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[bookmark: _Toc131604798]Introduction
This document provides a summary of the discussion of R18 maintenance issues related to the carrier phase positioning in WI “expanded and improved NR positioning” [1]. The summary is prepared based on RAN1’s agreements made in previous meetings [2-7] as well as the contributions submitted to the current meeting ([8-15]).
Issue #1: The centre frequency associated with the CPP measurement
Background: 
	Agreement (RAN1#112bis-e)
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.




Submitted Proposals: 
	Huawei, HiSilicon[8]
	Proposal 5: For the centre frequency associated with the CPP measurement, it is determined as RE 0 of RB , where  is the number of RBs for PRS or SRS.
· Endorse the following TP to clauses 5.1.42 and 5.2.8 of TS 38.215
[bookmark: _Toc146730316][bookmark: _Toc145501655]---------------------------- Start of Text Proposal for TS 38.215 ----------------------------
< Unchanged parts are omitted >
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for DL PRS in the PFL.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



< Unchanged parts are omitted >
5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs for the SRS.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.215 -----------------------


	CATT[11]
	Proposal 11: Adopt TP#10 for including the definition of center frequency in the definitions of the DL RSCP and UL RSCP.
TP #10

	Reason for change:
	There are two interpretations of center frequency for DL/UL carrier phase measurement, where the two RF frequencies have SCS/2 apart. The first interpretation is the RF frequency of RE 0 of PRB NRB/2, where N_RB represents the BW of the DL PRS/UL SRS. The second interpretation is that the center frequency lies between the lowest and highest RF frequencies of and highest of the DL PRS/UL SRS.

	
	

	Summary of change:
	In clause 5.1.42 of TS 38.215, add the definition of center frequency for DL RSCP and UL RSCP.
The center frequency associated with the CPP measurement, it is determined as RE 0 of RB NRB/2, where NRB is the number of RBs for PRS or SRS for positioning purposes

	
	

	Consequences if not approved:
	The definition of center frequency for DL RSCP and UL RSCP is not clear.



-------------------------------------------- Start of text proposal to TS 38.215 v18.1.0 ---------------------------------------
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.

The center frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB /2 where NRB is the total number of RBs for DL PRS in the PFL.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE


…
5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

The center frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB /2 where NRB is the total number of RBs for the SRS for positioning purposes.



The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


…
-------------------------------------------- End of text proposal to TS 38.215 v18.1.0 ---------------------------------------


	Samsung[13]
	Proposal 2: For carrier phase measurement, the “center frequency” is the average frequency of the two middle sub-carriers of:
· the DL positioning frequency layer (PFL) for DL RSCP
· the SRS for positioning purposes for UL RSCP
Therefore, we suggest the following text proposals for TS 38.215:

5.1.42 DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes. The center frequency is defined as the average frequency of the two middle sub-carriers of the DL positioning frequency layer (PFL) configured for the measurement.

For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement. The center frequency is defined as the average frequency of the two middle sub-carriers of the SRS for positioning purposes configured for the measurement.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.




	
	



FL Comments:
It was agreed that the frequency associated DL/UL carrier phase measurements corresponds to the center frequency of the DL PFL/UL SRS transmission bandwidth. However, there can be two plausible interpretations of the center frequency.

· Interpretation A: The frequency is the RF frequency of a center subcarrier of the DL PFL/UL SRS transmission BW. Specifically, it corresponds to the RF frequency of RE 0 of PRB N_RB/2, where N_RB denotes the bandwidth of the DL PRS/UL SRS.
· Interpretation B: In contrast, in Interpretation B the frequency corresponds to the exact middle frequency between the lowest carrier frequency and highest carrier frequencies of the DL PPFL/UL SRS bandwidth. In this case, the carrier frequency can be calculated by averaging of the lowest and highest carrier frequencies of the DL PPFL/UL SRS. 

The matter regarding the adoption of Interpretation A or B has been discussed over the last two meeting without arriving at a conclusive decision. It is important for RAN1 to provide clarity on this issue in this meeting to preempt any potential confusion in both the specification and implementation processes. Taking into account that the frequency associated with Interpretation B is actually a “virtual’ frequency, which is not defined in RAN4, Interpretation A may be as a preferred one.

(Round 1) Proposal 2-1
Adopt the following TP#1 for Clauses 5.1.42 and 5.2.8 of TS 38.215:

TP#1
	Reason for change:
	There are two interpretations of center frequency for DL/UL carrier phase measurement, where the two RF frequencies have SCS/2 apart. The first interpretation is the RF frequency of RE 0 of PRB NRB/2, where N_RB represents the BW of the DL PRS/UL SRS. The second interpretation is that the center frequency lies between the lowest and highest RF frequencies of and highest of the DL PRS/UL SRS.

	
	

	Summary of change:
	In clause 5.1.42 of TS 38.215, add the definition of center frequency for DL RSCP and UL RSCP.
The center frequency associated with the CPP measurement, it is determined as RE 0 of RB NRB/2, where NRB is the number of RBs for PRS or SRS for positioning purposes

	
	

	Consequences if not approved:
	The definition of center frequency for DL RSCP and UL RSCP is not clear.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying DL PRS configured for the measurement. 

DL RSCP is associated with the center frequency of the DL positioning frequency layer (PFL) configured for the measurement for RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE modes.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs of DL PRS in the PFL.
	
For frequency range 1, the reference point for the DL RSCP shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCP shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



===================== Unchanged parts omitted ======================
5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) is defined as the phase of the channel response at the 1st  path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 

UL RSCP is associated with the center frequency of the transmission bandwidth of the SRS for positioning purposes configured for the measurement.

The centre frequency is defined as the absolute RF frequency corresponding to RE 0 of RB NRB/2 where NRB is the total number of RBs of the SRS transmission bandwidth.

The reference point for UL RSCP shall be:
-	for type 1-C base station TS 38.104 [9]: the Rx antenna connector,
-	for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (i.e., the centre location of the radiating region of the Rx antenna),
-	for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.


< Unchanged parts are omitted >
-------------------------------------------- END of text proposal to TS 38.214 v18.1.0 ---------------------------------------



	Company
	comments

	Qualcomm
	We support the interpretation B and we believe it follows the previous agreements and the technical validity of the actual implementations. 

	CATT
	We prefer Option A.

	ZTE
	Prefer option B. 

	Samsung
	Don’t support TP. Support Interpretation B. Aligned with earlier agreements.

	Intel
	Interpretation B is preferred by us as it is the natural consequence of the agreements so far and do not see a need for the TP since this is the only interpretation possible unless Interpretation A is explicitly captured in the specs. 

	Huawei, HiSilicon
	We support interpretation A. The center frequency defined for SSB and a carrier always maps to a RE since Rel-15.
We do not think interpretation B is the one when we agreed “center”.

	LGE
	Our understanding is interpretation B and we think TP is not required. 

	Nokia, NSB
	We prefer interpretation B.

	FL
	The following figure is copied from the slide: RSCP phase.pptx provided by Huawei. The figure explains how the measured phase is associated with the RB index 0.

[image: ]




FL Comments:
From the feedbacks, it seems the majority companies prefer Interpretation B.  

(Round 2) Proposal 2-1 (as a conclusion)
· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements correspond to the exact middle frequency between the absolute RF frequency of the lowest subcarrier and that of the highest subcarrier of the DL PPFL (or the UL SRS bandwidth).

