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[bookmark: _Toc131604798]Introduction
This document provides a summary of the discussion of the maintenance issues related to the carrier phase positioning, which is within the objectives in Rel-18 new work item on “expanded and improved NR positioning” [1]. The summary is prepared based on RAN1’s agreements made in previous meetings as well as the contributions submitted to the current meeting ([2-45]).

The discussion will focus on the following aspects: 
1) Definition of NR carrier phase measurements
2) NR carrier phase measurements and reporting
3) Differential CPP and PRU
4) Carrier phase measurement quality
5) Interaction between CPP and BW aggregation positioning
6) Reply LSs to RAN2 LS (R1-2310789/R2-2311565)
7) Others

Please note that in this FL summary, a FL proposal may be designated as (H)(M)(L) to indicate its high, medium or low priority for online or offline discussions in this meeting. Nevertheless, we encourage all interested companies to provide feedback on all FL proposals. The FL may revise the priority of the proposals based on inputs from interested companies during the meeting, if it is deemed necessary.

Definitions of NR carrier phase measurements

	Agreement (RAN1#112bis-e)
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
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.




Definition of RSCP/RSCPD in Endorsed Draft CR for TS 38.215 [28][29]:

	[bookmark: _Toc146730316]5.1.42	DL reference signal carrier phase (DL RSCP)	Comment by Lee, Daewon: [114-bis]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.

	Definition
	DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th path delay derived from the resource elements carrying DL PRS configured for the measurement. 	Comment by Lee, Daewon: [114-bis]Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.


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.


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


[bookmark: _Toc146730317]
5.1.43	DL reference signal carrier phase difference (DL RSCPD)

	Definition
	DL reference signal carrier phase difference (RSCPD) is defined as the difference of DL RSCPs measured from DL PRS transmitted in a DL PFL from the transmission point (TP) j and the reference TP i. If UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TP for RSCPD is the same as the reference TP reported for RSTD.

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

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



[bookmark: _Toc146730330]5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th path delay derived from the resource elements carrying sounding reference signals (SRS) configured for the measurement. 	Comment by Lee, Daewon: [114-bis]Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.

UL RSCP is associated with the center frequency of the transmission bandwidth 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.







Frequency information of NR carrier phase measurements

Submitted Proposals: 
	Huawei, HiSilicon[7]
	Proposal 1: RAN1 should clarify which interpretation should be the correct one for the center frequency associated with RSCP measurement.
	For the PRS transmission bandwidth of 100 RBs, from which the RE indices are {0,1,2,…,1199}, there are two interpretations on the center frequency:
· Interpretation 1: the center frequency coincides with RF frequency of RE index 600, which is half SCS shift from the real center frequency but is mapped to physical resource.
· Interpretation 2: the center frequency coincides with RF frequency between RE indices 599 and 600, which is exactly the center frequency.



Proposal 2: For the center frequency associated with the CPP measurement, it is determined as RE 0 of RB , where  is the number of RBs for PRS or SRS.

Proposal 3: Endorse the following TP to clauses 5.1.42 and 5.2.8 of TS 38.215
<Unchanged parts>
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th 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) (of i-th path) is defined as the phase of the channel response at the 1st i-th 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.

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>




FL Comments:
RAN1 has agreed that the frequency associated DL/UL carrier phase measurements corresponds to the center frequency of the DL PFL/UL SRS transmission bandwidth. As outlined in [7], there exist two interpretations of this center frequency. The first interpretation is the RF frequency of RE 0 of PRB N_RB/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.

The issue was discussed in the last meeting w/o conclusion. In FL’s view, clear clarification is important to avoid potential confusion and prevent implementation errors, considering that the RF frequency of the carrier phase measurements is not explicitly reported with the CP measurements.

[bookmark: P211](H)(Round 1) Proposal 2.1-1
Adopt TP#1 in Section 9 of R1-2312270 for TS 38.215 Clauses 5.1.42 and 5.2.8.

TP#1:
	Reason for change:
	The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL. However, it is undefined on how the center frequency is determined, which may cause implementation error due to different interpretations of the center frequency.

	Summary of change:
	Define how the center frequency associated with carrier phase measurements is determined.

	Consequences if not approved:
	It may cause implementation error due to different interpretations of the center frequency.




<Unchanged parts>
5.1.42	DL reference signal carrier phase (DL RSCP)

	Definition
	DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th 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



<Unchanged parts>

5.2.8	UL reference signal carrier phase (UL RSCP)

	Definition
	UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the 1st i-th 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.

