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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
In RAN1, the following procedures were agreed for NR UE autonomous resource reselection procedure:
	Agreements:
· Resource selection window is defined as a time interval where a UE selects sidelink resources for transmission
· The resource selection window starts T1 ≥ 0 after a resource (re-)selection trigger and is bounded by at least a remaining packet delay budget
· FFS T1 value, whether it is measured in slots, symbols, ms, etc.
· FFS other conditions

Agreements:
· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection
· No additional sensing for other channels

Agreements:
· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details



According to the agreements in RAN1, the L1 SL-RSRP based on sidelink DMRS is used for NR UE autonomous resource selection/reselection. UE identifies candidate resources within the selection window. A candidate resource is excluded if the associated L1 SL-RSRP measurement within the sensing window is higher than the indicated threshold. 
RAN4 needs to define the L1 SL-RSRP measurement requirements for NR sidelink sensing procedure, including measurement period, measurement accuracy and the corresponding side condition. Even the sensing procedure for NR V2X has not been concluded, the PSSCH-RSRP measurement requirements for LTE V2X can be used as the starting point for defining the L1 SL-RSRP measurement requirements in NR V2X. 
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 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: RAN4 defines the L1 SL-RSRP measurement requirements based on single-shot measurement.
The NR SL minimum resource allocation unit is one slot. One sub-channel is the minimum granularity in frequency domain for PSSCH resource within the sensing window. Based on the evaluations of both L3 SS-RSRP and L1-RSRP measurement in NR, the measurement performance mainly depends on the number of REs used for measurements and may have slight difference among different SCS. So, the measurement performance of L1 SL-RSRP is mainly impacted by the sub-channel size. In RAN1, several sub-channel sizes may be defined for NR PSSCH transmission. RAN4 could evaluate the L1 SL-RSRP measurement accuracy based on the minimum sub-channel size.
Proposal 2: It is suggested to evaluate the L1 SL-RSRP accuracy performance with the minimum sub-channel bandwidth (i.e. with the minimum RBs).
UE performs L1 SL-RSRP measurement on the PSSCH resource with decoded SCI. The side condition can be defined as the SINR level at which UE can reliably decode an SCI.
Proposal 3: The side condition of L1 SL-RSRP measurement requirements can be defined as the level where UE could reliably decode an SCI.
In RAN1, whether and which measurement on the PSSCH resource without decoded SCI will be used is still under discussion. Both SL-RSRP after blind DMRS detection and SL-RSSI are considered. If SL-RSRP with blind DMRS detection is used, RAN4 could define the same SL-RSRP measurement requirements for the PSSCH resource with decoded SCI and the PSSCH resource without decoded SCI. If SL-RSSI is used, then RAN4 need to define the SL-RSSI measurement requirements for the PSSCH resource without decoded SCI.
Proposal 4: RAN4 shall study whether to define SL-RSSI measurement requirements for NR UE autonomous resource reselection, which 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 and LTE CBR is considered as starting point for defining NR sidelink congestion control.
For LTE V2X congestion control, the CBR measurement is pool-specific. Only the sub-channels included in the resource pool are used for the measurement. The CBR is measured based on the S-RSSI measurement results of sub-channels and defined as the portion of sub-channels whose S-RSSI exceed a (pre-)configured threshold observed during the measurement period. The measurement accuracy of CBR depends on the S-RSSI measurement accuracy and the difference between measured RSSI value and the threshold. UE shall perform a single S-RSSI measurement for each configured sub-channel. There is no filtering S-RSSI measurement. 
If 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. For ITS band, the 
Proposal 6: RAN4 study whether 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: RAN4 defines the L1 SL-RSRP measurement requirements based on single-shot measurement.
Proposal 2: It is suggested to evaluate the L1 SL-RSRP accuracy performance with the minimum sub-channel bandwidth (i.e. with the minimum RBs).
Proposal 3: The side condition of L1 SL-RSRP measurement requirements can be defined as the level where UE could reliably decode an SCI.
Proposal 4: RAN4 shall study whether to define SL-RSSI measurement requirements for NR UE autonomous resource reselection, which 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: RAN4 study whether 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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