	Company
	comments

	Samsung
	Support. We are also fine to clarify in the spec if companies see a need for that.
This conclusion aligns with earlier agreements, and is independent of the implementation method used by the UE for carrier phase.

	
	




FL Comments:
From the online discussion, it seems some companies think it may not make much difference to reporting the carrier phase measurement for RAN1 to get  to consider the clarification of the previous agreement before we consider the TPs.

[bookmark: P2](Round 2) (Revise ) Proposal 2-1

Support one of the following options:

· Option 1: Adopt the following modifications on the previous agreements:

	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of DL PRS in the PFL.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of the transmission bandwidth of the SRS for positioning purpose.

· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.
· 




· Option 2: Adopt the following as a conclusion:

· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements correspond to the exact middle frequency between the absolute RF frequency of the lowest subcarrier and that of the highest subcarrier of the DL PPFL (or the UL SRS bandwidth).

· Option 3:

· Support reporting the information related to the absolute RF carrier frequency together with the DL RSCP/RSCPD measurements and the UL RSCP measurements.
· FFS: How the absolute RF carrier frequency is reported

	Company
	comments

	ZTE
	Prefer option 2, or we just leave it to UE implementation. 

	
	




(Round 3) (Revise ) Proposal 2-1

Adopt one of the following options:

· Option 1: Adopt the following modifications on the previous agreements:

	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of DL PRS in the PFL.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of the transmission bandwidth of the SRS for positioning purpose.

· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.
· 




· Option 2: Adopt the following as a conclusion:

· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements correspond to the exact middle frequency between the absolute RF frequency of the lowest subcarrier and that of the highest subcarrier of the DL PPFL (or the UL SRS bandwidth).

· Option 3:

· Support reporting the a  information indication bit related to the absolute RF carrier frequency together with the DL RSCP/RSCPD measurements and the UL RSCP measurements.
· FFS: How the absolute RF carrier frequency is reported

	Company
	comments

	ZTE
	Prefer option 2, or we just leave it to UE implementation. 

	
	




(Round 3) (Revised) Proposal 2-1

Support one of the following options:

· Option 1: Adopt the following modifications on the previous agreements:

	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of DL PRS in the PFL.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of the transmission bandwidth of the SRS for positioning purpose.

· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.
· 




· Option 2: Adopt the following as a conclusion:

· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL (or the transmission bandwidth of the SRS for positioning purpose). 

· Option 3:

· Support optionally reporting an indication M related to the center frequency associated with the DL RSCP/RSCPD and the UL RSCP measurements. 
· If M=1 is reported, the center frequency refers to the absolute RF frequency corresponding to subcarrier 0 of RB N_RB/2, where N_RB is the total number of RBs of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.
· Otherwise, the center frequency refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.


	Company
	comments

	
	

	
	




Issue #2 LoS/NLoS indication associated with carrier phase measurements
Background
	Agreement
Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report.
Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.

TS 37.355 v18.0.0
NR-DL-TDOA-AdditionalMeasurementElement-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceID-r16		NR-DL-PRS-ResourceID-r16						OPTIONAL,
	nr-DL-PRS-ResourceSetID-r16		NR-DL-PRS-ResourceSetID-r16						OPTIONAL,
	nr-TimeStamp-r16				NR-TimeStamp-r16,
	nr-RSTD-ResultDiff-r16			CHOICE {
			k0-r16						INTEGER (0..8191),
			k1-r16						INTEGER (0..4095),
			k2-r16						INTEGER (0..2047),
			k3-r16						INTEGER (0..1023),
			k4-r16						INTEGER (0..511),
			k5-r16						INTEGER (0..255),
			…,
			kMinus1-r18					INTEGER (0..16382),
			kMinus2-r18					INTEGER (0..32764)
	},
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-ResultDiff-r16	INTEGER (0..61)									OPTIONAL,
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	…,
	[[
	nr-UE-Rx-TEG-ID-r17				INTEGER (0..maxNumOfRxTEGs-1-r17)				OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-ResultDiff-r17
									INTEGER (0..61)									OPTIONAL,
	nr-los-nlos-IndicatorPerResource-r17
									LOS-NLOS-Indicator-r17							OPTIONAL,
	nr-AdditionalPathListExt-r17	NR-AdditionalPathListExt-r17					OPTIONAL
	]],
	[[
	nr-RSTD-BasedOnAggregatedResources-r18		ENUMERATED {true}					OPTIONAL,
	nr-AggregatedDL-PRS-ResourceSetID-List-r18	SEQUENCE (SIZE (2.. 3)) OF
								NR-AggregatedDL-PRS-ResourceSetID-Element-r18		OPTIONAL,
	nr-RSCPD-r18								INTEGER (0..61565)					OPTIONAL,
	nr-PhaseQuality-r18							NR-PhaseQuality-r18					OPTIONAL,
	nr-RSCPD-AdditionalMeasurementsAddSample-r18	SEQUENCE (SIZE (1..nrNumOfSamples-1-r18 )) OF
						NR-RSCPD-AdditionalMeasurementElement-r18					OPTIONAL,
	nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx-r18
						ENUMERATED { singleHop, multipleHop }						OPTIONAL
	]]
}




Submitted Proposals: 
	Nokia/NSB[9]
	Proposal 3: Support the following text proposal of Clause 5.1.6.5.2 of TS 38.214
	5.1.6.5.2	PRS for carrier phase positioning
<omitted text>
If the UE reports LoS/NloS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NloS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. The UE is not expected to report the DL RSCP or DL RSCPD measurement for additional detected paths. If the LoS/NloS indicator of the first detected path is not greater than that of any one of additionally detected paths, the UE is expected to report the DL RSCP or DL RSCPD measurement associated with the largest LoS/NloS indicator. 
<omitted text>



	Reason for change:
	For the carrier phase measurement, the UE is only allowed to report the measurement of the first detected path according to the agreement. In the current TS 37.355 structure, the UE reports a main measurement and additional measurements through additional measurement container. For the timing measurement, the UE can report multiple measurement and LoS/NloS indicators for the detected paths. However, the first detected path is not guaranteed as LoS path. The LoS/NloS indicator of the first path could be less than that of the 2nd detected path. In this case, LMF could choose the 2nd detected path as a first path based on the provided information. There was no issue on the legacy DL-TDOA ehaviour, but carrier phase positioning does not support measurements for additional paths. Thus, it is necessary to fix this issue.

	
	

	Summary of change:
	Clarify the UE ehaviour of the DL RSCP or DL RSCPD measurement reporing by adding UE ehaviour into TS 38.214.

	
	

	
Consequences if not approved:
	Even if the LoS/NloS indicator of the first path is not the largest one, the UE may still report the carrier phase measurements based on the supported signal measurement container.






