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Introduction

In this contribution we summarize issues in NR V2X QoS Management (agenda item 7.2.4.6).


Issues

1. Sidelink Congestion Control
1.1. Constraints on past/future window in CR evaluation
1.2. When CR_limit is applied
1.3. [bookmark: _GoBack][Prioritized] Congestion control processing time
1.4. Physical or logical slots for CBR and CR window
1.5. CR – in future window, leave out resources reserved, but then released due to HARQ feedback?
1.6. Semi-persistent resource reservation disabled by congestion control
2. TX Parameter restriction based on speed
2.1. TX Power restriction based on speed?


Topic 1: Sidelink Congestion Control

Issue 1.1: Constraints on past/future window in CR evaluation
We have reached the following agreement on Sidelink Channel Occupancy Ratio CR over the range of slots [n-a, n+b]:
	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




[bookmark: P_CR_Window]For the LTE V2X sidelink, the following constraint was imposed: a >= 500, ensuring that the past makes up at least half of the CR evaluation window. 


Issue 1.2: When CR_limit is applied

In RP-193198, a “Task list for 5G V2X in RAN1#100” was collected, which contains the following entry for the present agenda item:
	Category
	Remaining issue in RAN1
	RAN2 impact

	QoS
	F1
	Details on timing of CR evaluation, e.g., for each (re)transmission 
	No



We have agreed that “Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit”.
For LTE V2X sidelink congestion control, this evaluation is performed for every PSSCH transmission.


Issue 1.3: Congestion control processing time

In LTE sidelink congestion control, a processing time of 4 subframes (4 ms) is applied; that is, when the UE performs the evaluation of the bound on CR for a PSSCH transmission in subframe n, it uses CBR measured in subframe n-4 and CR evaluated in subframe n-4 (TS 36.213 clause 14.1.1.4B):
If a UE is configured with high layer parameter cr-Limit and transmits PSSCH in subframe n, the UE shall ensure the following limits for any priority value k;

	


where  is the CR evaluated in subframe n-4 for the PSSCH transmissions with "Priority" field in the SCI set to i, and  corresponds to the high layer parameter cr-Limit that is associated with the priority value k and the CBR range which includes the CBR measured in subframe n-4.

Technology has advanced, so several companies propose reducing the processing time.

Issue 1.4: Physical or logical slots for CBR and CR window
Both CBR and CR are defined over windows expressed in terms of slots in TS 38.215 V16.0.1. It needs to be agreed if these slots are “physical slots” or “logical slots” (skipping slots which cannot be included in resource pools for transmission of PSSCH/PSCCH, e.g. SLSS slots, downlink slots). In LTE, physical subframes are used (the definitions of both CBR and CR in TS 36.214 include the note “The subframe index is based on physical subframe index”). 
All contributions discussing this issue propose to use physical slots.

Issue 1.5: CR – in future window, leave out resources reserved, but then released due to HARQ feedback?

[Futurewei] and [Samsung] explicitly propose that resources which had been reserved for retransmission, but were then released due to HARQ feedback, shall not be counted in CR evaluation. 

Issue 1.6: Semi-persistent resource reservation disabled by congestion control
 [InterDigital] and [Intel] propose that congestion control can disable semi-persistent resource reservation.

Topic 2: TX Parameter restriction based on speed
Issue 2.1: TX Power restriction based on speed?
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:
1. 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)
0. Options for details of PSCCH
0. Working assumption which will be automatically confirmed if no problem is identified during this week
0. DMRS within a TTI for a transmission by a UE are not identical 
0. No blind detection of DMRS is introduced
0. Details FFS
0. 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.
0. Options for details of PSSCH
2. 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.
2. RAN1 will study the proper range of these parameters



[Intel] propose to explicitly confirm that upper bound of sidelink TX power is not dependent on UE absolute speed.
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Background
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]




Earlier Agreements
The following relevant agreements have been reached in previous meetings:
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)





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. 
· [bookmark: _Hlk8884555]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 




	[bookmark: _Hlk24959590]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





	[bookmark: _Hlk32630378]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





TX Parameter Restrictions

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




Appendix: Contributions used as basis for the summary

	R1-2000188
	Remaining details of QoS management for NR sidelink
	Huawei, HiSilicon

	R1-2000322
	Remaining issues on QoS management for sidelink
	vivo

	R1-2000388
	Remaining details of QoS management for sidelink
	Nokia, Nokia Shanghai Bell

	R1-2000404
	Remaining issues on NR sidelink congestion control
	ZTE, Sanechips

	R1-2000496
	Remaining open issues on channel occupancy ratio
	OPPO

	R1-2000525
	Remaining issues on congestion control in NR V2X
	CATT

	R1-2000570
	Remaining details of QoS for sidelink
	Futurewei

	R1-2000622
	On QoS Management for NR Sidelink
	Samsung

	R1-2000694
	Aspects of Sidelink Channel Occupancy Ratio Evaluation
	Continental Automotive GmbH, Fraunhofer HHI, Fraunhofer IIS

	R1-2000698
	Remaining issues on congestion control for sidelink QoS management
	ITRI

	R1-2000734
	Remaining details of QoS and congestion control for NR V2X design
	Intel Corporation

	R1-2000786
	Discussion on QoS management for NR sidelink
	LG Electronics

	R1-2000838
	Remaining Issues on Congestion Control and QoS Management for NR-V2X
	InterDigital, Inc.

	R1-2001013
	QoS management for NR sidelink
	Ericsson
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