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[bookmark: _Toc37801436]Introduction

In this contribution we summarize the outcomes of the following email discussions on remaining issues in NR V2X QoS Management (agenda item 7.2.4.6):

[bookmark: _Hlk39131761][100b-e-NR-5G_V2X_NRSL-QoS-01] Email discussion/approval on how to meet CR limits – specify or leave it up to UE implementation? till 4/23 and if a TP is necessary, TP approval 4/28 (Nokia, Torsten)
This email discussion covers the following:
·  Issue 1.1: How to meet CR limits – specify or leave it up to UE implementation?

[100b-e-NR-5G_V2X_NRSL-QoS-02] Email discussion/approval on TX Parameter restriction based on speed” till 4/24 and if a TP is necessary, TP approval 4/29 (Nokia, Torsten)
This email discussion covers the following:
·  Issue 2.1: TX Power restriction based on speed?

Email discussion outcomes
100b-e-NR-5G_V2X_NRSL-QoS-01
One TP for TS 38.214 was endorsed:

	Reason for change:
	Complete specification for UE behaviour to meet CR limits for sidelink congestion control.

	
	

	Summary of change:
	It is up to UE implementation how to meet CR limits for sidelink congestion control, as agreed in email discussion [100b-e-NR-5G_V2X_NRSL-QoS-01].

	
	

	Consequences if not approved:
	UE behaviour to meet CR limits for sidelink congestion control will not be clear.

	
	

	Clauses affected:
	8.1.6



----------------------------------------------------begin text proposal for 38.214-----------------------------------------------

[bookmark: _Toc36645608]8.1.6	Sidelink congestion control in sidelink resource allocation mode 2
< Unchanged parts omitted >
 [ It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n. ]
 
----------------------------------------------------end text proposal for 38.214-------------------------------------------------




During the email discussion the following views were captured:

Q1: Regarding UE behaviour for meeting the CR limits, what is your preference among the following two alternatives:
Alt1: Leave it up to UE implementation (like in LTE V2X sidelink).
Alt2: Specify at least some details of the UE behaviour.
 
	Company
	Preference
	Comments

	Nokia, NSB
	Alt1
	We can’t see compelling arguments to change the LTE behaviour.

	vivo
	Alt1
	In our view, the LTE V2X approach can be reused. We don’t identify any critical issue.

	ZTE, Sanechips
	Alt1
	Reuse of LTE is sufficient. 

	LG Electronics
	Alt1
	No critical problem to leave it up to UE implementation as in LTE V2X

	 Intel
	Alt1 with comments
	In general, we prefer UE implementation based solution. At the same time, we believe selected aspects may still require some clarification in spec at later stage
1. Possible UE behaviors when TX UE drops sidelink transmission(s) due to congestion control need to be clarified 
1. Reserved but unused resources. RAN1 agreed that CR evaluation window may be partially allocated in future so that UE can take into account reserved resources for current TBS transmission. In this case, reserved in future but potentially unused resource is taken into account for CR measurement. However, reserved but unused resources in the past should not be considered for CR evaluation. We would like to check whether it is the common understanding

	 Samsung
	 Alt1
	 

	 ITRI
	 Alt1
	 We suggest to reuse LTE V2X approach. It is up to UE implementation.

	Futurewei
	Alt 1
	 

	Huawei/HiSilicon
	Alt1
	We think the LTE behavior, i.e., Alt1, can work well and thus can be reused.

	Ericsson
	Alt1
	We see no need of specifying this UE behavior.

	Apple
	Alt1
	We can leave it to UE implementation, as in LTE V2X.  

	InterDigital
	Alt 1
	 

	CATT
	Alt 1
	 

	OPPO
	Alt 1
	 




100b-e-NR-5G_V2X_NRSL-QoS-02
One agreement was reached: 
	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.