FL Comments:
RAN1 has made the agreement that “Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report”, and “Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18”. From the TS 37.355, it seems RAN2 has decided that both LOS/NLOS indication and carrier phase measurements can be included the IE “NR-DL-TDOA-AdditionalMeasurementElement”. Considering that the first detected path is not guaranteed as LoS path, and the LoS/NloS indicator of the first path could be less than that of the 2nd detected path, it was proposed in [9] that the carrier phase measurement should be reported with the largest LOS/NLOS indicator. From the previous agreements, from RAN1’s perspective it is reasonable to assume the reported RSCP/RSCPD will be associated with the largest LoS/NloS indicator by default, since it represents the largest possibility of the first path. 
(Round 1) Proposal 3-1 

Adopt the following TP#2 for TS 38.214 Clause 5.1.6.5.2:

TP#2
	Reason for change:
	For the carrier phase measurement, the UE is only allowed to report the measurement of the first detected path according to the agreement. In the current TS 37.355 structure, the UE reports a main measurement and additional measurements through additional measurement container. For the timing measurement, the UE can report multiple measurement and LoS/NloS indicators for the detected paths. However, the first detected path is not guaranteed as LoS path. The LoS/NloS indicator of the first path could be less than that of the 2nd detected path. In this case, LMF could choose the 2nd detected path as a first path based on the provided information. There was no issue on the legacy DL-TDOA ehaviour, but carrier phase positioning does not support measurements for additional paths. Thus, it is necessary to fix this issue.

	
	

	Summary of change:
	Clarify the UE ehaviour of the DL RSCP or DL RSCPD measurement reporing by adding UE ehaviour into TS 38.214.

	
	

	
Consequences if not approved:
	Even if the LoS/NloS indicator of the first path is not the largest one, the UE may still report the carrier phase measurements based on the supported signal measurement container.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5.2	PRS for carrier phase positioning
===================== Unchanged parts omitted ======================
If the UE reports LoS/NloS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NloS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. The reported DL RSCP or DL RSCPD measurement is expected to be associated with the largest LoS/NloS indicator by default if multiple LoS/NloS indicators are reported.

-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------


	Company
	comments

	Qualcomm
	We don’t support this change. We should leave this up to UE implementation 

	CATT
	Support. 

	Xiaomi
	Not needed. It is up to UE implementation.

	Vivo
	Same view as Qualcomn and Xiaomi

	ZTE
	Agree with Qualcomm, xiaomi and vivo. The newly added part seems like a new UE behavior. 

	Samsung
	Not needed.

	Intel
	Same view as QC and others – this should be up to UE implementation.

	Huawei, HiSilicon
	We do not believe it is necessary.

	InterDigital
	We support to include at least “The UE is not expected to report the DL RSCP or DL RSCPD measurement for additional detected paths” from Nokia’s proposal to reflect the RAN1 agreement about reporting RSCP/RSCPD for the first path only. Why was it removed?

	LGE
	Not necessary 

	Nokia, NSB
	Support. We don’t think it is up to the UE implementation. If it is up to the UE implementation, the carrier phase measurement would be likely to be added to the existing timing measurement method. The LMF cannot assume that the UE behaviour of LoS/NLoS indicator reporting may be different when it reports CP measurement than the timing measurement.  



[bookmark: P3](Closed) Proposal 3-1
Adopt one of the following options:

· Option 1: The reported DL RSCP or DL RSCPD measurement is expected to be associated with the largest LoS/NloS Indicator if multiple LoS/NloS Indicators are reported.
· Option 2 (as a conclusion): The reported DL RSCP or DL RSCPD measurement may or may not be associated with the largest LoS/NloS Indicator if multiple LoS/NloS Indicators are reported.

	Company
	comments

	Samsung
	We already have defined the CP measurement to be associated with the 1st path delay, in TS 38.215. We don’t see a need for more agreements. This may or may not be the strongest multi-path. 

	FL
	Based on the online discussion, companies have different views on the necessity of the proposal. The FL does not see any significant impact on the RAN2/RAN3/RAN4. Thus, suggests closing the discussion in this meeting. 



Issue #3: Measurement gap for DL RSCP and/or DL RSCPD
Background:
	Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.

Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.


 
Submitted Proposals: 

	CATT[11]
	Proposal 10: Adopt TP#9 for correcting the description of regarding the measurement gap for DL RSCP and/or DL RSCPD.

TP #9
	Reason for change:
	A Rel-17 UE can perform positioning measurements inside measurement gap or PPW. According to the agreements of the 3GPP RAN1#113, a Rel-18 UE can only perform CPP positioning measurements within measurement gap.

In Rel-18, the DL RSCPD and/or DL RSCP can be reported together with the Rel-16 timing measurement (RSTD / UE Rx-Tx time difference), but it needs to be clarified at 38.214 that a Rel-18 UE can only perform CPP measurement within MG.

Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.

Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.


	
	

	Summary of change:
	In clause 5.1.6.5 of TS 38.214, add the UE behavior that a Rel-18 UE can only perform DL RSCPD and/or DL RSCP measurements in measurement gap.


	
	

	Consequences if not approved:
	The UE behavior for measurement of DL RSCPD and/or DL RSCP is not clear.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
[bookmark: _Toc155777344]5.1.6.5.2 PRS for carrier phase positioning
A UE, subject to UE capability, can only perform DL RSCPD and/or DL RSCP measurements in measurement gap.

For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD.

-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------




FL Comments:
It seems there is a need to add the clarification that DL RSCP/RSCPD are measured within the configured measurement gap based on previous RAN1 agreements. 

(Round 1) Proposal 4-1
Endorse TP#4 for TS 38.214 Clauses 5.1.6.5.2
TP #3
	Reason for change:
	A Rel-17 UE can perform positioning measurements inside measurement gap or PPW. According to the agreements of the 3GPP RAN1#113, a Rel-18 UE can only perform CPP positioning measurements within measurement gap.

In Rel-18, the DL RSCPD and/or DL RSCP can be reported together with the Rel-16 timing measurement (RSTD / UE Rx-Tx time difference), but it needs to be clarified at 38.214 that a Rel-18 UE can only perform CPP measurement within MG.

Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.

Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.


	
	

	Summary of change:
	In clause 5.1.6.5 of TS 38.214, add the UE behavior that a Rel-18 UE can only perform DL RSCPD and/or DL RSCP measurements in measurement gap.


	
	

	Consequences if not approved:
	The UE behavior for DL RSCPD and/or DL RSCP measurement is not clearly defined.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5.2 PRS for carrier phase positioning
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer .within the configured measurement gap.

-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------

	Company
	comments

	Qualcomm
	OK

	CATT
	Support

	Xiaomi
	Ok 

	Vivo
	OK

	ZTE
	OK

	Samsung
	Can configured measurement gap apply to inactive/idle UEs?

	Intel
	OK. To address Samsung’s point, the added text could be further qualified for UE in RRC_CONNECTED state.

	Huawei, HiSilicon
	We do not think it is needed; it is anyway part of RAN4 specification.
For RRC_INACTIVE (RSCP/RSCPD) and RRC_IDLE (RSCPD), do we need any separate description?

	InterDigital
	Ok

	LGE
	Ok for RRC_CONNECTED, but have same concern with Samsung that it is not valid for RRC_IDLE/INCATIVE state. Fine with Intel’s suggestion. 

	Nokia, NSB
	Ok




FL Comments:
The TP is revised based on the received comments. 

[bookmark: TP3](Closed) Proposal 4-1
Endorse the TP#3 in R1-2401485 Section7 for TS 38.214 Clauses 5.1.6.5.2
TP #3
	Reason for change:
	A Rel-17 UE can perform positioning measurements inside measurement gap or PPW. According to the agreements of the 3GPP RAN1#113, a Rel-18 UE can only perform CPP positioning measurements within measurement gap.

