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Introduction
[bookmark: _Ref129681832]One task RAN1 needs to focus on in RAN1#100 for 5G V2X is as follows [1]. 
	QoS
	F1
	Details on timing of CR evaluation, e.g., for each (re)transmission 



Agreements, etc. to date include:
	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



In this contribution, we discuss the remaining issues about NR sidelink congestion control.
Discussion
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK8]NR sidelink congestion control
As agreed before, 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].
The remaining issue that should be discussed is how often CR and CR_limit should be evaluated. The alternatives are as follows:
Alt1: CR is evaluated only for initial transmission
Alt2: CR is evaluated for each initial transmission and retransmission
The evaluation of CR represents the resources used and to be used by the UE in an evaluation time window. The CR evaluation result is used to be compared with corresponding CR_limit. The CR_limit value is a function of CBR and QoS of the transmission packet. In the following, two examples are used to show Alt2 is more accurate than Alt1.
An example of single TB transmission and reservation is shown in Figure 1, which assumes a TB is initially transmitted in slot n, and the reserved resource for retransmission is slot n+2 and n+5. Since there are many UEs in a cell and the channel usage is time-varying, it is possible that the CBR of slot n, n+2 and n+5 are different, causing the CR_limit of slot n, n+2 and n+5 to be different. If Alt2 is adopted, i.e., the UE evaluates CR at slot n, slot n+2 and slot n+5, then the result of comparing CR and CR_limit may be different and the UE may adjust Tx parameters accordingly. However, if Alt1 is adopted, then the UE just evaluates CR at slot n, and the CR_limit only depends on CBR of slot n. Then retransmission of TB1 at slot n+2 and n+5 may not be dropped even if the CR exceeds the actual CR_limit at slot n+2 and n+5. 

Figure 1 Illustration of single TB transmission and reservation
Another drawback of Alt1 is that the reserved resource of one TB will impact the resources reserved for another TB if multiple TBs are transmitted by the UE. An example is shown in Figure 2, which assumes TB1 is initially transmitted in slot n, and the reserved resource for retransmission is slot n+2 and n+5, and assumes TB2 is initially transmitted in slot n+1, and the reserved resource for retransmission is slot n+4. In this case, assume Alt1 is adopted, then CR will not be evaluated at slot n+2 for retransmission of TB1. But the actual CR of slot n+2 is different from the CR of slot n because of transmission of TB2 at slot n+1. Moreover, as we analyzed above, the CR_limit of slot n and slot n+2 may also be different. In a word, adopting Alt1 in this case is inaccurate.

Figure 2 Illustration of multi TB transmission and reservation
Based on the analysis above, compared with Alt1, Alt2 is more accurate. Therefore, Alt 2 is proposed which is also the same with LTE V2X.
[bookmark: OLE_LINK3]Proposal 1: CR is evaluated for each initial transmission and retransmission.
[bookmark: OLE_LINK16]We provide the Text Proposal for Section 5.1.26 of TS 38.215 [2] below:
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
5.1.26	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; 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 >= TBD, 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.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------
Another remaining issue is about the slot index of measurement window of CBR and CR, i.e., whether it’s physical slot index or logical slot index. For the dedicated carrier of sidelink, there is no difference between physical slot index and logical slot index. For the shared carrier of sidelink and Uu link, logical slot index may result in a much larger measurement window. Since the UE is moving and the channel is time-varying, a measurement result that is too far away may be outdated and thus inaccurate. Therefore, we propose to adopt physical slot index, which is also the same with LTE V2X.
Proposal 2: The slot index of CBR and CR are based on physical slot index.
We provide the Text Proposal for Section 5.1.26 and 5.1.27 of TS 38.215 [2] below:
------------------------------------------ Start of Text Proposal ----------------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
[bookmark: _Toc524695286][bookmark: _Toc29045127][bookmark: _Toc524695285][bookmark: _Toc29045128]5.1.26	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; 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 >= TBD, 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

5.1.27	Sidelink channel busy ratio (SL CBR)
	Definition
	SL Channel Busy Ratio (SL CBR) measured in slot n is defined as the portion of sub-channels in the resource pool whose SL RSSI measured by the UE exceed a (pre-)configured threshold sensed over a CBR measurement window [n-a, n-1], wherein a is equal to 100 or 100·2µ slots, according to higher layer parameter timeWindowSize-CBR.

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


NOTE:	The slot index is based on physical slot index.
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss NR sidelink congestion control. Based on above discussions, following proposals are given. 
[bookmark: OLE_LINK7]Proposal 1: CR is evaluated for each initial transmission and retransmission.
Proposal 2: The slot index of CBR and CR are based on physical slot index.
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