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Introduction
In RAN1#113 [1], we discussed the measurements and reporting for SL RTT-type, SL-AoA, SL-TDOA positioning methods. In this paper, we further provide our views on SL positioning measurement and reporting.

RTT-type methods using SL 
Measurements
In RAN1#113 [1], definition of SL-PRS based Rx-Tx time difference measurement has been discussed and we have the following agreement.
	Agreement
For definition of SL-PRS based Rx-Tx measurement, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement if the UE optionally reports the Tx time information, otherwise use the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu.
· FFS: details of the Tx time information
· FFS: whether additionally the network or LMF can request the UE to report the Tx time information
· Note: the value of Rx-Tx measurement is within [-0.5 0.5] ms



When UE optionally reports the Tx time information, the actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement. The Tx time information can be the SL PRS transmission associated timestamp, which includes SFN/DFN and slot number.
[bookmark: OLE_LINK4]Proposal 1: For the SL-PRS based Rx-Tx measurement, the Tx time information can be the SL PRS transmission associated timestamp, which includes SFN/DFN and slot number.
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[bookmark: _Ref142381810]Figure 1: Example of SL-PRS association

The newly introduced UE Rx – Tx time difference based on the actual Tx time, when UE-A transmits SL-PRS to UE-B, UE-A may request the measurement of this SL-PRS associated with an earlier and/or a later SL-PRS that UE-B transmits to UE-A. 
For example, as shown in Figure 1, upon receiving SL-PRS2 from UE-A, UE B is not clear whether the UE Rx – Tx time difference based on either {SL-PRS2 and SL-PRS1} or {SL-PRS2 and SL-PRS3} or both is requested from UE-A perspective.
To guarantee that UE-B understands the intention of UE-A, UE-A should send the indication of SL-PRS association information in the measurement request. The association information can be a bitmap in the SCI scheduling SL-PRS (SL-PRS2), e.g., 2 bits corresponds to one previously transmitted SL-PRS (SL-PRS1) and one yet-to-transmit SL-PRS (SL-PRS3) from the requested UE. As depicted in Figure 1, when UE-A transmits SL-PRS2 to UE-B, UE-A can send a bitmap 10 to UE-B, which realizes a SS-RTT with SL-PRS1 and SL-PRS2. Or UE-A sends a bitmap 11 to UE-B, which realizes a DS-RTT with SL-PRS1, SL-PRS2 and SL-PRS3.
Proposal 2: Support UE to indicate a bitmap in the SCI for the purpose of SL-PRS association in the Rx – Tx time difference measurement.
The first part of the bitmap indicates which previously transmitted SL-PRS is requested for calculating the Tx time part for the Rx – Tx time difference.
The second part of the bitmap indicates which future SL-PRS transmission is requested for calculating the Tx time part of the Rx – Tx time difference.

Single-sided RTT and double-sided RTT
In RAN1#112bis-e [2], signaling to configure single-sided RTT and double-sided RTT has been discussed. 
	FL proposal 3.1.2-v2: 
· Support to use higher layer signaling to distinguish configure single-sided RTT and double-sided RTT in measurement request.  


There is still controversy over whether to introduce such signaling. Besides, we noticed that inter-UE SL-PRS transmission request has been discussed in resource allocation.
	Agreement
In Scheme 2, with regards to the triggering of SL-PRS,
· Support SL-PRS transmission triggering at the physical layer by the UE’s own higher layers
· Working assumption: Support UE-A to request UE-B to transmit SL-PRS via lower layer signaling sent by UE-A. 
· Up to UE-B’s own higher layers to transmit SL-PRS in response to the lower layer request from UE-A
· FFS: Lower layer signaling corresponds to SCI, MAC-CE, or SL-PRS


