.e. the CAPC table for SL. 
According to [2], when determining CAPC for radio bearers and MAC CEs, the following rules are used for NR-U operation in FR1:
-	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.
Although in NR-U the CAPC value for SRB2 was determined as configurable, which may be with its own reason relevant to the nature of NAS message transmission, the CAPC configurability of SRB2 may introduce unnecessary performance degradation, e.g. extra latency of delivering NAS messages, if not fixed to the highest CAPC class as other SRBs. In NR sidelink transmission, we do not actually see big reasons on why to have to introduce differentiated handling among SL-SRB0/1/2/3/4, which from our perspective are all important PC5 control signaling and thus would be associated with the highest priority. As to the existing SL MAC CEs, we also prefer a simple design to use a fixed CAPC value to cover all of them, since there is no such necessity to make differentiation as in NR-U, with no such MAC CEs like padding BSR or recommended bit rate MAC CE supported in SL.  
As such, we propose that the CAPC value can be fixed to all the SL MAC CEs and SL SRBs, and the CAPCs of SL DRBs are configurable. Under this general principle, RAN2 can additionally discuss whether the highest priority is applied for all the SL MAC CEs and SL SRBs as in NR-U. If there is any SL MAC CE or SL SRB whose associated CAPC value cannot achieve convergence, RAN2 can postpone the discussion until seeing how RAN1 determines the CAPC table for SL, and then selects an appropriate CAPC value for such SL MAC CE and/or SL SRB accordingly based on the corresponding channel access parameters.
Proposal 2 As NR-U design, the CAPC value is fixed to SL MAC CEs and SL SRB0/1/2/3/4, and configurable to SL DRBs.
Proposal 3 RAN2 to decide whether to set the highest priority class (i.e. lowest CAPC value) for all the SL SRBs and all the SL MAC CEs. 
Proposal 4 [bookmark: _GoBack]If there is any SL-SRB/SL MAC CE whose CAPC value cannot be concluded right now, RAN2 to later decide its associated CAPC value (e.g. configurable or fixed to other potential value) after RAN1 concludes the specific channel access parameters per CAPC.
In NR-U, the CAPC value is configured for each DRB via dedicated signaling. For SL-U, the gNB can configure the CAPC value for a SL DRB by dedicated signaling as well for an RRC_CONNECTED UE. Also, the per SL-DRB CAPC value needs to be (pre)configured via SIB or pre-configuration.
Proposal 5 The CAPC is (pre)configured for each SL DRB configuration in dedicated signaling, SIB or pre-configuration. 
In TS 38.300 [2], the mapping between CAPC and 5QI is introduced as a guideline for the gNB to choose a proper CAPC for a DRB configuration. When choosing the CAPC of a DRB, the gNB takes into account the 5QIs of all the QoS flows multiplexed in that DRB while considering fairness between different traffic types and transmissions. The table below shows such mapping relation [2].
	Table 5.6.2-1: 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
-





For SL-U, a mapping table between CAPC and PQI can be specified as a guideline for gNB-/pre- configuration. However, we from RAN2 perspective may not be able to determine which specific PQIs mapped to each CAPC value without RAN1 first determining the CAPC table for SL-U, because how to define this mapping table eventually depends on which channel access parameters should be applied to satisfy the QoS requirements given by each PQI. Therefore, we suggest to introduce mapping between CAPC and PQI as NR-U, but defer the discussion on the specific mapping relationship after RAN1 concludes the per CAPC channel access parameters for NR SL.
Proposal 6 As in NR-U, a mapping table between CAPC and PQI can be specified at a stage-2 level as a guideline to gNB-configuration/pre-configuration. RAN2 to decide the specific mapping relationship after RAN1 concludes the specific channel access parameters per CAPC for SL. 
Proposal 7 As NR-U design, the CAPC value for each SL DRB configuration should be (pre)configured by taking into account the PQIs of all the PC5 QoS flows multiplexed in that SL DRB while considering fairness between different traffic types and transmissions.
Proposal 5/6/7 can be applied to the case of standardized PQI directly. As for non-standardized PQI, we may need to separately discuss the cases in which UE receives SL DRB configuration from dedicated signaling and from SIB/pre-configuration, respectively.
For an RRC_CONNECTED UE that receives SL DRB configuration from dedicated signaling, the gNB is able to know the PC5 QoS of its on-going sidelink traffic types for transmissions via its reporting in sidelink UE information. In NR-U, similar issue was addressed with a note captured in the Spec stating ‘A QoS flow corresponding to a non-standardized 5QI (i.e. operator specific 5QI) should use the CAPC of the standardized 5QI which best matches the QoS characteristics of the non-standardized 5QI.’ We assume such principle can also be reused in SL-U for the SL-DRB configurations via dedicated signaling.