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>








	Company
	comments

	vivo
	We are not sure the half of scs is a reasonable interpretation. But if majority have same concern, we are okay to make a conclusion other than a TP.

	ZTE
	We think the current spec is clear enough. The center frequency is aligned with the interpretation 2 of Huawei’s tdoc, and could be the RF frequency between two REs. 

	Samsung1
	Spec is clear, no further clarification needed

	CATT
	Support the proposal to avoid any confusion. As shown above, it seems vivo has interpretation 1 while ZTE holds interpretation 2.

	Huawei, HiSilicon
	We think that clarification is definitely needed. From UE implementation point of view, the phase frequency should be mapped to a RE.

	Qualcomm
	Our understanding is interpretation 2.

	LG
	Our understanding is also interpretation 2. Based on it, we don’t think current specification is ambiguous.




(Closed)Definition of RSCPD

Submitted Proposals: 
	Intel[10]
	Proposal 1
· For DL RSCPD, RSCP j is measured using DL PRS received in a subframe SF_j from target TP j and RSCP i is measured using DL PRS received in a subframe SF_i from reference TP i that is closest in time to subframe SF_j.
· LMF may optionally request a target UE to perform measurements that are restricted to within a time window.


	CATT[13]
	Proposal 3: Support the following definition of RSCPD:
· Option 1: RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.
Proposal 4: Adopt the TP2 regarding the definition of RSCPD in Clause 5.1.43 of TS 38.215 Error! Reference source not found.Error! Reference source not found..

TP 2
	Reason for change:
	The definition of RSCPD is not clear.

	Summary of change:
	Add definition eqution of RSCPD.

	Consequences if not approved:
	The definition of RSCPD is not clear.



5.1.43	DL reference signal carrier phase difference (DL RSCPD)
--------------------- Start of text proposal to TS 38.215 v18.0.0 with draft CR R1-2310743-----------------------

	Definition
	DL reference signal carrier phase difference (RSCPD) is defined as the difference of DL RSCPs measured from DL PRS transmitted in a DL PFL from the transmission point (TP) j and the reference TP i. , defined as RSCP j – RSCP i, where:
· RSCP j is measured from the DL PRS received in a subframe SF_j from reference TP j; 
· RSCP i is measured from the DL PRS received in a subframe SF_i, which should be the same as the subframe SF_j, or if not feasible, the closest to subframe SF_j, from target TP i.
If UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TP for RSCPD is the same as the reference TP reported for RSTD.

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

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE,
RRC_IDLE



----------------------- End of text proposal to TS 38.215 v18.0.0 with draft CR R1-2310743-------------------------


	NTT DCM[17]
	Proposal 1: 
· Support the following option for RSCPD definition
· Option 1: RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.




FL Comments:
Regarding NR DL RSCPD measurement, it was agreed that “RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.” However, the agreement does not define when the RSCPs are measured from the DL PRS signals from target TRP and reference TRP. In last meeting, there were discussion on whether to add the condition on when the RSCPs are measured, including based on RSCPs obtained from the closed subframes or within the indicated time domain window [25]. However, the majority of companies expressed non-support for the proposed change to the definition. For this meeting, three companies provided the proposal that RSCPD is derived from the RSCPs obtained from the closed subframes ([10][13][17]). the FL likes further check the views of the interested companies to see if the proposal is acceptable.
(Round 1) Proposal 2.2-1
 
The NR DL reference signal carrier phase difference (RSCPD) is the phase difference between the Transmission Point (TP) j and the reference TP i, defined as RSCP j – RSCP i, where
· RSCP j is measured from the DL PRS signals received in a subframe SF_j from reference TP j and 
· RSCP i is measured from the DL PRS signals received in a subframe SF i, which should be the same as the subframe SF_j ,or if not feasible, the closest to subframe SF_j, from target TP i.

	Company
	comments

	vivo
	We don’t think the issue is related to the definition, we are okay to limit the requirement to only apply in some cases, but we don’t prefer to change the definition in this stage.

	ZTE
	We don’t prefer changing the definition in such late stage of Rel-18. Moreover, we have agreed the measured PRS resource pair for RSCPD should be one of the PRS resource pairs for RSTD. That is, the subframe SF i and j depends on the what measured for RSTD. Hence, no further limitation is needed at all. 

	Samsung1
	The definition of RSCPD is clear, we don’t see necessity to introduce additional restrictions

	CATT
	Support. 

