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Introduction
[bookmark: _Ref129681832]One objective of the V2X WI is to specify congestion control for NR to support advanced V2X services [1] . Agreements, etc. to date include:
	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

Conclusion: 
Selection of QoS model (QoS Flow or per-packet QoS) for the NR V2X sidelink is outside the scope of RAN1

Agreements:
· Introduce at least one congestion metric for NR sidelink
· FFS details – to be done in WI phase (if included)
· 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. 
· 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.




In this contribution, we discuss the remaining issues about NR sidelink congestion control.
Discussion
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]NR sidelink congestion control
NR sidelink CBR
LTE sidelink congestion metrics include channel busy ratio (CBR) and channel occupancy ratio (CR). The definition of CBR and CR are described in TS 36.214 [4]. For PSSCH, CBR measured in subframe n is defined as the portion of sub-channels whose S-RSSI (Sidelink Received Signal Strength Indicator) measurements exceed a (pre)configured threshold observed during subframes [n-100, n-1].
[bookmark: OLE_LINK15]For the definition of NR CBR over a resource pool, CBR measurement time window should be defined. LTE CBR measurement time window is 100 subframes, i.e. 100 ms. If the measurement time window is too small, the measurement result is not accurate. NR supports multiple numerologies. If a single time window is applied to both FR1 and FR2, it would be too large for FR2. For FR2, the length of a slot is much shorter then FR1, and the corresponding bandwidth is larger. So at least for FR1 and FR2, the time window should be different. To support more flexible CBR measurement, NR CBR measurement time window can be configurable. 
[bookmark: OLE_LINK6]
Proposal 1: NR CBR measurement time window length is configurable for FR1 and FR2.

[bookmark: OLE_LINK9]LTE S-RSSI is defined as the linear average of the total received power per SC-OFDM symbol observed by the UE only in the configured sub-channel in SC-OFDM symbols 1,2,…,6 of the first slot and SC-FDMA symbols 0,1,…,5 of the second slot of a subframe [4]. NR CBR should be based on S-RSSI. As agreed in previous meeting [3], one CBR measurement over a resource pool is defined for multiplexing option 3, and if PSFCH resources are configured, the CBR measurement should exclude the PSFCH resources. NR S-RSSI can be defined as the linear average of the total received power per symbol observed by UE only in the configured sub-channel in symbols of a slot excluding PSFCH symbols. To align with LTE, NR S-RSSI should be observed in symbols of a slot excluding AGC symbol and guard symbol.

Proposal 2: NR S-RSSI measurement is defined as the linear average of the total received power per symbol observed by UE only in the configured sub-channel(s), and symbols for PSFCH, AGC, and guard time are excluded.

NR sidelink CR
For LTE sidelink, channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for the UE’s transmission 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] (a>0, b>=0). The UE obtains the corresponding channel occupancy ratio limit value (CR_limit) from (pre-)configuration based on CBR measurements and adapts its TX parameters to meet CR_limit. For the same purpose, CR in NR sidelink congestion control should be supported. 
[bookmark: OLE_LINK8][bookmark: OLE_LINK4]For LTE sidelink, the resources can be reserved periodically. However, NR has a higher need to support both periodic and aperiodic traffic. For periodic traffic, the definition of CR in LTE sidelink can be reused since LTE sidelink only has periodic traffic. Then the CR measurement time window can be [n-a, n+b] for periodic traffic. For aperiodic traffic, it is difficult to use past samples to predict the probability of occurrence for dynamic scheduling traffic. In this case, the measurement time window can be [n-a, n-1]. However, to support both periodic and aperiodic traffic, the CR measurement time window should be [n-a, n+b]. [n-a, n-1] can be measured for periodic and aperiodic traffic and [n, n+b] can be measured for periodic traffic. In this way, the total resources used in the past and to be used can be measured.

[bookmark: OLE_LINK3]Proposal 3: CR based congestion control is supported, in a window of [n-a, n+b], a>0; b≥0, where the contribution from periodic traffic is considered in the whole window, and the contribution from aperiodic traffic is considered in [n-a, n-1].

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: NR CBR measurement time window length is configurable for FR1 and FR2.
Proposal 2: NR S-RSSI measurement is defined as the linear average of the total received power per symbol observed by UE only in the configured sub-channel(s), and symbols for PSFCH, AGC, and guard time are excluded.
Proposal 3: CR based congestion control is supported, in a window of [n-a, n+b], a>0; b≥0, where the contribution from periodic traffic is considered in the whole window, and the contribution from aperiodic traffic is considered in [n-a, n-1].
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