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1	Introduction
According to Rel-17 specifications either the measured SL-RSRP or the measured SD-RSRP values are reported to gNB in measurement reports (clause 5.5.5.1 of TS 38.331):
3>	set the sl-MeasResult to include the SL-RSRP of the serving L2 U2N Relay UE;
NOTE 1:	In case of no data transmission from L2 U2N Relay UE to L2 U2N Remote UE, it is left to UE implementation whether to use SL-RSRP or SD-RSRP when setting the sl-MeasResultServingRelay of the serving L2 U2N Relay UE.
At RAN2#120 there was a short discussion on this with the conclusion that it is too late to enhance it in Rel-17.
At RAN2#119bis-e the introduction of a new measurement event based on the comparison of SL-RSRPs or SD-RSRPs of the serving L2 U2N Relay UE and candidate L2 U2N Relay UEs was proposed, but it was left open due to the concerns of comparisons of different SL measurements (there was no progress on this issue at RAN2#120):
Agreements:
Proposal 1 (modified)	For i2i path switch procedure, introduce a new measurement event based on individual thresholds i.e., Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2.  FFS if we also have an event Z2: Candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE, and in this case if/how to compare SL-RSRP of serving U2N relay UE and SD-RSRP of candidate U2N relay UE.
Proposal 3	For i2i scenario, re-use the SL-RSRP or SD-RSRP measurement quantities for path switching.

