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Introduction
In last RAN4 meeting, the RRM impacts for NR V2X were discussed and it has been agreed in [1] that RAN4 shall study UE autonomous resource reselection measurements and congestion control measurements. In this contribution, we provide our discussion on the associated measurement requirements for both UE autonomous resource reselection and congestion control in NR V2X.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Measurements for Autonomous Resource Reselection
According to the agreements in RAN1, the UE autonomous resource reselection procedure for NR V2X includes two steps. In Step 1, UE decides whether a resource is considered as a candidate resource based on the associated L1 SL-RSRP measurement results for this resource. A resource is excluded if the associated L1 SL-RSRP measurement within the sensing window is higher than the indicated threshold.
UE performs L1 SL-RSRP measurements based on PSSCH DMRS of a resource when the corresponding SCI is decoded. 
In last RAN4 meeting, the L1 SL-RSRP measurement requirements relies on the measurement period and the side condition.
The L1 SL-RSRP for a PSSCH resource is measured on the associated DMRS signals which cannot be expected to be periodic transmitted. So, layer 1 filtering for multiple samples is not suitable for L1 SL-RSRP measurements. Then, it is suggested to define L1 SL-RSRP measurement requirements based on single-shot measurement.
Proposal 1: The requirements on single-shot L1 SL-RSRP measurement need to be defined for NR V2X UE autonomous resource reselection.
UE can only perform L1 SL-RSRP measurement on a resource for which the corresponding PSCCH is decoded. So, the side condition for L1 SL-RSRP measurement accuracy requirements depend on PSCCH decoding performance. If the side condition was defined as a low SINR level at which the PSCCH cannot be reliably received, then there may exist protocol conformance testing problem. Hence, we suggest that the L1 SL-RSRP measurement accuracy requirements shall be defined under the conditions when the PSCCH can be reliably decoded, e.g. corresponding to 1% block error rate of PSCCH transmission. 
Proposal 2: The side condition of L1 SL-RSRP measurement requirements can be defined as the level where UE could reliably decode an SCI (e.g. PSCCH BLER ≤ 1%).
The L1 SL-RSRP measurement performance is impacted by the bandwidth of PSSCH resource. A sub-channel is defined as the minimum granularity for PSSCH resource selection. Currently, RAN1 achieved the following agreements on the definition of sub-channel.
	Agreements:
· Support {10, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.
· FFS other values (e.g., 4, 5, 6, etc.)
· One value of the above set is (pre)configured for the sub-channel size for the resource pool.
· Size of PSCCH: X
· X  N, where N is the number of PRBs of the subchannel
· X is (pre)-configurable with values FFS, X



RAN1 defines multiple sub-channel sizes for the resource pool.  RAN4 could evaluate the L1 SL-RSRP measurement accuracy based on the minimum sub-channel size considering the worst case. 
Proposal 3: It is suggested to evaluate the L1 SL-RSRP accuracy performance with the minimum sub-channel bandwidth which depends on RAN1’ inputs.
In RAN1, how to select a resource for PSSCH transmission from multiple candidate resources in Step 2 is still under discussion. For LTE V2X, the measurement results of S-RSSI on each candidate resource are used for autonomous resource reselection in Step 2. However, in RAN1, there is no decision on which measurement quantity will be used as the metric in Step 2.
Proposal 4: For NR UE autonomous resource reselection, whether to define other measurement requirements needs RAN1’s further inputs.
[bookmark: OLE_LINK38]Measurements for Congestion Control
[bookmark: OLE_LINK43]In RAN1, it has agreed that NR CBR will be supported as congestion metric for NR sidelink congestion control, which could restrict the values of PSSCH/PSCCH TX parameters per resource pool. In RAN1#98bis meeting, the following agreements have been achieved on NR congestion control.
	Agreements:
Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baselines 

Agreement:
· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation

Agreement:
· 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.


The CBR is measured based on the SL-RSSI measurement results of sub-channels and defined as the portion of sub-channels whose SL-RSSI exceed a (pre-)configured threshold observed per resource pool. 
The CBR measurement mechanism for NR V2X congestion control is as same as that for LTE V2X congestion control, then UE shall perform SL-RSSI measurement over each sub-channels for a resource pool. The methodology of defining CBR measurement requirements in LTE V2X can be reused for defining CBR measurement requirements in V2X. The single-shot SL-RSSI measurement requirements need to be defined for NR CBR measurements.
Proposal 5: For NR congestion control, the CBR measurement requirements shall be defined based on single-shot SL-RSSI measurements.
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]The SL-RSSI is a measurement of total power over a sub-channel. If resource elements for a sub-channel are sufficient then the estimated SL-RSSI will be close to the ideal SL-RSSI. Thus one possible source of baseband uncertainty is due to lack of resource elements. This makes the estimated SL-RSSI is slightly differing from the ideal SL-RSSI. Under this it is proposed that the ideal RSSI is the long-term average value over thermal noise and interference. In other words the main source of measurement uncertainty of SL-RSSI is coming from the RF impairment. In RAN4, it was agreed that the requirements shall be defined based on FR1 ITS band. Then, the same RF impairment margin can be assumed for NR V2X and LTE V2X. Hence, the S-RSSI measurement accuracy requirements for LTE V2X can be reused for NR V2X.
Proposal 6: The S-RSSI measurement accuracy requirements in LTE V2X can be reused for defining SL-RSSI measurement accuracy requirements in NR V2X.

Conclusions
This contribution provides our considerations on sensing measurement requirements and congestion control measurement requirements for NR V2X sidelink. The followings are provided:
Proposal 1: The requirements on single-shot L1 SL-RSRP measurement need to be defined for NR V2X UE autonomous resource reselection.
Proposal 2: The side condition of L1 SL-RSRP measurement requirements can be defined as the level where UE could reliably decode an SCI (e.g. PSCCH BLER ≤ 1%).
Proposal 3: It is suggested to evaluate the L1 SL-RSRP accuracy performance with the minimum sub-channel bandwidth which depends on RAN1’ inputs.
Proposal 4: For NR UE autonomous resource reselection, whether to define other measurement requirements needs RAN1’s further inputs.
Proposal 5: For NR congestion control, the CBR measurement requirements shall be defined based on single-shot SL-RSSI measurements.
Proposal 6: The S-RSSI measurement accuracy requirements in LTE V2X can be reused for defining SL-RSSI measurement accuracy requirements in NR V2X.
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