Based on the above discussions, there may be two ways to realize double-sided RTT. Alt.1, use higher layer signaling to configure double-sided RTT in the measurement request as in FL proposal 3.1.2-v2. Alt.2, UE-A transmit SL-PRS or request UE-B to transmit SL-PRS after two SL-PRS transmissions as in the working assumption. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK5][bookmark: OLE_LINK34]Since the higher layer signaling configuration in Alt.1 is not able to flexibly adjust SL-PRS resources transmission, Alt.1 lacks flexibility, whereas the lower layer inter-UE SL-PRS transmission request for Alt.2 is able to achieve timely backward SL-PRS transmission. In addition, Alt.2 can achieve adaptive SL-PRS transmission according to the channel environment. When the channel is detected with a good condition, SL-PRS transmission can be reduced. When the channel is detected very poor, more SL-PRS transmissions can be requested. 
On the other hand, it is hard to make right decision to choose between SS-RTT and DS-RTT for Alt.1. As we know, the error introduced in SS-RTT is , which is proportional to the time interval of the two SL-PRS transmissions. For Alt.1, if SS-RTT is configured, after sensing and selection, the time interval between the two SL-PRS transmissions may be large, which could make the error of SS-RTT not satisfy the positioning requirement. However, if some assistance information (e.g., error information of crystal oscillator) has been provided for Alt.2, UE can estimate the error of SS-RTT after two SL-PRS transmissions and decide whether a third SL-PRS is needed, which further improve resource utilization efficiency.
Proposal 3: Do not support higher layer signaling to configure single-sided RTT and double-sided RTT.
Proposal 4: Support including error information of the crystal oscillator (e.g., type of the crystal oscillator, accuracy of the crystal oscillator) as assistance information in SLPP for adaptation between SS-RTT and DS-RTT.

 SL-TDOA
General procedures
In RAN1#113 [1], we have discussed synchronization problem for SL-TDOA.
	[bookmark: OLE_LINK8]Agreement
Support at least the following mechanism to mitigate the impact of synchronization errors between anchor UEs for SL-TDoA based measurement
· Exchange of synchronization information of anchor UEs between a UE and LMF or another UE. 
· FFS detailed synchronization information. E.g.: synchronization source, relative time difference (RTD), synchronization quality information 
· FFS other mechanisms


[bookmark: OLE_LINK23]Overall, there are two ways to solve the synchronization problem.
One way is to check whether a UE’s synchronization performance satisfy the positioning requirement when choosing a UE to participate in SL-TDOA positioning. The key to achieve this is to acquire the assistant information of the UE’s synchronization performance. In sidelink communication, multiple synchronization source types can be used for different UEs such as: GNSS, gNB/eNB, UE (UE synchronized to GNSS, UE indirectly synchronized to GNSS with one hop, UE indirectly synchronized to GNSS with two hops, UE synchronized to gNB/eNB, standalone UE with its own local timing). Different synchronization sources will have different transmit timing, and even for the same type synchronization source, like gNB/eNB, different PLMN will have different timing setting. For sidelink positioning, the same timing is required. When a UE report the synchronization source type information to the target UE/LMF, the target UE/LMF can assess the range of the synchronization error and decide whether this UE can participate in the positioning. Besides, different UE may use different crystal oscillator with different clock accuary. The information of the crystal oscillator (e.g., type of the crystal oscillator, accuracy of the crystal oscillator) can serve as synchronization quality information to help to choose the anchor UE. For example, UE with crystal oscillator accuracy of  is preferred to be chosen as anchor UE than UE with crystal oscillator accuracy of .
Observation 1: Indication/reporting of synchronization source type helps to choose proper anchor UEs to participate in SL-TDOA positioning.
Proposal 5: Support SLPP assistance information to transfer synchronization information which includes:
· Synchronization source type information (e.g., GNSS, gNB/eNB, UE); 
· Hopping number, if the Synchronization source type is UE;
· nr-PhysCellID, PLMN-Identity, if the synchronization is gNB/eNB.
· Synchronization quality information (e.g., type of the crystal oscillator, accuracy of the crystal oscillator)
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[bookmark: _Ref126675591]Figure 2: TDOA combined with RTT
[bookmark: OLE_LINK83]Another way to solve the synchronization problem is to reduce the influence from synchronization error. Since there could be some cases that there are not sufficient UEs whose synchronization performance satisfies the positioning requirement, the target UE/LMF can relax the synchronization requirement and introduce SL-PRS transmission between the anchor UEs to reduce the influence of synchronization error. For example, in Figure 2, both the target UE P and anchor UE B measure the SL-PRS transmitted from anchor UE A. Meanwhile, both the target UE P and anchor UE A measure the SL-PRS transmitted from anchor UE B. The whole procedure can be seen as a DL-TDOA-like method combined with an additional RTT method between anchor UEs. By introducing the SL Rx-Tx time difference measurement from the anchor UEs ( in Figure 2), synchronization problems between the anchor UEs are solved. Since the above procedure only requires additional RTT between anchor UEs, which can reuse the normal SL-RTT positioning procedure, there is no additional RAN1 spec impact.
Observation 2: SL-PRS transmission between anchor UEs, which could reuse the SL-RTT positioning procedure, helps reduce the influence of synchronization error.
Proposal 6: To mitigate impact of synchronization errors for SL-TDOA, support SL-PRS transmission between anchor UEs.
Send an LS to RAN2 to inform them that SL positioning measurement procedure can also be applicable between anchor UEs.