This paper discusses the issues SL measurements and their comparisons.
2	Discussion
2.1	RSRP measurement issues on PC5
The measured signal strength (SL-RSRP and SD-RSRP) over PC5 in principle depends on two major factors: the transmission power and the path loss. 
In case the UE has a PC5 connection with a Relay UE (e.g. current serving L2 U2N Relay), it is able to use SL-RSRP measurements, which will be impacted by the applied unicast power control based on SL pathloss. If the UE has no PC5 connection with a candidate L2 U2N Relay UE, it will measure on the broadcasted discovery messages, which is transmitted by maximum transmit power to determine SD-RSRP for reporting. As the transmission power for broadcast and unicast messages can be different, the measured SD-RSRP and SL-RSRP between two UEs are most likely different even if all other parameters are the same. 
Observation 1.1: Due the transmit power control applied for unicast transmission, the measured SD-RSRP and SL-RSRP between two UEs are most likely different even if all other parameters are the same.
Observation 1.2: The comparison of the measured SL-RSRP based on unicast transmission with power control and SD-RSRP values may not be meaningful.
In case of unicast transmission, the power is controlled based on SL pathloss. If the pathloss compensation factor sl-Alpha-PSSCH-PSCCH is equal to 1, the SL pathloss is fully compensated. In this case the RSRP measured for two different TX UEs can be expected to be approximately the same even if the pathlosses are quite different until the pathloss gets so large that the TX power is bounded e.g., by the configured maximum TX power. If the pathloss compensation factor sl-Alpha-PSSCH-PSCCH is less than 1, then lower SL-RSRP would indicate higher pathloss (assuming all other factors are equal), but the difference between them may not be proportional with the radio quality difference.
Observation 1.3: Due to the transmit power control applied for unicast transmission, the measured SL-RSRP value may not strictly correlate with the radio quality of the SL.
Observation 1.4: The comparison of the measured SL-RSRP values from different UEs based on unicast transmission with power control may not be meaningful.
2.2	RSRP measurement reports
According to Rel-17 specifications the measured SL-RSRP or the measured SD-RSRP values are reported to gNB in measurement reports (clause 5.5.5.1 of TS 38.331):
3>	set the sl-MeasResult to include the SL-RSRP of the serving L2 U2N Relay UE;
NOTE 1:	In case of no data transmission from L2 U2N Relay UE to L2 U2N Remote UE, it is left to UE implementation whether to use SL-RSRP or SD-RSRP when setting the sl-MeasResultServingRelay of the serving L2 U2N Relay UE.
As the gNB does not know whether the received measurement result is the SL-RSRP or the SD-RSRP, the gNB cannot accurately use the received value to evaluate and compare the PC5 radio link quality between the remote UE and the serving/candidate L2 U2N Relay UEs due to observations 1.1 and 1.2.
Observation 2: In most of the cases the gNB cannot accurately use the value received in the sl-MeasResult to evaluate the PC5 radio quality between two UEs.
Proposal 1.1: There is need to enhance the value reported in sl-MeasResult to make it more meaningful in Rel-18.
A simple solution for differentiating SL-RSRP and SD-RSRP reports would be to add an indication to the report which measurement is reported. The drawback of this approach is that it requires ASN.1 changes and it does not solve the problem of observation 1.3 and 1.4 that the measured SL-RSRP value itself may not reflect well the PC5 quality due to transmit power control.
Another approach that requires no ASN.1 change is to enhance the reported measurement result by compensating some level of the applied transmit power control. 
Since the L2 U2N Remote UE knows its own power control parameters for a given PC5 unicast link, one option is that the UE compensate the measured SL-RSRP with the difference between its maximum and the actually used transmission power over the given unicast link. In this way the reported SL-RSRP value will be similar to a measured RSRP value transmitted with the maximum power of the L2 U2N Remote UE. As the gNB may know the difference between the maximum transmission power of the UEs, the SL-RSRP value reported in this way can be used by the gNB to estimate the PC5 link radio quality. 
The L2 U2N Remote UE knows the pathloss measured over a PC5 unicast link. As it can be assumed that the pathloss is similar in both directions, increasing the measured SL-RSRP would give a good estimation of the transmission power used by the L2N Relay UE. If this is reported to the gNB, the gNB may estimate the PC5 link quality as the gNB may know the maximum transmission value of the L2 U2N Relay UE.
It is also possible to consider a pre-defined value that estimate the difference between SD-RSRP and SL-RSRP. During the Relay discovery a hysteresis is used to increase the SL-RSRP threshold (clause 5.8.15.3 of TS 38.331):
4>	consider a candidate NR sidelink U2N Relay UE for which SD-RSRP exceeds sl-RSRP-Thresh by sl-HystMin has met the AS criteria;
Therefore, it can be assumed that this is a meaningful way of comparing SL-RSRP and SD-RSRP measurements and reporting the SL-RSRP increased by this hysteresis may help to eliminate the problem that the gNB does not know if it is an SD-RSRP or an SL-RSRP value.
Proposal 1.2: RAN2 to discuss how to enhance the value reported in sl-MeasResult in Rel-18:
1)	Adding a new flag that indicates whether the reported value is an SL-RSRP or an SD-RSRP
2)	Reporting a compensated value instead of the measured SL-RSRP.
2.3	New measurement report event based on measurement comparison
At RAN#120 it remained open whether to introduce a new measurement report trigger that is based on the comparison of SL-RSRP and SD-RSRP measurements of the serving L2 U2N Relay UE and candidate L2 U2N Relay UEs.
As it is discussed in section 2.1, there are a couple of issues with the comparison of the measured RSRP values over PC5. As the specification of the measurements on the different channels and the impact of transmit power control are not in the scope of RAN2, it is better to ask RAN1 view on this proposal.
Proposal 2: RAN2 sends an LS to RAN1 asking their feedback on the introduction of a measurement report trigger event by RAN2 based on the comparison of SL-RSRP measurements or based on the comparison of SL-RSRP and SD-RSRP measurements. (Draft text proposal for the LS can be found in Annex A.)
3	Conclusion
This document has made the following observations and proposals:
Observation 1.1: Due the transmit power control applied for unicast transmission, the measured SD-RSRP and SL-RSRP between two UEs are most likely different even if all other parameters are the same.
Observation 1.2: The comparison of the measured SL-RSRP based on unicast transmission with power control and SD-RSRP values may not be meaningful.
Observation 1.3: Due to the transmit power control applied for unicast transmission, the measured SL-RSRP value may not strictly correlate with the radio quality of the SL.
Observation 1.4: The comparison of the measured SL-RSRP values from different UEs based on unicast transmission with power control may not be meaningful.
Observation 2: In most of the cases the gNB cannot accurately use the value received in the sl-MeasResult to evaluate the PC5 radio quality between two UEs.
Proposal 1.1: There is need to enhance the value reported in sl-MeasResult to make it more meaningful in Rel-18.
Proposal 2: RAN2 sends an LS to RAN1 asking their feedback on the introduction of a measurement report trigger event by RAN2 based on the comparison of SL-RSRP measurements or based on the comparison of SL-RSRP and SD-RSRP measurements. (Draft text proposal for the LS can be found in Annex A.)
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1. Overall Description:
During the work on session continuity enhancements within NR_SL_relay_enh work item a new measurement report trigger has been proposed in RAN2: 
Event: The measured RSRP of a candidate L2 U2N Relay UE becomes an offset better than measured RSRP of the serving L2 U2N Relay UE
This new event requires either the comparison of SL-RSRP measurements (RSRP measurement on unicast PC5 link) from different UEs, or the comparison of SL-RSRP with SD-RSRP measurements (RSRP measurement on broadcast PC5 link used for discovery messages). During the discussion some companies have concerns on direct comparisons of these values due to the power control applied on PC5 unicast links. 
RAN2 would like to ask for feedback from RAN1 on the introduction of this measurement report trigger, more specifically in which cases the comparison of the measured RSRP values is meaningful.

2. Actions:
To RAN WG1
ACTION: 	RAN2 respectfully asks RAN1 to provide their view on the introduction of this measurement report trigger, more specifically in which cases the comparison of the measured RSRP values is meaningful.

3. Date of Next TSG-RAN WG2 Meeting:
RAN2#121-bis-e	from 2023-04-17	to 2023-04-26		Electronic
RAN2#122	from 2023-05-22	to 2023-05-26		Incheon




