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1	Introduction
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.
This paper discusses the issues with the mixed use the SL-RSRP and SD-RSRP measurements.
2	Discussion
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 of broadcast, which is used for SD-RSRP measurements, the UEs transmit with maximum allowed power. In case of unicast transmission, which is used for SL-RSRP measurements, the power is controlled based on SL pathloss. 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: 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).
This means if the gNB does not know whether the received measurement result is the SL-RSRP or the SD-RSRP, then the gNB cannot accurately use the received value to evaluate the PC5 radio link quality.
The SL-RSRP itself is not very useful data due to transmit power control on unicast links. E.g., if the pathloss compensation factor sl-Alpha-PSSCH-PSCCH is equal to 1, the SL pathloss is fully compensated. This means that the measure SL-RSRP can be expected to be approximately the same until the pathloss gets so large that the TX power is bounded and cannot be compensated
Observation 2: Due the transmit power control applied for unicast transmission, the measured SL-RSRP may not reflect the radio quality of a PC5 link.
Due to observation 1 and 2 the current mechanism of reporting SL-RSRP or SD-RSRP (depending on UE implementation), in most of the cases the gNB cannot use the reported SL-RSRP measurements received in the sl-MeasResult to evaluate the PC5 quality between two UEs. 
Observation 3: 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.
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 2 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.
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: RAN2 to discuss how to enhance the value reported in sl-MeasResult to make it meaningful:
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:
2a)		The measured SL-RSRP is increased, by the reporting UE by the difference between its maximum and the actually used transmission power over the given PC5 unicast link
2b)		The measured SL-RSRP is increased, by the reporting UE, by the pathloss over the given PC5 unicast link
2c)		The measured SL-RSRP is increased, by the reporting UE by the sl-HystMin of the serving cell of the L2N Remote UE.

Proposal 2: Adopt the TP for the selected option from the Annex
3	Conclusions
This document has made the following observations and proposals:
Proposal 1: RAN2 to discuss how to enhance the value reported in sl-MeasResult to make it meaningful:
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:
2a)		The measured SL-RSRP is increased, by the reporting UE by the difference between its maximum and the actually used transmission power over the given PC5 unicast link
2b)		The measured SL-RSRP is increased, by the reporting UE, by the pathloss over the given PC5 unicast link
2c)		The measured SL-RSRP is increased, by the reporting UE by the sl-HystMin of the serving cell of the L2N Remote UE.

Proposal 2: Adopt the TP for the selected option from the Annex








Annex: TP for 38.331
************* TP for Option 1 ***************
[bookmark: _Toc60777568][bookmark: _Toc115429451]–	MeasurementReportSidelink
The MeasurementReportSidelink message is used for the indication of measurement results of NR sidelink.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
MeasurementReportSidelink message
-- ASN1START
-- TAG-MEASUREMENTREPORTSIDELINK-START

MeasurementReportSidelink ::=                   SEQUENCE {
    criticalExtensions                              CHOICE {
        measurementReportSidelink-r16                   MeasurementReportSidelink-r16-IEs,
        criticalExtensionsFuture                        SEQUENCE {}
    }
}

MeasurementReportSidelink-r16-IEs ::=           SEQUENCE {
    sl-measResults-r16                              SL-MeasResults-r16,
    lateNonCriticalExtension                        OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                            SEQUENCE{}                                                              OPTIONAL
}

SL-MeasResults-r16 ::=                          SEQUENCE {
    sl-MeasId-r16                                   SL-MeasId-r16,
    sl-MeasResult-r16                               SL-MeasResult-r16,
    ...
}

SL-MeasResult-r16 ::=                           SEQUENCE {
    sl-ResultDMRS-r16                               SL-MeasQuantityResult-r16                                               OPTIONAL,
    ...
}

SL-MeasQuantityResult-r16 ::=                   SEQUENCE {
    sl-RSRP-r16                                     RSRP-Range                                                              OPTIONAL,
    ...
}
[bookmark: _Hlk103182387]
SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

[bookmark: _Hlk103182407]SL-MeasResultRelay-r17 ::=                      SEQUENCE {
    cellIdentity-r17                                CellAccessRelatedInfo,
    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,
    sl-MeasResult-r17                               SL-MeasResult-r16,
    ...,
    [[
    sd-RSRP-indication-r17                          ENUMERATED {true}                                                        OPTIONAL
    ]]}

-- TAG-MEASUREMENTREPORTSIDELINK-STOP
-- ASN1STOP

	MeasurementReportSidelink field descriptions

	sl-MeasId
Identifies the sidelink measurement identity for which the reporting is being performed.

	sl-MeasResult
Measured RSRP results of a unicast destination.



	SL-MeasResultRelay field descriptions

	sl-MeasResult
Measured RSRP results.

	sd-RSRP-indication
It is set to true when the measured RSRP results is an SD-RSRP.