Measurements
In RAN1#112bis-e [2], SL-RTOA measurement has been discussed.
	Conclusion 
· For SL-PRS based RTOA definition, the selection between SFN0 vs DFN0 and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission, as in legacy specifications.
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
· [bookmark: OLE_LINK2]FFS on indication of whether SFN or DFN is used along with the RTOA measurement reporting

Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsfare the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state



For UL-like SL-TDOA, the measurement request should contain the SFN/DFN initialization according to the synchronization condition of the Tx UE of the SL-PRS, then from the Rx UE perspective, e.g. anchor UE, irrespective of which synchronization source it is using, it should be able use the SFN/DFN initialization time provided by the server UE/target UE/LMF to find the RTOA reference time. The RTOA measurement should be based on the SFN/DFN provided in the measurement request, and thus there should be no need to indicate whether SFN/DFN is used along with the RTOA measurement. The location calculation entity can use the reported RTOA to get the TDOA measurement to locate the target UE.
Proposal 7: There is no need to indicate whether SFN or DFN is used along with the RTOA measurement reporting.

Per ARP based measurement
In RAN1#113 [1], per ARP based measurement has been discussed and we have the following agreement. 
	Agreement
For per ARP measurement
· The ARP ID of an ARP used for reception can be reported along with SL positioning measurement in measurement report. The ARP ID is used to uniquely identify an ARP associated with a UE
· FFS: UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information
· FFS: ARP ID of an ARP used for transmission, and details if supported



For RTT-based positioning, the Rx-Tx time difference measurements at both sides need to be associated with the same pair of ARPs to make the measurement meaningful. For some cases, in the Rx-Tx time difference measurement, the Rx antenna/panel used for a SL-PRS reception may not be the same as the Tx antenna/panel used for a SL-PRS transmission. We discuss the issue from the perspective of UEs not supporting ARP ID reporting, or UEs supporting ARP ID reporting, respectively.
RTT positioning without reporting ARP ID
For UE not supporting ARP ID reporting, it would be beneficial and also sufficient to know whether for a Rx-Tx time difference, the Rx antenna/panel and the Tx antenna/panel are the same, i.e., to avoid an erroneous positioning estimation. 
Proposal 8: Support that UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information.
RTT positioning with reporting ARP ID
For the UE supporting ARP ID reporting, it is not sufficient to report ARP associated with Rx time only. The reason is the same as reporting Rx TEG v.s. Rx TEG+Tx TEG in Rel-17. Therefore, the ARP ID of an ARP used for transmission should be reported to the LMF/server UE. With this association information, the LMF/server UE can obtain the correct combination. For example, in Figure 2, UE1 transmits SL-RPS 1 and SL-PRS 3 using different ARPs, while UE2 only measures SL-PRS3, and UE2 transmits SL-PRS 2, while UE1 receives SL-PRS 2 with both ARPs.
If Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu is used, the LMF/server UE will acquire the following information.
Report from UE1:
· {Rx – Tx time difference measurement 1, timestamp of SL-PRS2, ARP 1 ID}, which refers to Rx – Tx time difference measurement  based on SL-PRS 2 with Rx ARP 1 
· {Rx – Tx time difference measurement 2, timestamp of SL-PRS2, ARP 2 ID}, which refers to Rx – Tx time difference measurement  based on SL-PRS 2 with Rx ARP 2 
Report from UE2:
· {Rx – Tx time difference measurement 3, timestamp of SL-PRS3, ARP 3 ID}, which refers to Rx – Tx time difference measurement  based on SL-PRS 3 with Rx ARP 3 
Without further reporting the Tx ARP ID, the LMF/server UE is not quite clear whether Rx – Tx time difference 1 or Rx – Tx time difference 2 should be used with Rx – Tx time difference measurement 3, and key problem is that it has no idea from which ARP SL-PRS 3 is transmitted.
Therefore, we support to report ARP information associated with transmission. For example, the measurement report from UE1 also contains Tx ARP-timestamp set information {(ARP 1 ID, timestamp of SL-PRS1), (ARP 2 ID, timestamp of SL-PRS3)}, then the LMF/server UE can map Rx – Tx time difference measurement 2 with Rx – Tx time difference measurement 3 since ARP2 ID is associated with timestamp of SL-PRS3. For periodic SL-PRS transmission, this association information can be provided as assistance information in advance, avoid to transmit in each measurement report.
UE 1
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SL PRS 2
SL PRS 3
UE 2