During the email discussion the following views were captured:

Q1: Shall TX power be one of the TX parameters which can be restricted based on UE speed? 
	Company
	Answer
	Comments

	Nokia, NSB
	No (mild preference)
	Reasons for no: Don’t see a motivation for it. Was not supported in LTE. While a literal reading of the agreement indicates that it is supported we don’t believe that this was the group’s intention when the agreement was made. Requires TP for 38.213.
Reasons for yes: Don’t see a real problem if the restriction is supported – parameter sl-MaxTxPower can be set to its max value to disable any restriction of TX power. If not supported then RAN2 may need to update 38.331.

	Intel
	No
	Fail to understand motivation. Looks very counter-intuitive. The higher speed the higher TX power should be expected to increase range. In this case, the restriction if any is applied should be on minimum TX power.

	vivo
	No
	It is a new feature that not supported in LTE, while actually there is no motivation to introduce this feature. Regarding the RRC impact, it seems that the changes is minor (only the field description of the ‘CBR’ condition).

	ZTE, Sanechips
	No
	Reason #1: RAN1 agreed in #98b that "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". In LTE, Tx power restriction based on UE speed is not supported. 
Reason #2: We don’t think there is an inevitable bounding relationship between the Tx power and absolute speed.

	 LG Electronic
	No 
	We can’t see the technical motivation to have this additional feature when compared to LTE V2X. 

	 Samsung
	 No
	 Our understanding is that this discussion is just to make clarification of the previous agreement of reusing LTE mechanism on congestion control. 

	 ITRI
	 No
	We agree Intel’s view. We can't find a reason to support Tx power restriction based on UE speed. Moreover, there is no Tx power restriction based on UE speed in LTE V2X.

	Ericsson
	No
	We do not see the need for it, and it was not supported in LTE V2X.

	Futurewei
	No
	We agree with Intel that this was an oversight in the WA and that the UE should follow the LTE behavior

	Huawei/HiSilicon
	Current agreement means “yes”.
	As previously explained by the FL and us, currently, the agreement means “Yes”.
The responses above do not seem to address how the agreement was reached and why it should be reverted. If that cannot be done, we would work on the basis of sticking to agreements.
 
So we think RAN1 has to tread carefully when seeming or trying to overlook or revert agreements, i.e., companies need to provide solid analysis about what’s wrong with the agreement, any technical problem?
 
If the speed is high, it is technically reasonable that the upper bound of Tx power can be increased to increase the success rate of transmission (similar as Intel). The basic idea is aligned with adjusting range of MCS, num. of sub-channels, etc, depending on speed. This is part of why we thought companies decided to make the agreement that currently exists.
 
Since LTE-V does not have this behavior, it may not be critical to have the behavior in NR-V. But that on its own does not seem to reach the threshold for reverting an agreement. Some further justification would be needed.  

	Apple
	No
	We do not see the needs of limiting Tx power based on UE speed. 

	Qualcomm
	No
	 

	InterDigital
	No
	Fail to find any reason to support Tx power restriction based on UE speed for NR V2X.

	CATT
	No
	 

	OPPO
	No
	 


 
 
Q2: If TX power can be restricted based on UE speed, in which resource allocation mode(s) does this apply?
 
	Company
	Answer
	Comments

	Huawei/HiSilicon
	
	If the answer to Q1 is “Yes”, we think the applicable modes for Tx power should be the same as other PSSCH/PSCCH TX parameters, since there is no strong difference.



[bookmark: _Toc37801437]Issues raised in contributions
Email thread budget: Up to 2

[bookmark: _Hlk37801722]Topic 1: Sidelink Congestion Control
Issue 1.1: How to meet CR limits – specify or leave it up to UE implementation?	
Issue 1.2: CR – treatment of resources reserved, but not used due to HARQ feedback and/or pre-emption
Issue 1.3: Semi-persistent resource reservation disabled by congestion control
Issue 1.4: CBR reporting in cross-RAT scenarios
Issue 1.5: CBR-based power control in mode 1
Topic 2: TX Parameter restriction based on speed
Issue 2.1: TX Power restriction based on speed?
Topic 3: QoS
Issue 3.1: QoS-based Resource Pool Segregation/Prioritization




