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Introduction
In RAN1#99 meeting and email discussion after RAN1#99 meeting, the following agreements are archived for congestion control in NR V2X[1].
	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
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 this contribution, we will further discuss the remaining issues for congestion control, including:
· When to perform CRLimit operation?
· Whether additional constraints on the value of a and b
· CR evaluation for released reserved resource
Discussion
When to perform CR-limit operation?
In LTE V2X, the CBR/CR evaluation is performed before each PSSCH transmission, and the CR-limit operation is applied for each PSSCH transmission according to the evaluation results of CBR/CR. The detail mechanism in LTE V2X is illustrated as following:
	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. It is up to UE implementation how to meet the above limits, including dropping the transmissions in subframe n.


In Rel-16 NR V2X, it is preferable to reuse the above mechanism. Since the CBR measurement results can vary quickly in a short period, the variation of CBR will lead to a variation of CR-limit in a short period. If the CBR/CR/CR-limit evaluation is not performed before each PSSCH transmission, the CR-limit will not provide the desired control of V2X traffic. 
Proposal 1: CBR/CR/CR-limit evaluation is performed for each PSSCH transmission 
[bookmark: _GoBack]Another aspect is the processing delay of CBR/CR/CR-limit evaluation. The minimum time gap K=2 between PSSCH and PSFCH can be reused here. 
Proposal 2: The minimum time gap K=2 between PSSCH and PSFCH can be reused in CBR/CR evaluation processing delay.
Whether additional constraints on the value a and b
This issue has been well discussed in Email discussion after RAN1#99 meeting [99-NR-12], three scenarios were analyzed:
· Scenario 1: UE has only aperiodic traffic
According to the LTE specification, “n+b should not exceed the last transmission opportunity of the grant for the current transmission”. The current CR evaluation window in LTE specification can work well.
· Scenario 2: UE has only periodic traffic
This scenario is similar to that in LTE V2X. The CR evaluation window in LTE specification can also work well.
· Scenario 3: UE has mixed traffic, the problematic scenario was discussed in Email discussion
The CR evaluation for this scenario is illustrated in Figure 1. In order to simplify the evaluation, the periodic traffic is assumed to arrive periodically all the time, and aperiodic traffic is modeled with bust arrival with large variance. It can be observed the CR evaluation results with larger future segment will be smaller than the result with small future segment. It is due to the fact that more future transmission resources of aperiodic traffic are not counted into the CR evaluation with larger future segment. Whether the increase of the history segment or not will not impact the CR evaluation of periodic traffic.  Based on the above analysis, the CR evaluation window can be determined by UE implementation to decide whether bias on the CR evaluation will be set for aperiodic traffic transmission. 
Based on the above analysis, the CR evaluation window in LTE specification can be reused without additional constraints on the value of a and b. 
Proposal 3: No additional constraints on UE’s choice of values for a and b are needed



Figure 1: CR evaluation for mixed scenario
Conclusion
In this contribution, we discuss the remaining issues on congestion control in Rel-16 NR V2X. Particularly, we have following proposals:
Proposal 1: CBR/CR/CR-limit evaluation is performed for each PSSCH transmission.
Proposal 2: The minimum time gap K=2 between PSSCH and PSFCH can be reused in CBR/CR evaluation processing delay.
Proposal 3: No additional constraints on UE’s choice of values for a and b are needed
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--------------------------------------------------Start of TP to Section 8.1.5 of 38.214-------------------------------------
8.1.5	UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 0-1
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 0-1, and fields "Frequency resource assignment", "Time resource assignment" of the associated SCI format 1 as described below.

If a UE is configured with high layer parameter cr-Limit and transmits PSSCH in slot n, the UE shall ensure the following limits for any priority value k;

	


where  is the CR evaluated in slot n-2 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 slot n-2. It is up to UE implementation how to meet the above limits, including dropping the transmissions in slot n.

--------------------------------------------------End of TP to Section 8.1.5 of 38.214-------------------------------------

--------------------------------------------------Start of TP to Section 5.1.ee of 38.215-------------------------------------
5.1.ee	Sidelink channel occupancy ratio (SL CR)
	Definition
	Sidelink Channel Occupancy Ratio (SL CR) evaluated at slot n is defined as the total number of sub-channels used for its transmissions in slots [n-a, n-1] and granted in slots [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:	a is a positive integer and b is TBD 0 or a positive integer; a and b are determined by UE implementation with a+b+1 = 1000 or 1000·2µ slots, according to higher layer parameter timeWindowSize-CR, a >= TBD500 or 500·2µ slots, and n+b should not exceed the last transmission opportunity of the grant for the current transmission.
NOTE 2:	SL CR is evaluated for [each (re)transmission].
NOTE 3:	In evaluating SL CR, the UE shall assume the transmission parameter used at slot n is reused according to the existing grant(s) in slot [n+1, n+b] without packet dropping.
[NOTE 4:	The slot index is based on physical slot index.]
NOTE 5:	SL CR can be computed per priority level
--------------------------------------------------End of TP to Section 5.1.ee of 38.215-------------------------------------
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