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Introduction
[bookmark: _GoBack]In RAN1 #98bis [1], the SL-RSRP measurement signalling between UEs were discussed and the following agreements were achieved:
	Agreements:
· L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signaling. 
· Details (e.g., reporting layer, triggering condition, etc.) are up to RAN2.
· FFS: Other details
Agreements:
· For SL-RSRP measurement for SL open-loop power control, PSSCH DMRS is used. 


As indicated in the RAN1 agreements, the detailed signalling design of SL-RSRP measurement is up to RAN2. Some associated agreements have been achieved in RAN2 #108 [2]:
	Agreements:
· TX UE provides SL measurement configuration via PC5-RRC signalling to Rx UE.
· Rx UE should be able to report the SL-RSRP to Tx UE via PC5-RRC signalling. It is not necessary to notify the gNB of the SL-RSRP measurement result.
· Both event triggered and periodical sidelink RSRP measurement report could be supported.
· For the event triggered report, at least the Event A1 (SL-RSRP exceeds a threshold) or the Event A2 (SL-RSRP is lower than a threshold) shall be supported.


In addition, some agreements regarding the SL pathloss used for open-loop power control were reached in RAN1 #97 [3] as well, and it might also lead to some impacts on the SL specific measurement and reporting framework by RAN2. 
	Agreements:
· [bookmark: _Hlk31975530]For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss. 


In this contribution, we would like to provide further analyses on the SL RSRP and SL pathloss reporting. Some related proposals will be provided.
Discussion
2.1	SL-RSRP measurement and reporting in PC5-RRC
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]As we know, the SL-RSRP measurement is used for open-loop power control, the Tx UE may adjust the sidelink transmission power based on the SL-RSRP reported. Thus, Tx UE should be allowed to configure the Rx UE to perform measurement and reporting. 
Take the Uu measurement framework as the baseline, where the network may configure an RRC_CONNECTED UE to perform measurements and report measurement results in accordance with the measurement configuration. We provide an overall signalling procedure for SL-RSRP measurement and reporting. As shown in the figure, the Tx UE configuration comes from the network, i.e., RRCReconfiguration for CONNECTED state and SIB for IDEL/INACTIVE state. Similarly, Rx UE configuration could come from Tx UE by means of PC5-RRC with the following parameters: measurement objects, reporting configurations, measurement identities, quantity configurations and measurement gaps. As per the agreements reached by RAN2 in the last meeting, the SL-RSRP measurement result is not necessarily goes to the gNB. Thus, the SL-RSRP reporting originates from Rx UE and terminates at Tx UE. 
[image: ]
The following measurement configuration IEs are discussed.
Quantity
The quantity configuration defines the measurement filtering configuration used for all event evaluation and related reporting, and for periodical reporting of that measurement. In Uu measurement, the measured result is filtered before being used for evaluation of reporting criteria or for measurement reporting by the following formula in TS38.331 [4]:
	[…]
The UE shall:
1>	for each cell measurement quantity and for each beam measurement quantity that the UE performs measurements according to 5.5.3.1:
2>	filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
Fn = (1 – a)*Fn-1 + a*Mn
where
Mn is the latest received measurement result from the physical layer;
Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;
[bookmark: _Hlk1082727]Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and for NR, a = 1/2(ki/4), where ki is the filterCoefficient for the corresponding measurement quantity of the i:th QuantityConfigNR in quantityConfigNR-List, and i is indicated by quantityConfigIndex in MeasObjectNR; for E-UTRA, a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by quantityConfigEUTRA in the quantityConfig;
2>	adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to X ms; The value of X is equivalent to one intra-frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends on frequency range.
[…]