[bookmark: _Toc37801438]Topic 1: Sidelink Congestion Control

[bookmark: _Toc37801439][bookmark: _Ref39131303]Issue 1.1: How to meet CR limits – specify or leave it up to UE implementation?
Background
One remaining open issue for the NR sidelink is whether UE behaviour on how to meet the upper bounds on CR needs to be specified. In LTE, this was up to UE implementation. TS 38.214 currently contains the following text:
[ It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n. ]

Views expressed in contributions
Up to UE implementation, like LTE: 4 [Huawei, HiSilicon], [vivo], [Nokia, NSB], [LGE].
Specify at least some aspects of behaviour: 1 [Intel]
Feature lead view
Needs to be discussed to finalize the specification.

[bookmark: _Toc37801440]Issue 1.2: CR – treatment of resources reserved, but not used due to HARQ feedback and/or pre-emption
Background
One remaining issue is how resources which have been reserved but have not been used or will not be used due to HARQ feedback and/or pre-emption should be counted in channel occupancy ratio (CR).
This aspect is not directly covered by the existing agreements that LTE CR is the baseline, since the LTE sidelink does not support HARQ feedback or pre-emption.
The current CR definition in TS 38.215 counts resources “used for … transmissions in slots [n-a, n-1] and granted in slots [n, n+b]”. Hence, for the past segment of the evaluation window, slots [n-a, n-1], resources which have been reserved but released or pre-empted are not counted, since they have not been used for transmission. For the future segment of the evaluation window, slots [n, n+b], the current definition counts all the resources reserved for retransmissions, even if the UE knows already based on HARQ feedback that they will not be used.
Views expressed in contributions 
Do not count unused resources in CR: [Nokia, NSB], [ZTE, Sanechips], [CATT], [Futurewei], [Apple]
Count unused resources in CR: [Huawei, HiSilicon]
For future segment, when sidelink HARQ feedback is enabled, UE assumes that the existing grant(s) can be released: [Samsung]
Feature lead view
Should be discussed to finalize the specification.

[bookmark: _Toc37801441]Issue 1.3: Semi-persistent resource reservation disabled by congestion control
Views expressed in contributions 
[InterDigital] propose that congestion control can disable semi-persistent resource reservation. This is opposed by [Futurewei], [CATT].
Feature lead view
Not critical.

[bookmark: _Toc37801442]Issue 1.4: CBR reporting in cross-RAT scenarios
Views expressed in contributions 
[OPPO] proposed support for reporting NR sidelink CBR to the eNB.
[ZTE, Sanechips] proposed support for reporting LTE sidelink CBR to the gNB.
Feature lead view
Can be discussed by RAN2.
[bookmark: _Toc37801443]Issue 1.5: CBR-based power control in mode 1
Background
For the LTE V2X sidelink, CBR-based power control was only applied in resource allocation mode 3. The current specification in TS 38.213 on the other hand applies CBR-based power control regardless of resource allocation mode. So far there has not been any explicit discussion on this deviation from LTE behaviour. Supporting CBR-based power control in resource allocation mode 1 provides an additional tool for congestion control; moreover, if its use is not desired, it can be disabled by setting maximumtransmitPower-SL to its maximum value for all values of PPPP.

Views expressed in contributions 
[Nokia, NSB] propose to make an explicit agreement that CBR-based power control is applied in both resource allocation modes.
Feature lead view
Not critical.

[bookmark: _Toc37801444]Topic 2: TX Parameter restriction based on speed
[bookmark: _Toc37801445][bookmark: _Ref39131348]Issue 2.1: TX Power restriction based on speed?
Background
We have agreed the following:
	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