	Qualcomm
	We understand the potential issue, but we don’t think that discussingwe should discuss this in the definition. 

	FL
	Based on the feedback, the majority feedback does not support further discussion of the issue. Thus, suggest closing the discussion of the issue.




(Closed) Phase continuity
Submitted Proposals: 
	Nokia, NSB[8]
	Proposal 5: RAN1 supports the following text proposal on Clause 5.1.6.5 of TS 38.214.
	<omitted text>
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets and DL PRS resource(s) occurring within one or more time window(s) indicated by [higher layer parameter]. The UE is expected to obtain 1 DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133].
<omitted text>
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 request to be provided with DL RSCP and/or DL RSCP measurements of the PRU for specific DL PRS resource(s) within a time window indicated by [higher layer parameter].
<omitted text>



The reason for the change: As Section 2 briefly showed, the TRP phase offset included in a RSCPD measurement of a target UE and another RSCPD measurement of a PRU would not be the same unless some conditions are satisfied. 


	CATT[13]
	Proposal 5: 
· When a UE reports RSCPD, UE should ensure phase continuity of the two RSCP measurements.
· Note: It is up to UE implementation to ensure phase continuity of the two RSCP measurements.
· When a UE reports multiple RSCPs from different TRPs in a same measurement report, the UE needs to ensure phase continuity of the different RSCP measurements.
· Note: It is up to UE implementation to ensure phase continuity of multiple RSCP measurements.

	Apple[18]
	Conclusion: No further discussion in RAN1 on the details on how to “eliminate unknown initial Rx phase with RSCP/RSCPD reporting” in Rel-18


	Samsung[19]
	Proposal 2: For carrier phase positioning measurement, for RSCPD, a UE should maintain phase continuity between carrier-phase measurement of TRP1 and TRP2.

Text proposal 2: (Clause 5.1.43 of TS 38.215)

Text proposal 3:DL reference signal carrier phase difference (RSCPD) is defined as the difference of DL RSCPs measured from DL PRS transmitted in a DL PFL from the transmission point (TP) j and the reference TP i. If UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TP for RSCPD is the same as the reference TP reported for RSTD.
When the UE reports DL RSCPD measurement(s), the UE is expected to maintain phase continuity between the first carrier phase measurement and the second carrier phase measurement.
For frequency range 1, the reference point for the DL RSCPD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSCPD shall be the antenna of the UE.

The UE may be 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 the location information of the PRU. 
A positioning measurement report with DL RSCPD measurement or DL RSCP measurement includes a phase continuity indicator. The phase continuity indicator indicates whether or not phase continuity has been maintained since the last positioning measurement report with DL RSCPD measurement or DL RSCP measurement.


	LGE[20]
	Proposal 1. UE shall maintain phase continuity during two different measured PRS resources to derive RSCPD.
· Capture the phase continuity condition for RSCPD measurement in RAN1 spec. 
Proposal 2. For the time duration that UE shall maintain phase continuity, indicated time window is reused.





FL Comments:
The proposals related to UE maintaining phase continuity for the carrier measurement have been discussed in previous meetings without conclusion. Considering only few companies provided the feedback in the previous discussion [25], the FL likes to further check with the interested companies to see if we should continue the discussion of the issue in this meeting, and also their views on the proposals provided from [8][13][18][20].
(Round 1) Question 2.3-1

What is your view on the following questions/proposals related to maintaining the phase continuity for carrier phase measurements?

· Q1: Do you think RAN1 should further discuss whether and how to maintain phase continuity related to RSCP/RSCPD measurements?
· Q2: If the answer is yes to Q1, please provide your opinions on the following options: 
· Option 1: 
· The UE may request to be provided with DL RSCP and/or DL RSCP measurements for specific DL PRS resource(s) within an indicated time window:
· Option 2: 
· When a UE reports a RSCPD measurement from the same TRP, the UE should ensure phase continuity between the two RSCP measurements that are used to derive the RSCPD;
· When a UE reports multiple RSCPDs from different TRPs, the UE should ensure phase continuity between the different RSCPs measurements and the reference RSCP that are used to derive the RSCPDs.
· Option 3: 
· In a positioning measurement report with DL RSCPD measurement or DL RSCP measurement,  include a phase continuity indicator to indicate whether or not phase continuity has been maintained since the last positioning measurement report with DL RSCPD measurement or DL RSCP measurement.

	Company
	comments

	vivo
	No, since this is the maintenance meeting.

