

Page 3

3GPP TSG RAN WG2 Meeting #120      	                           R2-2211684
Toulouse, France, 14th – 18th Nov. 2022                             

Agenda item:	8.15.2
Source:	Apple
Title:	Further discussion on control plane aspects of SL-U
WID/SID:	NR_SL_enh2 – Release 18
Document for:	Discussion and Decision
1 Introduction
[bookmark: _Hlk61519723]Revised WID of NR sidelink evolution (RP-2201938) was agreed in RAN#97e [1]. And in RAN2#119b-e [2], below agreements on control plane aspects of SL-U were made:
Agreement on CAPC:
1: 	Working assumption: PQI is used to determine the CAPC mapping as in NR-U. FFS whether the same principle is also applied to the UE side.
2:	For SL-DRB the CAPC value is (pre)configurable per-DRB as in NR-U.
3:	For all SL-SRBs, CAPC value is fixed to the highest priority (i.e., lowest CAPC value).
4:	If PQI-based CAPC mapping is agreed, for all SL MAC CEs, CAPC value is fixed to the highest priority (i.e., lowest CAPC value).
5:	If PQI-based CAPC mapping is agreed, at least PDB can be used as the criterion to determine the CAPC mapping. FFS if any other additional criterions needed.
6:	As in NR-U, if SL CAPC is determined based on PQI, as a baseline, for non-standardized PQI, to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI. FFS if any specific work needed for RRC_INACTIVE/RRC_IDLE/OOC UEs.
7:	If PQI-based CAPC mapping is agreed, as in NR-U, to determine the CAPC of the SL TB when the CAPC is not indicated in the DCI:
	- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC is used; FFS whether this rule can be extended to the case when SL MAC CE(s) multiplexed with STCH.
	- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used;
	- FFS how to select SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
In this contribution, we continue to discuss control plane aspects of SL-U, including further discussion of CAPC selection and measurement. Note that user plane aspects of SL-U (including consistent LBT failure, retransmission in CG resource and SL-DRX) are discussed in our companion contribution [3].
2 Discussion 
2.1 CAPC
In RAN2#119b-e [2], PQI based mapping of NR-U was agreed as WA due to majority support. Meanwhile, some high level agreements on PQI based CAPC mapping for SL DRB were made:  
Agreement on CAPC:
1: 	Working assumption: PQI is used to determine the CAPC mapping as in NR-U. FFS whether the same principle is also applied to the UE side.
2:	For SL-DRB the CAPC value is (pre)configurable per-DRB as in NR-U.
5:	If PQI-based CAPC mapping is agreed, at least PDB can be used as the criterion to determine the CAPC mapping. FFS if any other additional criterions needed.
6:	As in NR-U, if SL CAPC is determined based on PQI, as a baseline, for non-standardized PQI, to use the CAPC of the standardized PQI which best matches the QoS characteristics of the non-standardized PQI. FFS if any specific work needed for RRC_INACTIVE/RRC_IDLE/OOC UEs.
We still have some concerns on the WA. In last RAN2 meeting, we raised below issues on reusing PQI based CAPC mapping: 
1) How to (pre)configure CAPC per logical channel of SL-DRB for Mode 2 UE in IDLE/INACTIVE state and OOC UE  