In Rel-18, the DL RSCPD and/or DL RSCP can be reported together with the Rel-16 timing measurement (RSTD / UE Rx-Tx time difference), but it needs to be clarified at 38.214 that a Rel-18 UE can only perform CPP measurement within MG.

Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.

Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.


	
	

	Summary of change:
	In clause 5.1.6.5 of TS 38.214, add the UE behavior that a Rel-18 UE can only perform DL RSCPD and/or DL RSCP measurements in measurement gap.


	
	

	Consequences if not approved:
	The UE behavior for DL RSCPD and/or DL RSCP measurement is not clearly defined.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5.2 PRS for carrier phase positioning
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer. For a UE in RRC_CONNECTED state, DL RSCP/RSCPD measurements are measured within the configured measurement gap.


-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------

	Company
	comments

	FL
	The TP was agreed online session.

	
	



Issue #4: DL PRS outside the indicated time window
Submitted Proposals: 
	ZTE[15]
	Proposal 8: Adopt TP#3-1 for TS 38.214
· Reason for change: The agreement in RAN1#115 specified the UE ehaviour while receiving DL PRS outside the indicated time window, which is not captured in the latest CR.
· Summary of change: In TS 38.214, include the UE ehaviour outside the indicated time window. 
· Consequences if not approved: UE’s ehaviour is not unclear when UE receives DL PRS outside the indicated time window
· Clause affected: 5.1.6.5 in 38.214
TP#3-1 for TS 38.214:
	5.1.6.5	PRS reception procedure
The UE can be configured with one or more DL PRS resource set configuration(s) as indicated by the higher layer parameters NR-DL-PRS-ResourceSet and NR-DL-PRS-Resource as defined by Clause 6.4.3 [17, TS 37.355]. Each DL PRS resource set consists of K≥1 DL PRS resource(s) where each has an associated spatial transmission filter. The UE can be configured with one or more DL PRS positioning frequency layer configuration(s) as indicated by the higher layer parameter NR-DL-PRS-PositioningFrequencyLayer. A DL PRS positioning frequency layer is defined as a collection of DL PRS resource sets which have common parameters configured by NR-DL-PRS-PositioningFrequencyLayer.
<Unrelated part omitted>
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window(s).






(Round 2) (Revised) Proposal 5-1
Endorse the TP#4 in R1-2401486 Section5 for TS 38.214 Clause 5.1.6.5
TP #4
	Reason for change:
	In RAN1#115, the following agreement was made:

Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.

The above agreement seems not be fully captured in TS 38.214. 

	
	

	Summary of change:
	Change the description in 38.214 Cluse 5.1.6.5 to fully capture the above agreement.

	
	

	Consequences if not approved:
	The UE behaviour for legacy measurement within an indicated time window is not clearly defined.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5 PRS reception procedure
===================== Unchanged parts omitted ======================
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Otherwise, UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for these measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window(s).

-------------------------------------------- END of text proposal to TS 38.214 v18.1.0 ---------------------------------------

	Company
	comments

	
	

	
	

	
	



[bookmark: _Toc128127646]Issue #5 Editorial corrections and parameter name alignments
Submitted Proposals: 
	vivo[10]
	Proposal 1: 
· Adopt the following modification into TS38.214 for CPP.
	TS 38.214 5.1.6.5	PRS reception procedure

The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

	· Reason for change: modify the typo for the number of time window
· Summary of change: remove the “more” before the “two time window”
· Consequences if not approved: the typo will be retained.






	CATT[11]
	Proposal 9: Adopt TP #8 for correcting the typo in the description of time window for DL RSCP and/or DL RSCPD.

TP #8
	Reason for change:
	Corrections on two typos

	
	

	Summary of change:
	In clause 5.1.6.5 of TS 38.214, correct the number of time window.

	
	

	Consequences if not approved:
	There are two typos in TS 38.214.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5	PRS reception procedure
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Within each window indicated by [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the numbers of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
…
-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------


	OPPO[12]
	Proposal 1: Adopt the following TP for TS38.214:
	· Reason for change: (1) A few high layer parameter names are in [] now and are not aligned with TS 37.355. (2) The description of “DL carrier phase measurement” is not clear. 
· Summary of change: (1) Align the high layer parameter names in 214 with that in 37.355. (2) Clarify that the UE can measure DL RSCP or DL RSCPD in RRC_INACTIVE or RRC_IDLE state.
· Consequences if not approved: The description of carrier phase positioning measurement is ambiguous.

	TS 38.214
5.1.6.5.2	PRS for carrier phase positioning
*** Unchanged parts are omitted ***
If the UE reports LoS/NLoS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NloS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. 
The UE may be provided with nr-PRU-RSCP-MeasInfo [nr-PruInformation-Ue-based-DL-CPP ]  or nr-PRU-DL-TDOA-MeasInfo which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics [nr-CarrierPhaseQualityInfo] NR-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityValue [phase quality index] which provides the uncertainty of the measurement
-	phaseQualityResolution [phase quality resolution] which specifies the resolution levels used in the [phase quality index] field.
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL carrier phase measurementRSCP or DL RSCPD measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.




	ZTE[15]
	[bookmark: _Ref2903]	Proposal 9: Adopt TP#3-2 for TS 38.214
· Reason for change: Make the higher layer parameters in TS 38.214 aligned with TS 37.355 and correct the typo for the number of time windows configured for measurement.
· Summary of change: 1. Change the higher layer parameters in TS 38.214 to be aligned with TS 37.355; 2. Correct the typo for the number of time windows configured for measurement.
· Consequences if not approved: 1. The higher layer parameters in TS 38.214 are not aligned with TS 37.355; 2.the number of time windows configured for measurement is not correct.
· Clause affected: 5.1.6.5 and 5.1.6.5.2 in 38.214
	5.1.6.5	PRS reception procedure
<Unrelated part omitted>
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
For a UE configured with DL PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a DL PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated DL PRS processing windows across all active DL BWPs and is not expected to be indicated with the activated DL PRS processing windows that overlap in time.
The UE, subject to UE capability, may be requested via RequestLocationInformation[higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements]. Within each window indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested via RequestLocationInformation to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements].
<Unrelated part omitted>
5.1.6.5.2	PRS for carrier phase positioning
For DL UE positioning measurement reporting in higher layer parameter NR-DL-TDOA-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) [7, TS 38.215] measurement along with the DL RSTD. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer. 
The UE is expected to obtain each DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. If the UE reports a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCPD measurements can be reported associated with the DL RSTD measurement. If the UE reports a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each DL RSCP or DL RSCPD measurement has its own timestamp. 
When the UE reports a timestamp associated with a DL RSCP measurement or a DL RSCPD measurement, subject to UE capability, it may include a symbol index in the timestamp.
If the UE reports LoS/NloS indicator(s) via higher layer parameter nr-los-nlos-Indicator along with a measurement report containing DL RSCP or DL RSCPD the LoS/NloS indicator(s) are assumed to also apply to the DL RSCP or DL RSCPD measurements. 
The UE may be provided with [nr-PruInformation-Ue-based-DL-CPP ]  NR-PRU-DL-Info which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics [nr-CarrierPhaseQualityInfo] NR-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	[phase quality index] phaseQualityValue which provides the uncertainty of the measurement
-	[phase quality resolution] phaseQualityResolution which specifies the resolution levels used in the phaseQualityValue[phase quality index] field.
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL carrier phase measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.







