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1	Introduction
RAN1 #98bis made the following agreements related to congestion control and QoS management for sidelink:
	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

[bookmark: _Hlk23658976]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 this contribution we address the remaining issues for congestion control and QoS management from RAN1 perspective.
2	Definition of CR and CBR
For LTE V2X, the following definitions applied:
	Agreements in RAN1 #88:
· CBR is measured and CR is evaluated for each (re)transmission
· For a (re)transmission in subframe n+4, the CR is evaluated in subframe n.
· For a (re)transmission in subframe n+4, the CBR measured in subfrme n is used. 
· CBR and CR are defined as follows (note that this supersedes the existing agreement on the CR definition):

	Definition
	Channel busy ratio (CBR) measured at subframe n is defined as follows:
For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 

For PSCCH in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two resource blocks.


NOTE:             The subframe index is based on physical subframe index.

	Definition
	Channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for its transmissions in subframes [n-a, n-1] and granted in subframes [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b]. 


NOTE 1:           a is a positive integer and b is 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000, a >= 500, and n+b should not exceed the last transmission opportunity of the grant for the current transmission. 
NOTE 2:           CR is evaluated for each (re)transmission.
NOTE 3:           In evaluating CR, the UE shall assume the transmission parameter used at subframe n is reused according to the existing grant(s) in subframes [n+1, n+b] without packet dropping.
NOTE 4:           The subframe index is based on physical subframe index.



The above definitions need to be modified to suit NR sidelink. Specifically:
· The above definitions use LTE subframe as the basic time unit. The appropriate unit in NR should be slot.
· 4 subframes (equivalently 4 ms) in n+4 was selected based on LTE UE processing capability. In NR this capability has improved. Hence, for NR sidelink we propose using 2 slots instead.
· The congestion control mechanisms in LTE are developed based on the assumption that the data traffic is periodic with certain periodicities, specifically the CAM and DEMN messages with the maximum periodicity of 1000 ms. In contrast, NR sidelink targets use cases with different types of data traffic, which can be highly non-periodic. Therefore, the time windows used in the definition of CR and CBR such as  [n-100, n-1],  [n-a, n+b] and the values of a and b need to be reconsidered for NR sidelink. In particular, for aperiodic traffic, the resource consumption in the past reveals little about the future consumption. In addition, a resource reserved by UE eventually may not be used by the UE at all. Hence in our view one should exclude future terms in CR definition.
[bookmark: _Toc21377024][bookmark: _Toc24151283]The nature of NR SL packet transmissions and NR UE capabilities requires at least the following changes to the CR and CBR definitions of LTE SL:
· [bookmark: _Toc21377025][bookmark: _Toc24151284]Slot is used as the basic time unit.
· [bookmark: _Toc21377026][bookmark: _Toc24151285]A duration of 2 slots is used to take into account UE processing delay.
· [bookmark: _Toc21377027][bookmark: _Toc24151286]Consider only resource use in the past in CR definition.
We summarize our proposal for definitions of CR and CBR for NR SL in the following table:
Table 1: Definitions of CR and CBR for NR SL
	· CBR is measured and CR is evaluated for each (re)transmission
· For a (re)transmission in slot n+2, the CR is evaluated in slot n.
· For a (re)transmission in slot n+2, the CBR measured in slot n is used. 

· CBR and CR are defined as follows:

	Definition
	Channel busy ratio (CBR) measured at slot n is defined as follows:
For PSSCH multiplexed with PSCCH in Option 3, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over slots [n-X, n-1]; 


NOTE:             The slot index is based on physical slot index.

	Definition
	Channel occupancy ratio (CR) evaluated at slot n is defined as the total number of sub-channels used for its transmissions in slot [n-X, n-1] divided by the total number of configured sub-channels in the transmission pool over [n-X, n-1]. 


NOTE 1:           X equals the number of slots in 1 second
NOTE 2:           CR is evaluated for each (re)transmission.
NOTE 3:           The slot index is based on physical slot index.



[bookmark: _Toc24151287][bookmark: _Toc21377040]Use definitions in Table 1 for CR and CBR in NR SL. 

3	Remaining issues with QoS management and congestion control
RAN1 has agreed that ranges / bounds of the transmission parameters and CRlimit are functions of QoS and CBR. RAN1 has also agreed that it is up to RAN2 on how to define the mapping between the priority indication in SCI and the corresponding QoS. Therefore, RAN1 can be clear on the role of the SCI priority as a proxy for QoS at physical layer and uses the SCI priority for congestion control.
[bookmark: _Toc24151288]Ranges / bounds of the radio-layer transmission parameters and CRlimit are functions of the priority level contained in the SCI and of the CBR.
As mentioned in the introduction section, besides congestion control, UE speed can restrict some radio-layer parameters. The open issues are whether the speed is absolute or relative speed and whether it is considered UE capability. Our view is that the absolute speed should be used, since it is not always possible to determine the relative speed with desirable accuracy. RAN1 has not agreed upon any mechanism to facilitate the estimate of relative speed either. It is better to take a conservative approach and use the absolute speed. 
[bookmark: _Toc24151289]Absolute speed is used to restrict radio-layer parameters.
Additionally, there are two working assumptions in RAN1 #98bis on the number of CBR ranges which can be specified for each priority value and the number of priority levels. In our view the working assumptions are reasonable since we do not see a need of having more than 16 ranges of CBR and 8 levels of SCI priority.
[bookmark: _Toc24151290]Confirm RAN1 #98bis’ working assumptions: 16 CBR ranges and 3 bits for SCI priority.

4	Conclusion
In the previous sections we made the following observations: 
[bookmark: _GoBack]Observation 1	The nature of NR SL packet transmissions and NR UE capabilities requires at least the following changes to the CR and CBR definitions of LTE SL:
	Slot is used as the basic time unit.
	A duration of 2 slots is used to take into account UE processing delay.
	Consider only resource use in the past in CR definition.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Use definitions in Table 1 for CR and CBR in NR SL.
Proposal 2	Ranges / bounds of the radio-layer transmission parameters and CRlimit are functions of the priority level contained in the SCI and of the CBR.
Proposal 3	Absolute speed is used to restrict radio-layer parameters.
Proposal 4	Confirm RAN1 #98bis’ working assumptions: 16 CBR ranges and 3 bits for SCI priority.
 