	ZTE
	Q1: No, it is RAN4 issue

	Samsung1
	Q1: Yes, maintaining phase continuity is essential to have meaningful carrier phase difference measurement. We are fine with option 2 and option 3.

	CATT
	Either Q1, or Option 2 in Q2.

	Huawei, HiSilicon
	Q1: No.

	Qualcomm
	Q1: No

	FL
	Based on the feedback, the majority feedback does not support further discussion of the issue in RAN1. Thus, suggest closing the discussion of the issue.




Carrier phase measurement and reporting
TP #3.1: 
Background
	
Agreement (RAN1#114)
Each DL RSCP/RSCPD measurement instance is obtained with    sample only.

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.




Submitted Proposals: 
	OPPO[12]
	Proposal 3: Endorse the following TP for TS 38.214
· Reason for change: The description on the number of samples for carrier phase measurement and corresponding legacy measurement is not accurate. 
· Summary of change: Add text description in Section 5.1.6.5.2 in TS 38.214 to accurately capture the agreement
· Consequences if not approved: The description on the number of samples for carrier phase measurement has ambiguity.
	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 1 DL RSCP or DL RSCPD measurement with  single sample as defined in [11, TS 38.133]. When The the UE may is configured to report a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133], and the UE can report  RSCPD measurements associated with the DL RSTD measurement and each RSCPD measurement is obtained with single sample. When The the UE may reportis configured to report a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133], the UE can report and  RSCP measurements associated with the UE Rx-Tx time difference measurement and each RSCP measurement is obtained with single sample. 
*** Unchanged parts are omitted ***




	ZTE[15]
	Summary of change: Change the description of the report for RSCPD and RSCP measurement.
Consequences if not approved: The specification is not aligned with agreement.
Clauses affected: 5.1.6.5.2
<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 1 DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. The UE may report a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and up to  RSCPD measurements associated with the DL RSTD measurement. The UE may report a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and up to  RSCP measurements associated with the UE Rx-Tx time difference measurement. 
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 [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 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.
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.
<Unrelated part omitted>


	Xiaomi[14]
	Proposal 2: Adopt TP#2 to TS 38.214 on timestamp for each DL RSCP/RSCPD.
· 5.1.6.5.2	PRS for carrier phase positioning
<omitted text>
The UE is expected to obtain 1 DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. The UE may report a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and  DL RSCPD measurements associated with the DL RSTD measurement, with its own timestamp for each DL RSCPD measurement. The UE may report a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and  DL RSCP measurements associated with the UE Rx-Tx time difference measurement, with its own timestamp for each DL RSCP measurement. 
<omitted text>





FL Comments:
Currently, the specification defines one UE Rx-Tx time difference/DL RSTD measurement is associated with N_sample RSCP/RSCPD measurements, which does not match the RAN1’s agreement. TPs are proposed in [12][15] for the correction. In [14], it proposes to capture the agreement that “•	Each RSCP/RSCPD measurement has its own timestamp” in the specification.

(H)(Round 1) Proposal 3.1-1
Endorse the following TP for Section 5.1.6.5.2 in 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 each1 DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133]. If tThe UE may reports a DL RSTD measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and up to  RSCPD measurements can be reported associated with the DL RSTD measurement. If tThe UE may reports a UE Rx-Tx time difference measurement with  = 2 or 4 samples as defined in [11, TS 38.133] and up to  RSCP measurements can be reported associated with the UE Rx-Tx time difference measurement. Each RSCP or RSCPD measurement has its own timestamp.

<Unrelated part omitted>

	Company
	comments

	vivo
	OK

	ZTE
	Support

	Samsung1
	We don’t think the change for “If the UE …” is needed. DL RSTD is reported with N_sample = 2 or 4.

	CATT
	Support. 

	Xiaomi
	It is better to add ‘DL’ before ‘RSCP’ and ‘RSCPD’.

	NTT DOCOMO
	Support

	FL
	If seems no strong concerns for the TP. 





[bookmark: P311](H)(Round 2) Proposal 3.1-1
Endorse TP#2 in Section 9 of R1-2312270 for TS 38.214 Clauses 5.1.6.5.2

TP#2:
	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 1each 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.

<Unrelated part omitted>

	Company
	comments

	Samsung2
	OK

	LG
	Support.

	CATT
	OK

	
	

	
	

	
	



(Closed) TP #3.2:
Background
	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: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.

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.