************* TP for Option 2a ***************
–	MeasurementReportSidelink
The MeasurementReportSidelink message is used for the indication of measurement results of NR sidelink.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
MeasurementReportSidelink message
-- ASN1START
-- TAG-MEASUREMENTREPORTSIDELINK-START

MeasurementReportSidelink ::=                   SEQUENCE {
    criticalExtensions                              CHOICE {
        measurementReportSidelink-r16                   MeasurementReportSidelink-r16-IEs,
        criticalExtensionsFuture                        SEQUENCE {}
    }
}

MeasurementReportSidelink-r16-IEs ::=           SEQUENCE {
    sl-measResults-r16                              SL-MeasResults-r16,
    lateNonCriticalExtension                        OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                            SEQUENCE{}                                                              OPTIONAL
}

SL-MeasResults-r16 ::=                          SEQUENCE {
    sl-MeasId-r16                                   SL-MeasId-r16,
    sl-MeasResult-r16                               SL-MeasResult-r16,
    ...
}

SL-MeasResult-r16 ::=                           SEQUENCE {
    sl-ResultDMRS-r16                               SL-MeasQuantityResult-r16                                               OPTIONAL,
    ...
}

SL-MeasQuantityResult-r16 ::=                   SEQUENCE {
    sl-RSRP-r16                                     RSRP-Range                                                              OPTIONAL,
    ...
}

SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

SL-MeasResultRelay-r17 ::=                      SEQUENCE {
    cellIdentity-r17                                CellAccessRelatedInfo,
    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,
    sl-MeasResult-r17                               SL-MeasResult-r16,
    ...
}

-- TAG-MEASUREMENTREPORTSIDELINK-STOP
-- ASN1STOP

	MeasurementReportSidelink field descriptions

	sl-MeasId
Identifies the sidelink measurement identity for which the reporting is being performed.

	sl-MeasResult
Measured RSRP results of a unicast destination.



	SL-MeasResultRelay field descriptions

	sl-MeasResult
Measured RSRP results. If it includes a result of SL-RSRP measurement, then the measured value is increased with the difference between its maximum and the actually used transmission power over the given PC5 unicast link.




************* TP for Option 2b ***************
–	MeasurementReportSidelink
The MeasurementReportSidelink message is used for the indication of measurement results of NR sidelink.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
MeasurementReportSidelink message
-- ASN1START
-- TAG-MEASUREMENTREPORTSIDELINK-START

MeasurementReportSidelink ::=                   SEQUENCE {
    criticalExtensions                              CHOICE {
        measurementReportSidelink-r16                   MeasurementReportSidelink-r16-IEs,
        criticalExtensionsFuture                        SEQUENCE {}
    }
}

MeasurementReportSidelink-r16-IEs ::=           SEQUENCE {
    sl-measResults-r16                              SL-MeasResults-r16,
    lateNonCriticalExtension                        OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                            SEQUENCE{}                                                              OPTIONAL
}

SL-MeasResults-r16 ::=                          SEQUENCE {
    sl-MeasId-r16                                   SL-MeasId-r16,
    sl-MeasResult-r16                               SL-MeasResult-r16,
    ...
}

SL-MeasResult-r16 ::=                           SEQUENCE {
    sl-ResultDMRS-r16                               SL-MeasQuantityResult-r16                                               OPTIONAL,
    ...
}

SL-MeasQuantityResult-r16 ::=                   SEQUENCE {
    sl-RSRP-r16                                     RSRP-Range                                                              OPTIONAL,
    ...
}

SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

SL-MeasResultRelay-r17 ::=                      SEQUENCE {
    cellIdentity-r17                                CellAccessRelatedInfo,
    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,
    sl-MeasResult-r17                               SL-MeasResult-r16,
    ...
}

-- TAG-MEASUREMENTREPORTSIDELINK-STOP
-- ASN1STOP

	MeasurementReportSidelink field descriptions

	sl-MeasId
Identifies the sidelink measurement identity for which the reporting is being performed.

	sl-MeasResult
Measured RSRP results of a unicast destination.



	SL-MeasResultRelay field descriptions

	sl-MeasResult
Measured RSRP results. If it includes a result of SL-RSRP measurement, then the measured value is increased with the pathloss over the given PC5 unicast link.




************* TP for Option 2c ***************
–	MeasurementReportSidelink
The MeasurementReportSidelink message is used for the indication of measurement results of NR sidelink.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
MeasurementReportSidelink message
-- ASN1START
-- TAG-MEASUREMENTREPORTSIDELINK-START

MeasurementReportSidelink ::=                   SEQUENCE {
    criticalExtensions                              CHOICE {
        measurementReportSidelink-r16                   MeasurementReportSidelink-r16-IEs,
        criticalExtensionsFuture                        SEQUENCE {}
    }
}

MeasurementReportSidelink-r16-IEs ::=           SEQUENCE {
    sl-measResults-r16                              SL-MeasResults-r16,
    lateNonCriticalExtension                        OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                            SEQUENCE{}                                                              OPTIONAL
}

SL-MeasResults-r16 ::=                          SEQUENCE {
    sl-MeasId-r16                                   SL-MeasId-r16,
    sl-MeasResult-r16                               SL-MeasResult-r16,
    ...
}

SL-MeasResult-r16 ::=                           SEQUENCE {
    sl-ResultDMRS-r16                               SL-MeasQuantityResult-r16                                               OPTIONAL,
    ...
}

SL-MeasQuantityResult-r16 ::=                   SEQUENCE {
    sl-RSRP-r16                                     RSRP-Range                                                              OPTIONAL,
    ...
}

SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

SL-MeasResultRelay-r17 ::=                      SEQUENCE {
    cellIdentity-r17                                CellAccessRelatedInfo,
    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,
    sl-MeasResult-r17                               SL-MeasResult-r16,
    ...
}

-- TAG-MEASUREMENTREPORTSIDELINK-STOP
-- ASN1STOP

	MeasurementReportSidelink field descriptions

	sl-MeasId
Identifies the sidelink measurement identity for which the reporting is being performed.

	sl-MeasResult
Measured RSRP results of a unicast destination.



	SL-MeasResultRelay field descriptions

	sl-MeasResult
Measured RSRP results. If it includes a result of SL-RSRP measurement, then the measured value is increased with the sl-HystMin of the serving cell of the UE.





