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Introduction
The latest agreed WF on SL positioning and CPP is in [1].
In this contribution, we discuss the remaining core requirements issues on carrier phase positioning and SL positioning.
Discussion on CPP
The RAN1 UE feature list for Rel. 18 has defined the following capabilities (FG 41-2-3/8/9) applicable to the scenario where the UE is configured to report carrier phase measurement + legacy measurement for positioning. Core requirement for the scenario where the UE is configured to perform carrier phase measurement and the legacy measurement within a time window has already been defined. The remaining issue is whether RAN4 should also define the core requirement for the case when the time window is not configured by the network to the UE for CPP + legacy measurement reporting.

# FG 41-2-3
	Index
	Feature group
	Component

	41-2-3
	Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted
	Support of Measurement on indicated DL PRS resource sets within the indicated time window(s) for UE based and UE assisted



# FG 41-2-8
	Index
	Feature group
	Component

	41-2-8
	Support to perform legacy measurements inside the indicated time window only for DL TDoA
	Support to perform legacy measurements inside the indicated time window only	



# FG 41-2-9
	Index
	Feature group
	Component

	41-2-9
	Support to perform legacy measurements inside the indicated time window only for multi-RTT
	Support to perform legacy measurements inside the indicated time window only



In the last meeting, the core requirement for carrier phase measurement reported together with the legacy measurement when time window is not configured by the network or when the UE does not support performing carrier phase measurement or the legacy measurement inside the time window was discussed. Based on the discussion the following options were identified FFS.
Clarification on the PRS measurement period requirements for DL RSCP/DL RSCPD [1]
FFS: 
· For UE configured for CPP measurement with legacy measurement with multiple PFLs, When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Carrier phase positioning measurement is only performed on single PFL. 
· FFS which PFL is measured. 
· Existing requirements for RSTD/UE Rx-Tx without time window apply. 
· For UE configured for CPP measurement with legacy measurement with multiple PFLs, when UE is configured with time window and does not support FG 41-2-8/41-2-9, 
· Option 1: 
· Existing requirements for RSTD/UE Rx-Tx without time window apply. 
· Option 2: 
· existing requirements without time window apply for legacy measurements, but UE is not required to report CP if the resource set(s) associated to the window have occasions outside the time window.
· Option 3: 
· Not to define requirements for this case.

RAN4#110bis also discussed the issues related to the test cases to verify UE capability to meet the measurement delay and accuracy requirements for the carrier phase measurement. The agreement is copied below for reference purpose.

Test requirements [1]
Agreements:
· For carrier phase-based positioning, test cases are only defined for the case where the UE is configured to perform carrier phase measurement with legacy positioning measurements within the configured measurement time window.
· Further discussion is needed on whether to verify in the RSCPD/RSCP TC the accuracy of the other measurement configured and reported together with RSCPD/RSCP.

Given the agreement reached in the last meeting on test case requirements for carrier phase measurement, RAN4 may consider not defining core requirements for the case when the UE is not configured with a time window to perform carrier phase measurement + legacy measurement. If it is considered a need to define the core requirements for the cases when LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3 and when UE is configured with time window and does not support FG 41-2-8/41-2-9 for the sake of completion of the core requirements, then our proposal would be the following:

# When LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3
The carrier phase measurement in this case is then performed by the UE on per PFL basis, where UE reports the carrier phase measurement for all the PFLs configured to the UE for the legacy measurements and the existing requirements for RSTD/UE Rx-Tx without time window apply.

# When UE is configured with time window and does not support FG 41-2-8/41-2-9
In this scenario UE performs carrier phase measurement on the indicated PFL within the time window and the existing requirements without time window shall apply for legacy measurements. If the resource set(s) associated to the time window have occasions outside of the configured time window, then UE may not report the carrier phase measurement.

Proposal 1: For UE configured for CPP measurement with legacy measurement with multiple PFLs, when LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Carrier phase positioning measurement is performed on per PFL basis.
· UE reports the carrier phase measurement as nr-RSCPD-r18 defined in 37.355.
· Existing requirements for RSTD/UE Rx-Tx without time window apply.

Proposal 2: For UE configured for CPP measurement with legacy measurement with multiple PFLs, when UE is configured with time window but does not support FG 41-2-8/41-2-9, existing requirements without time window apply for legacy measurements. The UE is not required to report carrier phase measurement if the resource set(s) associated to the configured time window have occasions outside of the time window.
Discussion on SL positioning
Synchronization source change
For SL AoA, it was agreed that the UE shall continue the measurement, even upon the synchronization source change at the measuring UE. The same UE behaviour shall apply also upon the synchronization source change at the transmitting UE:

Proposal 3: For SL RTOA, UE behaviour upon the synchronization source change at the transmitting UE is the same as when upon the synchronization change at the measuring UE.