Submitted Proposals: 
	OPPO[12]
	Proposal 1: Endorse the following TP for TS 38.214
· Reason for change: the agreement on DL RSCP and UE Rx-Tx time difference measurement is not captured in the specification. 
· Summary of change: Add text description in Section 5.1.6.5.2 in TS 38.214 to capture the agreement
· Consequences if not approved: The design of carrier phase measurement is not completed
	[bookmark: _Hlk146573163]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. When the UE reports DL RSCP measurement along with UE Rx-Tx time difference measurement,  the DL PRS resource used to obtain the DL RSCP measurement is either the same DL PRS resource or one of the DL PRS resources used to obtain the corresponding UE Rx-Tx time difference measurement.
*** Unchanged parts are omitted ***


Furthermore, the agreement on DL RSCPD and DL RSTD is not captured in the specification too:
Proposal 2: Endorse the following TP for TS 38.214
· Reason for change: the agreement on DL RSCPD and DL RSTD measurement is not captured in the specification. 
· Summary of change: Add text description in Section 5.1.6.5.2 in TS 38.214 to capture the agreement
· Consequences if not approved: The design of carrier phase measurement is not completed
	[bookmark: _Hlk149514329]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. When the UE reports DL RSCPD measurement along with DL RSTD measurement,  the pair of DL PRS resources used to obtain the DL RSCPD measurement are either the same as the pair of the DL PRS resources or one of the pairs of the DL PRS resources used to obtain the corresponding DL RSTD measurement.
*** Unchanged parts are omitted ***







FL Comments:
In [12], it proposed a TP to capture the following two agreements in TS 38.214. 

	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: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.

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.



It might be helpful to include the agreement into RAN1’s specification, although one agreement has the note “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”. 

(Round 1) Proposal 3.2-1

Endorse the following TP for Section 5.1.6.5.2 in TS 38.214
	Reason for change:
	The following agreements are not captured in the specification:
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: a DL RSCP measurement is obtained by measuring a single DL PRS resource from a TRP.

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.

	Summary of change:
	Capture the agreements into the specification

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



<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. 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.

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. 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.

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. 

<Unrelated part omitted>

	Company
	comments

	vivo
	Based on the previous agreement, there is no RAN1 impact, so, we are not sure the TP is needed.

	ZTE
	This TP conflicts with the previous agreement which clearly says no RAN1 spec impact. If we agree this TP, we have to revert previous agreement first. 

	Samsung1
	As mentioned by other companies, agreement says no RAN1 impact, so this TP is not needed.

	FL
	Given that there is no support of the TP, suggest closing the discussion on the TP.




(Closed)TP #3.3: Standalone reporting of NR carrier phases
Background
	Conclusion
No further discussion in RAN1 regarding the support of standalone reporting of NR carrier phase measurements in Rel-18.



Submitted Proposals: 
	Spreadtrum [11]
	Proposal 1: Adopt the following TP for section 5.1.6.5 in TS 38.214 for standalone CPP.
	Reason for change
	According to the conclusion made in last meeting, standalone DL RSCP and/or DL RSCPD reporting will not be supported in Rel-18. However, this conclusion is not yet reflected in the spec.

	Summary of change
	Section 5.1.6.5 in 38.214: clarify the standalone DL RSCP and/or DL RSCPD reporting is not supported.

	Consequences if not approved
	It is not clear in the spec whether standalone DL RSCP and/or DL RSCPD can be supported.

	Text proposal
	TS 38.214
5.1.6.5	PRS reception procedure
************** Unchanged parts omitted**************
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 not expected to be configured to report the DL Reference Signal Carrier Phase Difference (RSCPD) or DL Reference Signal Carrier Phase (RSCP) measurement individually.
************** Unchanged parts omitted**************







FL Comments:
In last meeting, RAN1 made the conclusion not to support of standalone reporting of NR carrier phase measurements in Rel-18. In [11], it proposes to include the conclusion into the specification. However, the specification mormally does not need to capture the conclusion on what is not supported. The FL likes to check with the interested companies to see we need to capture the conclusion in the specification. 

(Round 1) Question 3.3-1
What is your view on the proposed TP in Proposal 1 from [11]?

	Company
	comments

	Vivo
	The RSCPD is reported along with RSTD means no standalone carrier phase measurement, so we think the TP is not needed.

	ZTE
	We don’t have strong view. RAN2 spec will reflect this conclusion anyway.

	Samsung1
	No need to capture conclusion in RAN1 specs.

	Huawei, HiSilicon
	We do not think the TP reflect the conclusion, and thus consider the TP not needed.