FL Comments:
Based on the proposals from [10][11][12] and [15], we should make the following corrections in 38.214:
· Correct the typo: ““within one or  more-two time window(s)”.
· Replacing “DL carrier phase measurement” with “DL RSCP/RSCPD measurement”
· [nr-PruInformation-Ue-based-DL-CPP]  NR-PRU-DL-Info or NR-PRU-RSCP-MeasInfo/NR-PRU-DL-TDOA-MeasInfo
· [nr-CarrierPhaseQualityInfo] NR-PhaseQuality
· [phase quality index]  phaseQualityValue
· [phase quality resolution] phaseQualityResolution
· [higher layer parameter] RequestLocationInformation
· [nr-timeWindowConfig-DL-Measurements] NR-DL-PRS-MeasurementTimeWindowsConfig
· [nr-timeWindowConfig-DL-Measurements] NR-DL-PRS-MeasurementTimeWindowsConfig

[bookmark: TP5](Closed) Proposal TP#5

Adopt the TP#5 in R1-2401485 Section 7 for TS38.214 Clause 5.1.6.5

TP #5
	Reason for change:
	1) In 5.1.6.5, there is a typo in “within one or  more-two time window(s)”,
2) “DL carrier phase measurement” should be replaced with DL RSCP/RSCPD measurement
3) A number of IEs in brackets in 38.214 can be replaced with the IEs defined in TS 37.355.

	
	

	Summary of change:
	1) Correct the typo
2) Replace “DL carrier phase measurement” with “DL RSCP/RSCPD measurement”
3) Replace the IEs in brackets in 38.214 with the IEs defined in TS 37.355.

	
	

	Consequences if not approved:
	The specification is not clearly defined.




-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5	PRS reception procedure
===================== Unchanged parts omitted ======================
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform DL RSCPD and/or DL RSCP measurements on indicated DL PRS resource sets occurring within one or  more-two time window(s) indicated by NR-DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements]. Within each window indicated by NR-DL-PRS-MeasurementTimeWindowsConfig [nr-timeWindowConfig-DL-Measurements], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by DL-PRS-MeasurementTimeWindowsConfig[nr-timeWindowConfig-DL-Measurements].

…===================== Unchanged parts omitted ======================

5.1.6.5.2	PRS for carrier phase positioning
…===================== Unchanged parts omitted ======================
The UE may be provided with NR-PRU-DL-Info [nr-PruInformation-Ue-based-DL-CPP ] which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics NR-PhaseQuality [nr-CarrierPhaseQualityInfo] corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityValue [phase quality index] which provides the uncertainty of the measurement
-	phaseQualityResolution[phase quality resolution] which specifies the resolution levels used in the phaseQualityValue[phase quality index] field.
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL carrier phaseRSCP/RSCPD measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.

-------------------------------------------- End of text proposal to TS 38.214 v18.1.0 ---------------------------------------



	Company
	comments

	Qualcomm
	OK

	CATT
	OK

	Xiaomi
	Ok 

	Vivo
	OK

	ZTE
	Support

	Samsung
	Ok

	Intel
	OK.

	Huawei, HiSilicon
	OK

	LGE
	Ok. One minor correction is required; the first “[“ before NR-DL-PRS-MeasurementTimeWindowsConfig should be removed as well. 
FL: Okay. Corrected.

	Nokia
	Ok

	FL
	The TP was agreed in online session.



Thursday Online Session
(Round 3) (Revised) Proposal 2-1

Support one of the following options:

· Option 1: Adopt the following modifications on the previous agreements:

	Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of DL PRS in the PFL.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement (RAN1#112bis-e)
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose. More specifically, the center frequency refers to the absolute RF frequency corresponding to RE 0 of RB N_RB/2 where N_RB is the total number of RBs of the transmission bandwidth of the SRS for positioning purpose.

· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.
· 




· Option 2: Adopt the following as a conclusion:

· The center frequency of the DL RSCP/RSCPD (or the UL RSCP) measurements refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL (or the transmission bandwidth of the SRS for positioning purpose). 

· Option 3:

· Support optionally reporting an indication M related to the center frequency associated with the DL RSCP/RSCPD and the UL RSCP measurements. 
· If M=1 is reported, the center frequency refers to the absolute RF frequency corresponding to subcarrier 0 of RB N_RB/2, where N_RB is the total number of RBs of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.
· Otherwise, the center frequency refers to the average frequency of the absolute RF frequencies corresponding to subcarrier 11 of RB (N_RB/2 - 1) and subcarrier 0 of RB N_RB/2 of the DL PFL or the transmission bandwidth of the SRS for positioning purpose.


	Company
	comments

	
	

	
	



(Round 2) (Revised) Proposal 5-1
Endorse the TP#4 in R1-2401486 Section7 for TS 38.214 Clause 5.1.6.5
TP #4
	Reason for change:
	In RAN1#115, the following agreement was made:

Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.

The above agreement seems not be fully captured in TS 38.214. 

	
	

	Summary of change:
	Change the description in 38.214 Cluse 5.1.6.5 to fully capture the above agreement.

	
	

	Consequences if not approved:
	The UE behaviour for legacy measurement within an indicated time window is not clearly defined.



-------------------------------------------- Start of text proposal to TS 38.214 v18.1.0 ---------------------------------------
5.1.6.5 PRS reception procedure
===================== Unchanged parts omitted ======================
The UE, subject to UE capability, may be requested to perform DL RSTD, UE Rx – Tx time difference, DL PRS-RSRP, and DL PRS-RSRPP measurement on the indicated DL PRS resource sets only within the window(s) indicated by [nr-timeWindowConfig-DL-Measurements]. Otherwise, UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for these measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window(s).

-------------------------------------------- END of text proposal to TS 38.214 v18.1.0 ---------------------------------------
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Appendix
Agreements made in RAN1#112
	Agreement
To enable UE-based and UE-assisted NR carrier phase positioning (CPP), one or both of the following new measurements should be introduced:
· DL carrier phase (CP), which is obtained by a UE measuring the DL PRS signal(s) from a TRP.
· FFS: The detailed definition of the DL CP
· DL carrier phase difference (CPD), which is the difference of two DL CPs from two TRPs
· FFS: The detailed definition of the DL CPD
To enable NG-RAN node-assisted NR carrier phase positioning (CPP), the following new measurement should be introduced:
· UL carrier phase (CP), which is obtained by a TRP measuring the UL SRS for positioning or MIMO SRS from a UE.
· FFS: The detailed definition of the UL CP

Agreement
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.
· FFS: the reference point of the RSCP
· FFS: whether/how the measurement timing is defined
· Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
· Note: Whether to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase measurement for NR CPP

Agreement
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
· FFS: whether/how to define per path RSCPD
· Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP

Agreement
For NR carrier phase positioning, at least support the following approach: enable a UE/TRP to report carrier phase measurements together with the legacy positioning measurements to LMF
· FFS: which legacy positioning measurements among RSTD, RTOA, UE Rx-Tx time difference measurements, gNB Rx-Tx time difference measurements.