The agreement states “the above parameters can be restricted by reusing the same mechanism as in LTE”, and “Upper bound of TX power (including zero TX power)” is clearly one of the parameters listed above that phrase. On the other hand, the LTE mechanism did not restrict TX power based on speed, as can be seen from an examination of the LTE specs and the relevant agreement reached during the LTE_SL_V2V work item:
	Agreement in RAN1 #85:
· Alt 1 + Adapt MCS, the number of RBs, and number of transmission subframes depending on the UE absolute speed and UE synchronization source (e.g. GNSS or eNB)
· Options for details of PSCCH
· Working assumption which will be automatically confirmed if no problem is identified during this week
· DMRS within a TTI for a transmission by a UE are not identical 
· No blind detection of DMRS is introduced
· Details FFS
· Working assumption: 2 consecutive PRB pairs in a subframe are used for each PSCCH if the number of SA bits is less than 64 including CRC. The exact size of SA is FFS including the CRC size and could be larger than 64 bits.
· Options for details of PSSCH
· Network configuration or preconfiguration can be used to associate the ranges of MCS, RB number for PSSCH, number of retransmission with the condition of the UE absolute speed. Different (pre)configuration and threshold is given for the different type (e.g., eNB, GNSS, UE) of the transmission synchronization reference.
· RAN1 will study the proper range of these parameters



Views expressed in contributions
7 contributions propose to explicitly confirm that the upper bound of sidelink TX power not be restricted based on UE absolute speed: [vivo], [OPPO], [Nokia, NSB], [ZTE, Sanechips], [Intel], [CATT], [Ericsson]
[OPPO] go one step further and propose that MCS be the only TX parameter that can be restricted based on absolute speed.
Feature lead view
Not critical: Current specification is aligned with the unanimous view that upper bound of sidelink TX power not be restricted based on UE absolute speed. Benefit of additional agreement would be just to remove an ambiguity in existing agreements.

[bookmark: _Toc37801446]Topic 3: QoS
[bookmark: _Toc37801447]Issue 3.1: QoS-based Resource Pool Segregation/Prioritization
Background
R12 ProSe sidelink supported resource segregation based on QoS by associating a priority list with each transmit resource pool (priority-based resource pool selection). No such mechanism was defined for the LTE V2X sidelink, the LTE V2X sidelink was designed to support transmission of all QoS levels in the same resource pool and it defined mechanisms to take QoS into account for procedures such as resource selection and congestion control. For the LTE V2X sidelink there is no AS mechanism to map a QoS level to specific resource pools. However, there is a higher layer configuration mechanism which allows mapping a service to specific carrier frequencies (TS 24.385); so, if e.g. a service has stringent QoS requirements then that higher layer mechanism allows mapping that service to one or more specific carriers.

Views expressed in contributions
In the current meeting, this topic was addressed in one contribution:
· [InterDigital]: A resource pool can be configured with an allowed QoS for the data that can be transmitted using that resource pool

Feature lead view
Resource pool selection is a RAN2 topic, this can be discussed by RAN2.

[bookmark: _Toc37801448]References
1. RP-200129, “Revised WID: 5G V2X with NR sidelink”
1. TR 37.885, Study on evaluation methodology of new Vehicle-to-Everything V2X use cases for LTE and NR
1. TR 38.885, Study on NR Vehicle-to-Everything (V2X)



[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.





[bookmark: _Toc37801455]Appendix: Contributions used as basis for the summary

	R1-2001556
	Remaining details of QoS management for NR sidelink
	Huawei, HiSilicon

	R1-2001666
	Remaining issues on QoS management for sidelink
	vivo

	R1-2001752
	Remaining open issues on QoS
	OPPO

	R1-2001809
	Remaining details of QoS management for sidelink
	Nokia, Nokia Shanghai Bell

	R1-2001890
	Discussion on QoS management for NR sidelink
	LG Electronics

	R1-2001899
	Remaining issues on QoS
	ZTE, Sanechips

	R1-2001997
	Remaining details of QoS and congestion control for NR V2X design
	Intel Corporation

	R1-2002044
	Remaining details of QoS for sidelink
	Futurewei

	R1-2002081
	Remaining issues on QoS management in NR V2X
	CATT

	R1-2002130
	On QoS Management for NR Sidelink
	Samsung

	R1-2002239
	QoS management for NR sidelink
	Ericsson

	R1-2002303
	Remaining Issues on Congestion control and QoS Management for NR-V2X
	InterDigital, Inc.

	
	
	