2) In case of non-standardized PQI NOT reported to NW, how to handle Mode 2 UE in IDLE/INACTIVE and OOC UE?
3) How to avoid conflict between CAPC and L1 priority in SCI which both serve resource grab. 
During online / offline discussion, we understand:
· For 1) and 2), the main divergence is whether the UE may apply the PQI based CAPC mapping table. It is also coupled with the FFS in Agreement 6.
In our understanding, the PQI based mapping table is only used by the Network side to configure CAPC for DRB in NR-U. However, some companies have different understanding that the PQI based mapping table is applicable to both the UE and the gNB in NR-U. We agree that the later understanding may resolve issue 1) and 2) in SL-U, and provide more flexibility to the UE. Thus, we can accept that the PQI base mapping is also applicable to UE if gNB configuration is not available.  
Observation 1: If PQI based CAPC mapping table is agreed to also applicable to the UE, it may resolve the issues of multiple QoS flow mapping and non-standardized PQI for IDLE/INACTIVE/OCC UE. And it can also provide more flexibility to the UE.
· For 3), the main divergence is how to avoid the possible conflict between L1 priority based procedures in PHY layer (e.g. resource selection and pre-emption) and CAPC. It is also coupled with the FFS in Agreement 5.
As we know, some procedures in PHY layer are based on L1 priority, e.g. resource selection and pre-emption. And L1 priority is configured based on default priority level of the traffic. Then, if only PDB is considered in PQI based CAPC mapping per above Agreement 6, it may cause some conflicts. For example, as illustrated in Table 1, PQI 93 in Prose PQI table of 23.304 [4] is with PDB=10ms and default priority level =6. Then, if only PDB is considered in the PQI based CAPC mapping table, PQI 93 will be mapped to highest CAPC priority. In this case, low L1 priority may be used according to its low default priority level of the QoS flow, and it may lead to this traffic being pre-empted. Such conflict should be avoided.
Observation 2: If only PDB is considered in PQI based CAPC mapping, it is possible that a PQI with high PDB requirement and low default priority is mapped to a high priority CAPC. Then, it may cause conflict with L1 priority based procedure in PHY layer (e.g. resource selection and pre-emption).
Based on above analysis, we think the WA of PQI based CAPC mapping can be confirmed if the two issues can be well addressed. Thus, we propose:
Proposal 1: The WA of PQI based CAPC mapping can be confirmed if the following two issue scenarios are well addressed:
1) How the UE determines CAPC value for a SL DRB if gNB (pre)configuration of CAPC for the DRB is not available (e.g. non-standardized PQI for IDLE/INACTIVE/OOC UE)
2) How to avoid the conflict between L1 priority based procedure in PHY layer (e.g. resource selection and pre-emption) and CAPC    
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	24
	GBR
(NOTE 1)
	1
	150 ms
	10-2
	N/A
	2000 ms
	Mission Critical user plane Push To Talk voice (e.g. MCPTT)