Agreement
NR UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the UL SRS signal for positioning purpose configured for the measurement. A UL RSCP is associated with a specific RF frequency.
· FFS: the reference point of the UL RSCP
· FFS: whether/how the measurement timing is defined
· Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
· Note: The support of MIMO SRS for positioning is transparent to UE

Agreement
To support NR carrier phase positioning, further consider the following options:
· Option 1: Support a UE/TRP to report the carrier phase measurements of more than one frequency within a PFL/carrier to LMF
· NOTE: the frequency can be the carrier frequency or the frequency of a subcarrier
· FFS: the details of reporting, e.g., the maximum number of reported frequencies within a PFL/ carrier
· Option 2: Introduce and report a new type of UE/TRP measurement based on carrier phase differentials across multiple subcarriers within a PFL/carrier
· NOTE: carrier phase differentials across multiple subcarriers within a carrier can be related to time of arrival
· Option 3: Support a UE/TRP to optionally report an estimated integer ambiguity and/or search range of the integer ambiguity to LMF
· Option 4: Support LMF to provide the expected integer ambiguity range at least for UE-based NR CPP in the positioning assistance data.

Agreement
Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report.



Agreements made in RAN1#112bis-e
	Agreement
Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
· Note: It is up to RAN4 to decide whether and how to define the requirements for DL RSCP and/or DL RSCPD. No LS needed to RAN4 for this note.
· DL RSCP can be reported together with UE Rx – Tx time difference measurement
· DL RSCPD can be reported together with RSTD measurement
· FFS: details on how to eliminate unknown initial Rx phase with RSCP/RSCPD reporting can be further discussed
· Note: Whether to support standalone DL RSCP and/or DL RSCPD reporting, or DL RSCP/DL RSCPD reporting with other new types of measurements (if agreed), can be further discussed.


Agreement
Support one of the following options for the definition of the reference point of the UE/TRP carrier phase measurements (down-selection in RAN1#113).
· Option 1: 
· The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for frequency range 1 and frequency range 2.
· The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for frequency range 1 and frequency range 2.
· Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for reporting.
· Option 2: 
· The reference point of the UE/TRP carrier phase measurements is defined as the antenna phase center of the UE/TRP Rx antenna for frequency range 1 and frequency range 2.
· UE/TRP should provide the antenna phase center offset (PCO), i.e., the relative position between the antenna phase center and the antenna connector to LMF
· FFS: the more details of the PCO reporting, e.g., in LCS or GCS frame

Agreement
To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the serving gNB of a UE to configure the transmission of the [indicated] UL SRS resources from the UE within indicated time window(s).
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the [indicated] UL SRS resources from the UE within indicated time window(s).
· Note: this may be a different indicated time window

Agreement
To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on [indicated] DL PRS resources occurring within indicated time window(s).
· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.

Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.

Agreement
· Support enabling a TRP to report UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF
· Note 1: The report of UL carrier phase measurement with gNB Rx – Tx time difference does not necessarily require the report of DL carrier phase measurement with UE Rx – Tx time difference.
· Note 2: This doesn’t preclude standalone UL carrier phase measurements reporting.

Agreement
Further study whether and how to support a UE/TRP to report the carrier phase measurement quality indication for corresponding the phase measurements. 

Agreement
For NR UL carrier phase positioning for UE in RRC_CONNECTED and RRC_INACTIVE states, support reuse of existing physical layer procedures for UL positioning (e.g., UL-TDOA), with necessary enhancements in the measurement configuration, measurement request and measurement report (e.g., the configuration related to the NR UL CPP).
· FFS: the details of the enhancements.

Agreement
Adopt one of the following options for a timestamp associated with a reported RSCP/RSCPD measurement (make the decision in RAN1#113): 
· Option 1:
· NR-TimeStamp, currently defined in TS 37.355, is reused as the timestamp with the granularity of a slot. 
· FFS: Whether to clarify in the specification the reported RSCP/RSCPD value presents the RSCP/RSCPD of a specific OFDM symbol within the slot identified by the NR-TimeStamp.
· Option 2:
· NR-TimeStamp, currently defined in TS 37.355, should be enhanced to include the OFDM symbol index in a slot, as the timestamp for RSCP/RSCPD measurements.

Agreement
To address the impact of the phase delays on Tx/Rx RF chains, support one or more of the following options (down-selection in RAN1#113):
· Option 1a: introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals 
· Rel-17 definitions of UE/TRP Tx/Rx TEGs can be used as the starting point for defining UE/TRP Tx/Rx PEGs.
· FFS: the details of \the UE/TRP Tx/Rx PEGs
· Option 1b: Introduce Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs to identify the individual Tx/Rx RF chains for transmitting/receiving the DL PRS/UL SRS signals. 
· FFS: the details of the Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs
· Note: Device transmitting PRS or positioning SRS provides Tx antenna ID or Tx Chain ID. Device receiving PRS or positioning SRS provides Rx antenna ID or Rx Chain ID.
· Option 1c: introduce the report of ARP ID for the Rx/Tx of DL PRS/UL SRS signals. 
· The transmission/reception associated with the same ARP ID is assumed from the same ARP.
· FFS: the maximum number of ARP IDs.
· Option 2: reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value.
· Option 3: RAN1 sends an LS to RAN4, requesting RAN4 to consider whether there is a need to define the new UE/TRP Tx/Rx phase error groups (PEGs), introduce new IDs (e.g., Tx/Rx RF antenna IDs ) to present the phase delays for the Tx/Rx of DL PRS/UL SRS signals, or reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value, and provide the definitions if RAN4 decides it is needed.




Agreements made in RAN1#113
	Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 
· The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.
· The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.
· Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.

Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:

To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the serving gNB of a UE to configure the transmission of the UL SRS resources from the UE within indicated time window(s).
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the UL SRS resources from the UE within indicated time window(s).
· Note: this may be a different indicated time window

To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource sets occurring within indicated time window(s).
· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.


Agreement
For UE-based carrier phase positioning, support enabling LMF to forward the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.
· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.
· additional information of the same PRU includes at least PRU location. 
· FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.

Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.
· The target and the reference TRP are in the same PFL


Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.

Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
· FFS: the maximum number of the windows

Agreement
To enable LMF to request the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE Measurement Periodicity in MEASUREMENT REQUEST in TS 38.455.
· FFS: the maximum number of the windows

Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.FFS: the maximum number of the windows
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Agreements made in RAN1#114

	Agreement
Confirm the following working assumption with modification made in RAN1#113: 

Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of system frame number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
· FFS: the maximum number of the windows

Agreement
When a LMF requests the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), 
· the duration of a time window can be configured by one of the following values:
· {1, 2, 4, 8, 12} OFDM symbols
· {1, 2, 4, 6, 8, 12, 16} slots
· FFS: additional values
· the number of the time windows can be configured as:
· {1, 2, …, 16}

Agreement
When a LMF requests the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s):
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2, …, 16}

Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}

Agreement
Each DL RSCP/RSCPD measurement instance is obtained with  sample only.

Conclusion
From RAN1’s perspective, the granularity and the range of the RSCP/RSCPD measurements can be defined by RAN4.

Agreement
Endorse the following RAN1 reply on PRU procedures

RAN1 reply:
	Current RAN1 specifications do not support a mechanism to ensure simultaneous measurements/transmissions (e.g. in the same slot(s)) for multiple UEs, including a target UE and a PRU.
RAN1 will continue discussions on what enhancements to LPP, NRPPa, and/or RAN signaling are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, including a target UE and a PRU; and to support simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
Note: The enhancements might or might not have RAN1 specification impact.



