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[bookmark: _Toc37801436]Introduction

In this contribution we summarize the outcome of the email discussions for the remaining issues in NR V2X QoS Management (agenda item 7.2.4.6); this includes the following email discussions:

· [101-e-NR-5G_V2X_NRSL-QoS-01] Email discussion/approval regarding  channel occupancy ratio - treatment of resources reserved, but not used due to HARQ feedback and/or pre-emption by 5/28, with potential TP by 6/3 – Torsten (Nokia)
· [101-e-NR-5G_V2X_NRSL-QoS-02] Email discussion/approval regarding the assumption on P_("MAX" ,CBR) when maximumtransmitPower-SL is not provided, by 5/28, with potential TP by 6/3 – Torsten (Nokia)

Details on the candidate issues can be found in Summary#1, R1-2004663.

[101-e-NR-5G_V2X_NRSL-QoS-01]
Outcome

Conclusion:
· Future granted resources which have been released due to HARQ feedback are not counted in the evaluation of CR

Agreements:
· Endorse the TP to clarify the meaning of “granted” in TS 38.215

[bookmark: _Hlk42248922][101-e-NR-5G_V2X_NRSL-QoS-02]
Outcome
Agreements:
· Take as a conclusion that no further discussion in RAN1 regarding whether TS 38.213 should state explicitly that CBR-based power control does not apply to a PSSCH transmission using resources allocated using mode 1
· The latest TP to 38.213 (Section 16.2.1) is endorsed. 

TPs
38.215 TP on “granted”
101-e-NR-5G_V2X_NRSL-QoS-01] endorsed the following TP:
	Reason for change:
	Clarify meaning of “granted” in the definition of channel occupancy ratio (CR)

	Summary of change:
	Add a note to explain that “granted” refers to the configured sidelink grant as defined in TS 38.321.

	Consequences if not approved:
	Potential lack of clarity about the meaning of “granted”.

	Clauses affected:
	[bookmark: _GoBack]5.1.26



----------------------------------------------------begin text proposal for 38.215-----------------------------------------------
[bookmark: _Toc524695286][bookmark: _Toc29045127][bookmark: _Toc29901468][bookmark: _Toc29901515][bookmark: _Toc35596396]5.1.26	Sidelink channel occupancy ratio (SL CR)
<<<unchanged text omitted>>>
NOTE 6:	A resource is considered granted if it is a member of a configured sidelink grant as defined in TS 38.321 [7].
----------------------------------------------------end text proposal for 38.215-----------------------------------------------

38.213 TP on 
[101-e-NR-5G_V2X_NRSL-QoS-02] endorsed the following TP:
	Reason for change:
	The value of  was set to 0 (dBm) if maximumtransmitPower-SL is not provided.

	Summary of change:
	Limit  does not apply if maximumtransmitPower-SL is not provided.

	Consequences if not approved:
	PSSCH transmission power will be limited to 0 dBm if maximumtransmitPower-SL is not provided.

	Clauses affected:
	16.2.1



----------------------------------------------------begin text proposal for 38.213-----------------------------------------------

[bookmark: _Toc29894878][bookmark: _Toc29899177][bookmark: _Toc29899595][bookmark: _Toc29917331][bookmark: _Toc36498206]16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as follows:
If maximumtransmitPower-SL is provided then
 [dBm]
else

 [dBm]

where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if maximumtransmitPower-SL is not provided,  

<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213-----------------------------------------------
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[bookmark: _Toc37801449]Background
[bookmark: _Toc37801450]WI Objectives
At RAN#83, a new work item “5G V2X with NR sidelink” (5G_V2X_NRSL) was approved ‎[1]. Two of the objectives are relevant for the present agenda item:

	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.
· …
· Congestion control [RAN1, RAN2]
4. Specify support for QoS management [RAN2, RAN3, RAN1]




[bookmark: _Toc37801451]Earlier Agreements
The following relevant agreements have been reached in previous meetings:
[bookmark: _Toc37801452]QoS
	Agreements:
From RAN1 perspective, at least the following QoS-related parameters relevant to physical layer studies are considered: 
· Priority 
· latency
· reliability




	Agreements:
RAN1 studies further how to use 
· priority, 
· latency,
· reliability,
· minimum required communication range (as defined by higher layers) if agreed to use
in the physical layer aspects of at least 
· resource allocation and 
· congestion control and 
· resolution of in-device coexistence issues and 
· power control




In the Sidelink resource allocation mode 2 agenda item, the following working assumption was reached:
	Working assumption:
· An indication of a priority of a sidelink transmission is carried by SCI payload
· This indication is used for sensing and resource (re)selection procedures
· This priority is not necessarily the higher layer priority




	Agreements:
· For the priority indication in 1st stage SCI: 
· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS
· Size is 3 bits (as a working assumption)





[bookmark: _Toc37801453]Sidelink Congestion Control

	Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)




	Agreements:
· Congestion control is supported at least for sidelink mode 2
· Note: details of congestion control can be covered in the work item phase, not in this SI.




	Conclusion:
· It is deemed beneficial to report Sidelink Congestion Metrics(s) to a gNB
· Consequently, it is recommended to specify the corresponding details in the WI phase




	Agreements:
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.




	Agreements:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.




	Agreements:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.




	Agreements:
· For PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. 
· PSFCH resources, if (pre)configured, are excluded from this CBR measurement.




	Agreements:
Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baselines 




	Agreements:
· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)
· Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
· Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.
· In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE
· For speed, further discussion on absolute vs. relative speed
· FFS other parameter(s) that can be restricted 
· FFS whether or not to tie the speed with a UE capability




	Agreements:
Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 
· Up to 16 (as a working assumption) CBR ranges are supported
· The working assumption will be automatically confirmed in RAN1#99 if no further input


	Agreements:
· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation





	Agreements:
A sidelink resource is busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.




	Agreements:
The CBR measurement time window size is 100 ms and 100 slots by (pre-)configuration.
CR window size is { 1000 ms, 1000 slots } by (pre)-configuration





	Agreement:
· The future segment of the CR evaluation window reuses the same behaviour as in the LTE V2X sidelink.
· FFS whether additional constraints on UE’s choice of values for a and b are needed


	Agreement: 
For the constraints on past/future window in CR evaluation:
1. n+b shall not exceed the last transmission opportunity of the grant for the current transmission 
2. b >= 0
3. b < (a+b+1)/2
 Notes:
· in the first bullet point above, LTE’s “should” has been replaced by “shall”




	Agreement:
· UE evaluates CR and applies CR_limit for every (re)transmission.




	Agreement: 
· The CBR processing time is given by UE capability according to the following table

	µ 
	Congestion process time 1 (slots)
	Congestion processing time 2 (slots)

	0
	2
	2

	1
	2
	4

	2
	4
	8

	3
	8
	16



· A UE shall only apply a single CBR/CR processing time capability in SL.
· CR processing time is the same as CBR processing time.




	Agreement:
· The slot index in the definition of CBR is the physical slot index.

[bookmark: _Hlk34325238]Agreement:
· The slot index in the definition of CR is the physical slot index.





[bookmark: _Toc37801454]TX Parameter Restrictions

	Agreements:
· Only TX parameter restriction based on absolute speed can be (pre)configured in Rel-16.




	Agreement:
· In addition to congestion control (in use or not in use), the following PSSCH/PSCCH TX parameters per resource pool can be restricted by reusing the same mechanism as in LTE: 
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions
Note: This reverts the agreement made in RAN1#98b, which included “Upper bound of TX power” in the set of TX parameters that can be restricted using this mechanism.