For SL RTOA, the same UE behaviour shall apply as for SL RSTD upon the synchronization source change at the transmitting UE.

Proposal 4: For SL RTOA, the same UE behaviour shall apply as for SL RSTD (as defined in TS 38.133) in case of the synchronization source change at the transmitting UE, e.g., indicated by SL-RTD-Info [TS 38.355].
SL positioning during Uu link distortion
Any UE (e.g., receiving or transmitting SL-PRS) in a positioning session may experience handover, RLF or RRC reestablishment in the Uu connection to the gNB. This may cause interruption to the SL PRS transmissions or receptions between this UE and other UE(s) in the same SL positioning session. 
For example, during a UE handover, the UE may not be able to use the SL positioning resources configured by the old serving cell during the interruption period and until a new configuration is received via the new serving cell. As a result, SL positioning measurements become impacted due to these procedures.
Providing SL positioning resources, e.g., in HO command could help to ensure early availability of SL positioning resources after HO but also during HO and hereby avoid the impact on SL positioning measurements. 
If continuing SL positioning measurements is not made possible during HO, RLF, or RRC reestablishment procedures on Uu, the SL positioning measurement procedure may need to be abandoned and the incomplete measurements shall be dropped, especially when the SL-PRS resource availability is interrupted for a long time. When the unavailability of SL-PRS resources is during a short time, e.g., which may be the case at RLF, the impacted measurement can be resumed after the impacting procedure is finished.
Some examples:
· During an SL Rx-Tx measurement, the SL-PRS transmissions can be stopped or delayed making completing the measurement irrelevant.
· During SL-RTOA measurement, the SL positioning target UE may perform handover which will impact its ability to complete SL-RTOA measurement.

Observation 1 (Uu link distortion [RLF, RRC reestablishment, handover]): Handover, RRC re-establishment, RLF can cause long SL-PRS resource interruptions or even unavailability.
Different solutions have been proposed in the previous meetings. Below is the compromise solution.
Proposal 4 (Uu link distortion [RLF, RRC reestablishment, handover]): It is clarified in TS 38.133 for the SL-PRS based measurements in the introduction section 12A.1: 
· NOTE 3: When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, assuming that UE has a dedicated RX/TX chain for the sidelink operation. Otherwise, the UE may interrupt the SL positioning measurements or SL-PRS transmissions in order to meet the measurement requirements specified in Clause 6.
Summary
The following proposals and observations summarize the discussions presented in this paper.
Proposal 1: For UE configured for CPP measurement with legacy measurement with multiple PFLs, when LMF does not configure measurement time window(s) for a PFL or UE does not support FG 41-2-3, 
· Carrier phase positioning measurement is performed on all PFLs configured to UE for legacy measurements on per PFL basis.
· UE reports the carrier phase measurement as nr-RSCPD-r18 defined in 37.355.
· Existing requirements for RSTD/UE Rx-Tx without time window apply.

Proposal 2: For UE configured for CPP measurement with legacy measurement with multiple PFLs, when UE is configured with time window but does not support FG 41-2-8/41-2-9, existing requirements without time window apply for legacy measurements. The UE is not required to report carrier phase measurement if the resource set(s) associated to the configured time window have occasions outside of the time window.

Proposal 3: For SL RTOA, UE behaviour upon the synchronization source change at the transmitting UE is the same as when upon the synchronization change at the measuring UE.

Proposal 4: For SL RTOA, the same UE behaviour shall apply as for SL RSTD (as defined in TS 38.133) in case of the synchronization source change at the transmitting UE, e.g., indicated by SL-RTD-Info [TS 38.355].

Observation 1 (Uu link distortion [RLF, RRC reestablishment, handover]): Handover, RRC re-establishment, RLF can cause long SL-PRS resource interruptions or even unavailability.

Proposal 4 (Uu link distortion [RLF, RRC reestablishment, handover]): It is clarified in TS 38.133 for the SL-PRS based measurements in the introduction section 12A.1: 
· NOTE 3: When a UE in RRC_CONNECTED state is performing transmissions and/or reception for SL positioning operation, the UE shall meet all the requirements specified in Clause 6, assuming that UE has a dedicated RX/TX chain for the sidelink operation. Otherwise, the UE may interrupt the SL positioning measurements or SL-PRS transmissions in order to meet the measurement requirements specified in Clause 6.
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