Proposal 8 For the SL-DRB configuration via dedicated signaling, the gNB should reuse the same rule in NR-U to treat the CAPC value for the PC5 QoS flow with non-standardized PQI, i.e. a PC5 QoS flow corresponding to the non-Standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
However, for the SL DRB configurations provided by SIB/pre-configuration, it is impractical to assume that all the possible sidelink QoS flows corresponding to non-standardized PQIs must be covered by the SL-DRB configurations provided by the SIB or pre-configuration, as the non-standardized PQI itself is in nature decided by the UE’s implementation and are not guaranteed to be also considered at the NW side. If a UE is to perform a transmission for the PC5 QoS flow corresponding to a non-standardized PQI that cannot be mapped to any SL DRB configuration, the UE cannot determine the CAPC value for this QoS flow. As a SL specific case, how this case should be treated may need further RAN2 discussion.
Proposal 9 RAN2 to discuss how to treat the non-standardized PQI value that is not covered by the SL-DRB configurations in the SIB/pre-configuration.
In NR-U, when a UE is performing Type 1 LBT for the transmission of an uplink TB 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.
These rules for per TB transmission can be basically reused for SL-U. At the same time, these rules may be applied not only to the case where the DCI does not indicate the CAPC value for the related TB transmission for Mode-1, but should also be applied to each TB transmission for Mode-2:
Proposal 10 RAN2 to discuss whether the following rules for per TB transmission can be used for SL-U, in case CAPC is not indicated in the DCI for a Mode-1 UE and in case the UE is configured with Mode-2:
· If only MAC CE(s) are included in the TB, the highest priority CAPC of those SL MAC CE(s) is used; or 
· If SCCH SDU(s) are included in the TB, the highest priority CAPC of the SCCH(s) is used; or 
· The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used, otherwise. 

Conclusion
Based on the discussion, we have the following observation and proposals:
Proposal 1 It is up to RAN1 on the channel access parameters (e.g. max/min contention window, COT related value, etc.) for each CAPC, i.e. the CAPC table for SL. 
Proposal 2 As NR-U design, the CAPC value is fixed to SL MAC CEs and SL SRB0/1/2/3/4, and configurable to SL DRBs.
Proposal 3 RAN2 to decide whether to set the highest priority class (i.e. lowest CAPC value) for all the SL SRBs and all the SL MAC CEs.
Proposal 4 If there is any SL-SRB/SL MAC CE whose CAPC value cannot be concluded right now, RAN2 to later decide its associated CAPC value (e.g. configurable or fixed to other potential value) after RAN1 concludes the specific channel access parameters per CAPC.  
Proposal 5 The CAPC is (pre)configured for each SL DRB configuration in dedicated signaling, SIB or pre-configuration.
Proposal 6 As in NR-U, a mapping table between CAPC and PQI can be specified at a stage-2 level as a guideline to gNB-configuration/pre-configuration. RAN2 to decide the specific mapping relationship after RAN1 concludes the specific channel access parameters per CAPC for SL.  
Proposal 7 As NR-U design, the CAPC value for each SL DRB configuration should be (pre)configured by taking into account the PQIs of all the PC5 QoS flows multiplexed in that SL DRB while considering fairness between different traffic types and transmissions.
Proposal 8 For the SL-DRB configuration via dedicated signaling, the gNB should reuse the same rule in NR-U to treat the CAPC value for the PC5 QoS flow with non-standardized PQI, i.e. a PC5 QoS flow corresponding to the non-Standardized PQI should use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI.
Proposal 9 RAN2 to discuss how to treat the non-standardized PQI value that is not covered by the SL-DRB configurations in the SIB/pre-configuration.
Proposal 10 RAN2 to discuss whether the following rules for per TB transmission can be used for SL-U, in case CAPC is not indicated in the DCI for a Mode-1 UE and in case the UE is configured with Mode-2:
· [bookmark: _Hlk115201506]If only MAC CE(s) are included in the TB, the highest priority CAPC of those SL MAC CE(s) is used; or 
· If SCCH SDU(s) are included in the TB, the highest priority CAPC of the SCCH(s) is used; or 
· The lowest priority CAPC of the logical channel(s) with MAC SDU multiplexed in the TB is used, otherwise. 
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