To preserve the time characteristics of the filter at different input rates, the filter is supposed to be adaptable. Similarly, L3 filter for SL-RSRP is also expected to be adjustable with different input rates. It may be different from Uu mechanism while the reporting events and periods are changed. Therefore, it is helpful to introduce a filter coefficient specific for SL-RSRP measurement and reporting .
Proposal 1:  A filter coefficient specific for SL-RSRP measurement and reporting is introduced.
Reporting
[bookmark: OLE_LINK44]RAN2 has agreed that both event triggered and periodical sidelink measurement report could be supported, and agreed that for the event triggered report, at least the Event A1 (SL-RSRP exceeds a threshold) or the Event A2 (SL-RSRP is lower than a threshold) shall be supported. 
However, the inherited events (including Event A1 and Event A2) could not guarantee a continuous SL-RSRP reporting, if the SL-RSRP is continuously greater/less than a threshold. Obviously, the reporting mechinism based on on these two events will not fulfill the potentially frequent and fast reporting requirements for open-loop power control. Some other triggering events may need to be considered accordingly. For example, an EventX which based on the variation from the last measuemrent result, plus an initial reporting trigger, is feasible to guarantee a frequent and continuous SL-RSRP reporting. The initial reporting trigger is used for the first SL-RSRP reporting, and the Event X is expected to enable the continuous reporting.
· [bookmark: _Hlk31978747]Event X: the delta value between the current measured SL-RSRP and the latest reported SL-RSRP exceeds a threshold
· With initial reporting triggers:
· Reporting upon receiving the SL measurement configuration with Event X
· Reporting upon a timer expiring
· Reporting upon the SL-RSRP exceeding a given range [Thres1, Thres2]
· Reporting upon the delta value between the SL-RSRP and a pre-set reference RSRP exceeding a threshold 
Proposal 2: Another event, i.e. Event X: the delta value between the current measured SL-RSRP and the latest reported SL-RSRP exceeds a threshold, is introduced for SL-RSRP reporting.
[bookmark: _Hlk31919099]Besides, the SL-RSRP measurement is based on the DMRS. That means only when there is sidelink services can the Rx UE obtain the SL-RSRP measurement results. There comes such a case where Rx UE is configured with periodical sidelink measurement report, the Rx UE will not obtain any SL-RSRP measurement results if there is no on-going sidelink transmissions received during this period. 
[bookmark: _Hlk31978428]However, even in this exceptional scenario, the Tx UE actually knows that its traffic pattern has changed, such that in a reporting periodicity, there is no data transmitted to the RX UE, thus no SL-RSRP measurement results being available. Consequently, in case there is no SL-RSRP result available at a reporting occasion, the Rx UE can ignore the reporting occasion directly, and do not report any SL-RSRP results to the Tx UE.
Proposal 3: For periodical SL-RSRP reporting, the Rx UE reports nothing at each reporting occasion, when SL-RSRP measurement result is unavailable (e.g. due to no ongoing SL transmission) during the configured period.
2.2	Measurement reporting for SL pathloss in Uu
As mentioned in the Introduction part, for open-loop power control, RAN1 has agreed that a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss. 
For an RRC_CONNECTED Tx UE, the gNB is expected to provide the SL open-loop power control configuration. Before providing this configuration, the gNB needs to know both the DL pathloss and the SL pathloss. Thus, a measurement configuration should be designed for Tx UE to notify the gNB of the SL pathloss. Different from the SL-RSRP  measuremnt and reporting in PC5, the SL pathloss reporting to gNB may not be quite frequent, as the purpose is to let the gNB change the power control configuration.
An overall signalling procedure for measurement and reporting of SL pathloss is shown below, where the gNB provides a measurement configuration to Tx UE, the Tx UE calculates the SL pathloss based on the received SL-RSRP measurment result from SL, and the Tx UE reports the SL patloss to gNB in accordance with the measurement configuration. Upon receiving the reported SL pathloss, the gNB implementation will decide whether updating the SL open-loop power control configuration or not. 
[image: ]
Proposal 4: The measurement configuration and measurement reporting for SL pathloss should be supported.
For this SL pathloss measurement and reporting procedure, the following measurement configuration IEs are discussed:
Object
While the Tx UE may have connection with multiple Rx UEs, the measurement object for the SL passloss should intuitively be a unicast Destination (e.g. indicated via Destination L2 ID or Destination Index) the UE is communicating with. Such a measurment object for SL pathloss should be introduced into the measurment object configuration specific for NR SL in the Uu RRC siganlling.
Proposal 5: The measurement object specific for SL pathloss should be supported in the NR SL specific measurement configuration. It should be a unicast Destination the UE is communicating with.
Reporting
Event triggered SL pathloss reporting is recommended for the Tx UE to report the SL pathloss. The events could be:
· Event A: SL pathloss is lower than a threshold
· Event B: SL pathloss exceeds a threshold
· Event C: SL pathloss is lower than DL pathloss
· Event D: SL pathloss exceeds DL pathloss
· Event E: SL pathloss is lower than a threshold1, and DL pathloss exceeds a threshold2
· Event F: SL pathloss exceeds a threshold1, and DL pathloss is lower than a threshold2
Optionally, the Tx UE can report the relationship between the SL pathloss and DL pathloss. The events could be:
· Event G: SL pathloss is lower than the DL pathloss
· Event H: SL pathloss is bigger than the DL pathloss
Proposal 6: Event triggered SL pathloss reporting mechanism should be supported. The above defined events A~F are adopted, if the Tx UE is configured to report the SL pathloss. The above defined events G~H are adopted, if the Tx UE is configured to report the relationship between SL pathloss and DL pathloss.
Conclusion
In this contribution, we discussed the SL-RSRP measurement and SL open-loop power control and made the following proposals:
Proposal 1:  A filter coefficient specific for SL-RSRP measurement and reporting is introduced.
Proposal 2: Another event, i.e. Event X: the delta value between the current measured SL-RSRP and the latest reported SL-RSRP exceeds a threshold, is introduced for SL-RSRP reporting.
Proposal 3: For periodical SL-RSRP reporting, the Rx UE reports nothing at each reporting occasion, when SL-RSRP measurement result is unavailable (e.g. due to no ongoing SL transmission) during the configured period.
Proposal 4: The measurement configuration and measurement reporting for SL pathloss should be supported.
Proposal 5: The measurement object specific for SL pathloss should be supported in the NR SL specific measurement configuration. It should be a unicast Destination the UE is communicating with.
Proposal 6: Event triggered SL pathloss reporting mechanism should be supported. The above defined events A~F are adopted, if the Tx UE is configured to report the SL pathloss. The above defined events G~H are adopted, if the Tx UE is configured to report the relationship between SL pathloss and DL pathloss.
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