[bookmark: _Ref131666683]Figure 3: Transmission and reception of SL-PRS with different ARPs
Proposal 9: To help the LMF/server UE match the correct measurement reports, support transmitting association information between the ARP ID of an ARP used for transmission and timestamp, e.g., (ARP1 ID that transmit SL-PRS1, timestamp of SL-PRS1).
ARP location information
In RAN1#113 [1], the ARP location information can be provided to LMF or UE as assistance information.
	Agreement
For provision of assistance information for sidelink positioning, the ARP location information can be provided to LMF or UE.
· FFS: which UEs can receive the location information (note: which may be decided by other WGs)
· FFS: details on the location information, e.g., relative location information 
· Note: different ARPs have their own location information


The ARP location information can be relative location information of an ARP with the reference ARP, which can include the distance information and/or relative direction in LCS. LMF or UE can use the relative location information to verify the measurements from different ARPs.
Proposal 10: Support the ARP location information including relative location information of an ARP with the reference ARP.
RRC states for SL positioning measurements
The SL positioning methods (SL-RTT, SL-TDOA, SL-AoA) are applied to both in coverage and out of coverage scenarios, hence the SL positioning measurements (Sidelink Rx – Tx time difference, SL RSTD, SL RTOA, SL AoA, SL PRS-RSRP, SL PRS-RSRPP) should be applicable for RRC_CONNECTED and RRC_IDLE states. 
Proposal 11: SL positioning measurements should be applicable for RRC_CONNECTED and RRC_IDLE states.

Reporting of SL positioning measurements
[bookmark: OLE_LINK19]The measurement report should contain identification information, timestamp, quality metric, etc. With regards to the identification information, our view is as follows:
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Identification information for UE.
· In general, how UE ID is reflected in the signaling should not be discussed in RAN1. It could be RAN2 or SA2/CT1 domain.
Identification information for SL-PRS.  
· In UE-assisted Uu positioning, UE reports the DL PRS resource ID to the LMF mainly for the purpose of beam information that can help LMF find the coarse UE location, since DL PRS resource is associated with known Tx beam. It is not the case for SL, because there is no beam defined, and let alone the beam direction. Therefore, it is not clear how SL PRS resource ID reporting could help locating the UE.
Proposal 12: For the content in the measurement reporting,
whether and how UE IDs are included should not be discussed in RAN1
There is no need to provide the SL-PRS resource ID in the measurement report.

Receiver diversity for SL PRS-RSRPP
In RAN1#112 [2] and RAN1#113 [1], we agreed the following definitions of SL PRS-RSRPP.
	Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.



Regarding receiver diversity of SL PRS-RSRPP, we think that always forcing UE to report the SL PRS-RSRPP for the best Rx branch is not aligned with the intention of introducing path RSRPP.
For RSRP, it is combined signal power for all path to determine the general link quality and thus the Rx branch with lower RSRP is not very useful. However, RSRPP is more detailed for a specific path, and the path power for each receiver branch is meaningful similar to the ToA measurement for each Rx branch could be useful, which is now associated with ARP information.
In addition, in Rel-17, there was discussion on the Rx branch selection for DL PRS-RSRPP reporting, and it was agreed that there is no such restriction on which Rx branch to use for DL-TDOA and Multi-RTT, because otherwise the RSRPP cannot be used with TEG reporting feature.
	Definition
	DL PRS reference signal received path power (DL PRS-RSRPP), is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry DL PRS signal configured for the measurement, where DL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.

For frequency range 1, the reference point for the DL PRS-RSRPP shall be the antenna connector of the UE. For frequency range 2, DL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.