In above reply, RAN1 indicated that RAN1 would continue the discussions on the enhancements that are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 

In this LS, RAN1 informs SA2 that RAN1 has continued the discussion, and reached the following agreements related to the support of simultaneous measurements of the same DL-PRS for multiple UEs and the simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 

Furthermore, it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is closely relatedapplicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods. Therefore, RAN1’s agreements related to the NR carrier phase positioning are provided in Section 4 in this LS for information.

To SA2:
Action: RAN1 respectfully asks SA2 to take the above reply into account for future work. 
To RAN2/RAN3:
Action: RAN1 respectfully asks RAN2/RAN3 to work on the necessary higher-layer signalling support, and provide the feedback if there is any concern.

Agreement
Endorse the draft LS in R1-2308643.
Final LS in R1-2308644.


Agreement
For the timestamp associated with a reported RSCP/RSCPD measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 37.355, can be reused as the timestamp. 
· Subject to UE capability, a UE may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp

Agreement
When DL RSCPD/RSCP measurements are reported together with the DL RSTD/ UE Rx – Tx time difference measurements, the DL RSCPD/RSCP measurements are obtained from a single DL PFL only. 
Note: From RAN1’s perspective, the reporting of the carrier phase measurements from one DL PFL has no impact on the reporting of the DL RSTD and/or UE Rx – Tx time difference measurements from the same DL PFL or other DL PFLs.

Agreement
For UE-based carrier phase positioning, when LMF forwards the DL carrier phase measurement reported by a PRU to a target UE, the timestamp associated with the PRU carrier phase measurements should also be forwarded in positioning assistance data.

Agreement
Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements. The phase quality indication includes the following fields:
· phase quality index
· phase quality resolution
The values of the phase quality index and phase quality resolution are left for RAN4.




Agreements made in RAN1#114bis
	Agreement
A UE, which has the capability to support CPP in RRC_INACTIVE/RRC_IDLE state, should measure the DL PRS from the whole DL PFL, i.e., not limited to its initial DL BWP. The RF frequency associated with the DL RSCP/RSCPD when UE is in RRC_INACTIVE/RRC_IDLE state can be defined in the same way as a UE in RRC_CONNECTED state.

Agreement
For the timestamp associated with a reported UL RSCP measurement, NR-TimeStamp, with the granularity of a slot, currently defined in TS 38.455, can be reused as the timestamp. 
· The TRP may optionally provide an OFDM symbol index in the timestamp.
· Note: It is up to RAN2/RAN3 how to signal the timestamp

Conclusion
No further discussion in RAN1 regarding the definition of per path RSCPD in Rel-18.
· Note: This conclusion does not impact the existing definition of the RSCP.

Conclusion
From RAN1’s perspective, there will be no further discussion on the four options that were agreed to consider in the following agreement made in RAN1#112bis-e.
	Agreement
To support NR carrier phase positioning, further consider the following options:
· Option 1: Support a UE/TRP to report the carrier phase measurements of more than one frequency within a PFL/carrier to LMF
· NOTE: the frequency can be the carrier frequency or the frequency of a subcarrier
· FFS: the details of reporting, e.g., the maximum number of reported frequencies within a PFL/ carrier
· Option 2: Introduce and report a new type of UE/TRP measurement based on carrier phase differentials across multiple subcarriers within a PFL/carrier
· NOTE: carrier phase differentials across multiple subcarriers within a carrier can be related to time of arrival
· Option 3: Support a UE/TRP to optionally report an estimated integer ambiguity and/or search range of the integer ambiguity to LMF
· Option 4: Support LMF to provide the expected integer ambiguity range at least for UE-based NR CPP in the positioning assistance data.




Agreement
Subject to UE’s capability, if a UE Rx-Tx time difference/DL RSTD measurement is obtained with Nsample (=2, 4) samples, as defined in TS 38.133, the UE Rx-Tx time difference/DL RSTD measurement can be associated with (i.e., reported together with) up to Nsample RSCP/RSCPD measurements.
· A single RSCP/RSCPD measurement is obtained within one sample
· Each RSCP/RSCPD measurement has its own timestamp. 
· Note: It is up to RAN2 on how to define signalling support for the reporting of the timestamps of the RSCP/RSCPD measurements.

Conclusion
No further discussion in RAN1 regarding the support of standalone reporting of NR carrier phase measurements in Rel-18.

Agreement
Endorse the following TP regarding the reporting of the phase quality indication for the RSCP/RSCPD measurements in Clause 5.1.6.5 of TS 38.214.
	Reason for change:
	The specification does not capture the following agreement made in RAN1#114 regarding to the report of the quality indication associated with DL RSCP/RSCPD measurement.
Agreement
Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements. The phase quality indication includes the following fields:
· phase quality index
· phase quality resolution


	Summary of change:
	Add the report of the quality indication associated with DL RSCP/RSCPD measurement according to the agreement made in RAN1#114.

	Consequences if not approved:
	Specification is not aligned with RAN1’s agreement and incomplete



	5.1.6.5	PRS reception procedure
===================== Unchanged parts omitted ======================

The UE may be configured with [higher layer parameter] which contains DL carrier phase measurements performed by a positioning reference unit (PRU) [20, TS 38.305] along with the location information of the PRU. 
The UE may be configured to report quality metrics [higher layer parameter] corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	[phase quality index] which provides the uncertainty of the measurement
-	[phase quality resolution] which specifies the resolution levels used in the [phase quality index] field.
===================== Unchanged parts omitted ======================





Agreement
The timing windows, which were agreed to be introduced for simultaneous PRS measurements in Rel-18, are applicable for UE in RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE states.
Note: no RAN1 specification impact.

Agreement
Endorse the TP in Section 9.1 of R1-2310285 for Clause 5.1.6.5 of TS 38.214.

	Reason for change:
	The following agreement made in RAN1#114 meeting is not captured in the current TS 38.214.
Agreement
For UE-based carrier phase positioning, when LMF forwards the DL carrier phase measurement reported by a PRU to a target UE, the timestamp associated with the PRU carrier phase measurements should also be forwarded in positioning assistance data.


	Summary of change:
	Capture the above agreement in TS 38.214

	Consequences if not approved:
	Specification TS 38.214 is incomplete



	5.1.6.5	PRS reception procedure
===================== Unchanged parts omitted ======================
The UE may be configured provided with [higher layer parameter] which contains DL carrier phase measurements performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurements, and along with the location information of the PRU. 
===================== Unchanged parts omitted ======================





Agreement
Adopt the following changes to the previous agreement made in RAN1#114:
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.




Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.

Agreement
· The DL PRS resource used to obtain a DL RSCP measurement is either the same DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, or one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement.
· Note: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.

Agreement
Adopt the following changes to the previous agreement made in RAN1#114bis: 
	Agreement

The DL PRS resource used to obtain a DL RSCP measurement is either the same DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, or one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement.
· Note 1: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.
· Note 2: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCP measurements are identified/reported.



Agreement
· The DL PRS resource used to obtain a DL RSCP measurement is either the same DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, or one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement.
· Note: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.
Agreement
The pair of the DL PRS resources used to obtain a DL RSCPD measurement are either the same as the pair of DL PRS resources used to obtain the associated DL RSTD measurement, or one of the pairs of DL PRS resources used to obtain the associated DL RSTD measurement.
· Note 1: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCPD measurements are identified/reported.