	25
	
	2
	200 ms
	10-2
	N/A
	2000 ms
	Non-Mission-Critical user plane Push To Talk voice

	26
	
	2
	200 ms
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	60
	Non-GBR
	1
	120 ms

	10-6
	N/A
	N/A
	Mission Critical delay sensitive signalling (e.g. MC-PTT signalling)

	61
	
	6
	400 ms

	10-6
	N/A
	N/A
	Mission Critical Data (e.g. example services are the same as 5QI 6/8/9 as specified in TS 23.501 [4])

	92
	Delay Critical GBR
(NOTE 1)
	5
	5ms

	10-4
	20000 bytes
	2000 ms
	Interactive service - consume VR content with high compression rate via tethered VR headset (See TS 22.261 [6])

	93
	
	6
	10ms

	10-4
	20000 bytes
	2000 ms
	interactive service - consume VR content with low compression rate via tethered VR headset;
Gaming or Interactive Data Exchanging (See TS 22.261 [6])

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.


       Table 1: Standardized PQI values for Prose defined in TS 23.304 to QoS characteristics mapping
For issue 1), we think the simplest way is to allow the PQI based mapping table is also applicable to the UE side if gNB configuration is not available. Specifically, when the gNB configuration is not available, the UE can determine the CAPC value of one SL DRB based on the mapping table, and it can also determine the CAPC value of the non-standardized PQI which best matches the QoS characteristics of one standardized PQI.
Proposal 2: If PQI based CAPC mapping is agreed, the specified mapping table is also applicable to the IDLE/INACTIVE/OOC UE if gNB (pre)configuration is not available.
Proposal 3: If PQI based CAPC mapping is agreed, the IDLE/INACTIVE/OOC UE can determine the CAPC value of the non-standardized PQI which best matches the QoS characteristics of one standardized PQI, if gNB (pre)configuration is not available.
For issue 2), we think the simplest way is to include default priority level of PQI as one criterion to determine PQI based CAPC mapping, to avoid the conflict with L1 priority based procedures. 
Proposal 4: To avoid the conflict between L1 priority based procedures (e.g. resource selection and pre-emption) and CAPC, default priority level of PQI is also used as one criterion to determine the CAPC mapping.
Finally, we have two FFSs on how to determine CAPC value of a SL TB if CAPC is not indicated in DCI:
7:	If PQI-based CAPC mapping is agreed, as in NR-U, to determine the CAPC of the SL TB when the CAPC is not indicated in the DCI:
	- If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC is used; FFS whether this rule can be extended to the case when SL MAC CE(s) multiplexed with STCH.
	- If SCCH SDU(s) are included in the SL TB, the highest priority SL CAPC is used;
	- FFS how to select SL CAPC when SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used otherwise.
We don't see strong argument to use different rules from NR-U. In our understanding, the NR-U rule (e.g. lowest CAPC value of all SL LCHs) was agreed with below considerations:
· Fair coexistence with WiFi
· The highest CAPC value leads to shortest contention window (CW) size, which is suitable for quick transmission of MAC-CE only or SRB only SL TB.
· The lowest CAPC value leads to the longest COT duration, which is suitable to accommodate more traffic payload when STCH is multiplexed in one SL TB.
Thus, we propose to reuse the same mechanism of NR-U if PQI based CAPC mapping is agreed.
Proposal 5: If PQI based CAPC mapping is agreed, the same NR-U mechanism is reused to determine the CAPC value for one SL TB including SL MAC CE(s) and/or STCH SDU(s):
· If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC is used
· Otherwise (i.e. only SCCH SDUs, or both SCCH SDUs and SL MAC CEs, are included), the lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used.
[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 6: 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 further discuss RAN2 control plane aspects of SL-U. Our observations are:
Observation 1: If PQI based CAPC mapping table is agreed to also applicable to the UE, it may resolve the issues of multiple QoS flow mapping and non-standardized PQI for IDLE/INACTIVE/OCC UE. And it can also provide more flexibility to the UE.
Observation 2: If only PDB is considered in PQI based CAPC mapping, it is possible that a PQI with high PDB requirement and low default priority is mapped to a high priority CAPC. Then, it may cause conflict with L1 priority based procedure in PHY layer (e.g. resource selection and pre-emption).

Based on observations, our proposals are:
Proposal 1: The WA of PQI based CAPC mapping can be confirmed if the following two issue scenarios are well addressed:
1) How the UE determines CAPC value for a SL DRB if gNB (pre)configuration of CAPC for the DRB is not available (e.g. non-standardized PQI for IDLE/INACTIVE/OOC UE)
2) How to avoid the conflict between L1 priority based procedure in PHY layer (e.g. resource selection and pre-emption) and CAPC    
Proposal 2: If PQI based CAPC mapping is agreed, the specified mapping table is also applicable to the IDLE/INACTIVE/OOC UE if gNB (pre)configuration is not available.
Proposal 3: If PQI based CAPC mapping is agreed, the IDLE/INACTIVE/OOC UE can determine the CAPC value of the non-standardized PQI which best matches the QoS characteristics of one standardized PQI, if gNB (pre)configuration is not available.
Proposal 4: To avoid the conflict between L1 priority based procedures (e.g. resource selection and pre-emption) and CAPC, default priority level of PQI is also used as one criterion to determine the CAPC mapping.
Proposal 5: If PQI based CAPC mapping is agreed, the same NR-U mechanism is reused to determine the CAPC value for one SL TB including SL MAC CE(s) and/or STCH SDU(s):
· If only SL MAC CE(s) are included in the SL TB, the highest priority SL CAPC is used
· Otherwise (i.e. only SCCH SDUs, or both SCCH SDUs and SL MAC CEs, are included), the lowest priority SL CAPC of the SL logical channel(s) with MAC SDU multiplexed in the SL TB is used.
Proposal 6: 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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