For frequency range 1 and 2, if receiver diversity is in use by the UE for DL PRS-RSRPP measurements, the reported DL PRS-RSRPP value included in the higher layer parameter NR-DL-AoD-MeasElement for the first and additional measurements shall be provided for the same receiver branch(es) as applied for DL PRS-RSRP measurements.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



Therefore, we suggest to remove the sentence with regards to the receiver diversity for SL PRS-RSRPP, and in reality, it should be associated with the ARP if ARP related information is provided, or can be associated with the same Rx branch for the ToA measurement.
Proposal 13: Revise the agreements from RAN1#112 and RAN1#113.
	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.



Conclusion
In this contribution, we provided our views on SL positioning measurement and reporting. Based on the discussion, we have the following observations and proposals.
Proposal 1: For the SL-PRS based Rx-Tx measurement, the Tx time information can be the SL PRS transmission associated timestamp, which includes SFN/DFN and slot number.
Proposal 2: Support UE to indicate a bitmap in the SCI for the purpose of SL-PRS association in the Rx – Tx time difference measurement.
The first part of the bitmap indicates which previously transmitted SL-PRS is requested for calculating the Tx time part for the Rx – Tx time difference.
The second part of the bitmap indicates which future SL-PRS transmission is requested for calculating the Tx time part of the Rx – Tx time difference.
Proposal 3: Do not support higher layer signaling to configure single-sided RTT and double-sided RTT.
Proposal 4: Support including error information of the crystal oscillator (e.g., type of the crystal oscillator, accuracy of the crystal oscillator) as assistance information in SLPP for adaptation between SS-RTT and DS-RTT.
Observation 1: Indication/reporting of synchronization source type helps to choose proper anchor UEs to participate in SL-TDOA positioning.
Proposal 5: Support SLPP assistance information to transfer synchronization information which includes:
· Synchronization source type information (e.g., GNSS, gNB/eNB, UE); 
· Hopping number, if the Synchronization source type is UE;
· nr-PhysCellID, PLMN-Identity, if the synchronization is gNB/eNB.
· Synchronization quality information (e.g., type of the crystal oscillator, accuracy of the crystal oscillator)
Observation 2: SL-PRS transmission between anchor UEs, which could reuse the SL-RTT positioning procedure, helps reduce the influence of synchronization error.
Proposal 6: To mitigate impact of synchronization errors for SL-TDOA, support SL-PRS transmission between anchor UEs.
Send an LS to RAN2 to inform them that SL positioning measurement procedure can also be applicable between anchor UEs.
Proposal 7: There is no need to indicate whether SFN or DFN is used along with the RTOA measurement reporting.
Proposal 8: Support that UE can indicate whether different ARPs for Rx and Tx are used for UE Rx-Tx time difference, if the UE optionally reports the Tx time information. 
Proposal 9: To help the LMF/server UE match the correct measurement reports, support transmitting association information between the ARP ID of an ARP used for transmission and timestamp, e.g., (ARP1 ID that transmit SL-PRS1, timestamp of SL-PRS1).
Proposal 10: Support the ARP location information including relative location information of an ARP with the reference ARP. 
Proposal 11: SL positioning measurements should be applicable for RRC_CONNECTED and RRC_IDLE states.
Proposal 12: For the content in the measurement reporting,
whether and how UE IDs are included should not be discussed in RAN1
There is no need to provide the SL-PRS resource ID in the measurement report.
Proposal 13: Revise the agreements from RAN1#112 and RAN1#113.
	Agreement
SL PRS reference signal received path power (SL PRS-RSRPP),
· is defined as the power of the linear average of the channel response at the i-th path delay of the resource elements that carry SL PRS signal configured for the measurement, where SL PRS-RSRPP for the 1st path delay is the power contribution corresponding to the first detected path in time.
With regard to the reference point
· For frequency range 1, the reference point for the SL PRS-RSRPP shall be the antenna connector of the UE.
· For frequency range 1, if receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.

Agreement
For definition of SL-PRS based RSRP measurement in frequency range 2
· SL PRS-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRP value shall not be lower than the corresponding SL PRS-RSRP of any of the individual receiver branches.
For definition of SL-PRS based RSRPP measurement in frequency range 2
· SL PRS-RSRPP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch.
· If receiver diversity is in use by the UE, the reported SL PRS-RSRPP value shall not be lower than the corresponding SL PRS-RSRPP of any of the individual receiver branches.
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