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1. Introduction
In RAN#83 meeting, the following objective was included in new WID on 5G V2X with NR sidelink [1]:
	


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



In RAN1#96bis meeting, the following agreements were made:
	


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



In RAN1#97 meeting, the following agreements were made:
	


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.



In RAN1#98 meeting, the following agreements were made:
	


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.



In RAN1#98bis meeting, the following agreements and working assumptions were made:
	


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:
· 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)
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.



In RAN1#99 meeting, the following agreements were made:
	


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



In the email discussion after RAN1#99 meeting, the following agreements were made:
	


Agreements in [99-NR-11]:
· Only TX parameter restriction based on absolute speed can be (pre)configured in Rel-16.

Agreements in [99-NR-12]:
· 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


In RAN1#100 E-meeting, the following agreements were made:
	

Agreement: 
· For the constraints on past/future window in CR evaluation:
· n+b shall not exceed the last transmission opportunity of the grant for the current transmission 
· b >= 0
· (b is in slots) 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.

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


In RAN1#100bis E-meeting, the following agreements were made:
	

The following TP is endorsed. 
----------------------------------------------------begin text proposal for 38.214---------------------------------
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------------------------------------

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.


In this contribution, we discuss the remaining aspect on congestion control/ QoS management for NR SL.

2. Discussion 
One remaining issue is how to treat/count the resources reserved but not used (e.g., due to HARQ feedback) in terms of CR evaluation. We think that since other UEs in the system can’t use these reserved resources, there should be a penalty in counting the CR value. By doing so, it is also possible to refrain the UEs from excessively reserving the retransmission resources. In summary, no special handling is needed for the resources reserved but not used in the CR valuation.
Proposal: No special handling is needed for the resources reserved but not used (e.g., due to HARQ feedback) in the CR valuation.

3. Conclusion
In this contribution, the remaining aspect on congestion control/QoS management for NR SL was discussed. The following proposal was made:
Proposal: No special handling is needed for the resources reserved but not used (e.g., due to HARQ feedback) in the CR valuation.
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