Agreement
From RAN1’s perspective, the granularity with ReportingGranularityfactor k={-1, -2} for the reporting of DL/UL timing measurements is applicable to all positioning methods.

Conclusion
No further discussion in RAN1 on how to address the impact of the phase delays on Tx/Rx RF chains in Rel-18.
· Note: The conclusion does not preclude further discussion of the phase delays in UE feature for NR CPP.





[bookmark: _Toc151455444]Agreements made in RAN1#115
	Agreement
· Support the following for the values of the phase quality index and phase quality resolution for the RSCP quality indication:
· phase quality index can be set as [0, …, 179]
· phase quality resolution can be set as [0.1, 1} degree.
· Note 1: Reporting “phase quality index” = 179 and “phase quality resolution” = 1 degree implies the phase error may exceed 179 degrees.

Agreement
The TP below is endorsed for TS 38.214
	Reason for change:
	The number of samples for carrier phase measurements and the timestamp of carrier phase measurements in the following agreement are not accurately captured in the specification:
Agreement
Subject to UE’s capability, if a UE Rx-Tx time difference/DL RSTD measurement is obtained with Nsample (=2, 4) samples, as defined in TS 38.133, the UE Rx-Tx time difference/DL RSTD measurement can be associated with (i.e., reported together with) up to Nsample RSCP/RSCPD measurements.
· A single RSCP/RSCPD measurement is obtained within one sample
· Each RSCP/RSCPD measurement has its own timestamp. 
· Note: It is up to RAN2 on how to define signalling support for the reporting of the timestamps of the RSCP/RSCPD measurements.


	Summary of change:
	Change the description of Section 5.1.6.5.2 in TS 38.214 to accurately capture the agreement.

	Consequences if not approved:
	The specification is not aligned with the agreement.



5.1.6.5.2	PRS for carrier phase positioning
<Unrelated part omitted>
The UE is expected to obtain each DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. If the UE reports a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133],  up to  DL RSCPD measurements can be reported associated with the DL RSTD measurement. If the UE reports a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133], up to  DL RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each DL RSCP or DL RSCPD measurement has its own timestamp.



Agreement
Endorse TP#3 below for TS 38.214 Clauses 5.1.6.5

    TP#3:
	Reason for change:
	The following agreement made in RAN1#114bis is not fully or clearly captured in the specification, e.g., the number of windows, the number of the indicated DL PRS resource set(s) for all TRPs should be the same.

Agreement (RAN1#114bis)
Adopt the following changes to the previous agreement made in RAN1#114:
	Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.




	Summary of change:
	Modify the text to fully capture the agreement.

	Consequences if not approved:
	Misalignment between the agreement and the specification.



5.1.6.5	PRS reception procedure
===================== Unchanged parts omitted ======================

The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets occurring within one or two time window(s) indicated by [higher layer parameter]. Within each window indicated by [higher layer parameter], the UE expects that the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and that the number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

===================== Unchanged parts omitted ======================


R1-2310789	Reply LS on R1-2308644 for CPP	RAN2, CATT
RAN2 is requesting additional RAN1 input on CPP. RAN1 response needed. To be handled in agenda item 8.3.

Answer to Q1 as follows:
The associated resource ID and resource Set ID in the report of RSCP can be one of the resource ID(s) and resource Set ID(s) used to obtain the associated UE Rx-Tx time difference when UE report these measurements, as explained below.

Each DL RSCP measurement is obtained from a single DL PRS resource, and each DL RSCP measurement is associated with a single UE Rx-Tx time difference measurement.
The DL PRS resource used to obtain the DL RSCP is:
· the same as the DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, if the DL UE Rx-Tx time difference is obtained from a single DL PRS resource, or
· one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement, if the DL UE Rx-Tx time difference is obtained from multiple DL PRS resources.
The associated resource IDs and resource Set IDs in the report of RSCPD can be one of the resource IDs and resource Set IDs used to obtain the associated RSTD when UE report these measurements, as explained below.

Each DL RSCPD is obtained from a pair of DL PRS resources, and each DL RSCPD is associated with a single UE RSTD measurement.
The DL PRS resource pair used to obtain the DL RSCPD is:
· the same as the DL PRS resource pair used to obtain the associated UE RSTD measurement, if the DL RSTD is obtained from a pair of DL PRS resources, or 
· one of the DL PRS resource pairs used to obtain the associated UE RSTD measurement, if the TOA for DL RSTD is obtained from multiple DL PRS resources pairs, or from a pair of DL PRS resource sets.
Include the following agreements in RAN1#114bis as a reference:
	Agreement (RAN1#114bis)
The pair of the DL PRS resources used to obtain a DL RSCPD measurement are either the same as the pair of DL PRS resources used to obtain the associated DL RSTD measurement, or one of the pairs of DL PRS resources used to obtain the associated DL RSTD measurement.
· Note 1: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCPD measurements are identified/reported.
Agreement (RAN1#114bis)
The DL PRS resource used to obtain a DL RSCP measurement is either the same DL PRS resource used to obtain the associated UE Rx-Tx time difference measurement, or one of the DL PRS resources used to obtain the associated UE Rx-Tx time difference measurement.
· Note 1: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.
· Note 2: It has no RAN1 impact. It is up to RAN2 on how the DL PRS resource IDs of DL RSCP measurements are identified/reported.




Answer to Q2:
LOS/NLOS indication associated with the resource of RSCP/RSCPD is not required. Rel-17 LOS/NLOS indication for UE RSTD/Rx-Tx time difference measurements applies for the RSCP/RSCPD measurement(s) in the same report.

Response to Q3 will be based on the following:
Additional DL/UL RSCP measurements and additional RSCPD measurements are supported.
· For each reported additional UE Rx-Tx time difference/RSTD measurement, support UE to report up to N_sample associated DL RSCP/RSCPD measurements. 
· For each reported additional UL RTOA/gNB Rx-Tx time difference measurement, support gNB to report up to N_sample associated UL RSCP measurements.

The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different DL PRS positioning frequency layers. 

The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of dl-PRS-ID with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those dl-PRS-ID. If the UE is not configured to report with

Response to Q4 will be based on the following:
Each indicated DL-PRS resourceSet can be associated with one indicated time window, or two indicated time windows.

Agreement
Draft LS reply to RAN2 in R1-2312392 is endorsed without the note below:
· Note: N_sample = 4 by default. N_sample can be set to 1 or 2 (e.g., via higher layer parameter reducedDL-PRS-ProcessingSamples in TS 37.355).
Final LS is agreed in R1-2312393.

Agreement
When an LMF requests a UE, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) occurring within an indicated time window.
· The UE may use the indicated DL PRS resource set(s) occurring outside the indicated time window for legacy measurements in addition to the indicated DL PRS resource set(s) occurring inside the indicated time window.
· Introduce an optional UE capability for supporting to perform legacy measurements inside the indicated time window only, and an associated configuration to enable legacy measurements inside the time window only.




· Option 3b:

· If the carrier frequency associated with the carrier phase measurements is not the middle frequency between the absolute RF frequency of the lowest subcarrier and that of the highest subcarrier of the DL PPFL or the transmission bandwidth of the SRS for positioning purpose, the carrier frequency should be reported together with the carrier phase measurements in terms of absolute RF frequency channel number (ARFCN). Otherwise, there is no need to report the carrier frequency associated with the carrier phase measurements.
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