	InterDigital
	The current texts in 38.214 should be sufficient.

	FL
	Given that the majority feedback do not support the TP, suggest closing the discussion.




(Closed) Reporting granularity

Background
	Agreement (RAN1#114bis)
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.

Agreement (RAN4#108)
· Send LS to RAN1 if the agreement is reached on the wording:
· K= -1 and -2 are feasible and beneficial from RAN4 perspective.
· K=-3, -4, -5, -6 are also feasible. However, RAN4 has not done any study to identify their benefit:
Whether =-3, -4, -5, -6 are supported is up to RAN1 decision.



Submitted Proposals:
	ZTE[15]
	Proposal 1: From RAN1’s perspective, the granularity with ReportingGranularityfactor k={-1, -2, -3, -4, -5, -6} for the reporting of DL/UL timing measurements is applicable to all positioning methods.




FL Comments:
In [15], it was proposed to support the granularity with ReportingGranularityfactor k={-1, -2, -3, -4, -5, -6} to all positioning methods. Since RAN4 has reached the conclusion that k={-1, -2, -3, -4, -5, -6} are feasible (although RAN4 does not say k={-3, -4, -5, -6} are beneficial), it has at least no harm to consider supporting them for all positioning methods. Given that multiple companies have provided the proposals for the same issue in AI 8.3.4, the FL suggests the issue to be discussed there to avoid duplicated discussion.

	Company
	comments

	ZTE
	We are OK to discuss this in AI 8.3.4

	FL 
	Discussion is closed. The discussion has been done in AI 8.3.4

	
	

	
	

	
	



[bookmark: _Toc111724344][bookmark: _Toc128127617]Differential CPP and PRU
Simultaneous PRS measurements and SRS transmission
Background

	Agreement
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. 
RAN1 will include the outcome in an LS to SA2 and RAN2, and cc RAN3.
Note: Enhancements might or might not have RAN1 specification impact.

Working assumption (RAN1#113)
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 (RAN1#113)
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 (RAN1#113)
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

Agreement (RAN1#114)
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 (RAN1#114)
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 (RAN1#114)
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 (RAN1#114)
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 (RAN1#114)
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 (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.






Submitted Proposals: 



	Huawei, HiSilicon[7]
	Proposal 4: One bit indicator in LPP/NRPPa should be introduced to indicate whether the measurement within the indicated time window(s) is for all measurements or only for RSCP/RSCPD
· Note: If the indicator indicates only for RSCP/RSCPD, UE/TRP should ignore the indicated time window(s) for other measurements than RSCP/RSCPD as legacy.
· Signaling detail is up to RAN2/RAN3.

	Nokia, NSB[8]
	
Proposal 5: RAN1 supports the following text proposal on Clause 5.1.6.5 of TS 38.214.
	<omitted text>
The UE, subject to UE capability, may be requested via [higher layer parameter] to perform positioning measurements on indicated DL PRS resource sets and DL PRS resource(s) occurring within one or more time window(s) indicated by [higher layer parameter]. The UE is expected to obtain 1 DL RSCP or DL RSCPD measurement with  as defined in [11, TS 38.133].
<omitted text>
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 request to be provided with DL RSCP and/or DL RSCP measurements of the PRU for specific DL PRS resource(s) within a time window indicated by [higher layer parameter].
<omitted text>





	vivo[9]
	Proposal 1: 
· The indicated TRP(s) within the time window will have higher priority than other TRP(s)
· The indicated DL PRS resource set within the time window will have higher priority than other DL PRS resource set

Proposal 2: 
· Adopt the following TP for PRS priority within time window in TS 38.214
	<Unrelated part omitted>
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority otherwise; except when the UE is requested to perform aggregated measurement(s), in which case
-	when the UE is requested to perform aggregated measurement(s), in which case, A a [dl-PRS-ID or nr-SelectedTRP-Index] associated with DL PRS bandwidth aggregation linkage has higher priority than a [dl-PRS-ID or nr-SelectedTRP-Index] not associated with DL PRS bandwidth aggregation linkage.  If [multiple dl-PRS-ID(s) or nr-SelectedTRP-Index(s)] are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority 
-	when the UE is requested via [higher layer parameter] to perform positioning measurements within time window, in which case, a indicated [dl-PRS-ID or nr-SelectedTRP-Index] occurring within the time window has higher priority than other [dl-PRS-ID or nr-SelectedTRP-Index]. If [multiple dl-PRS-ID(s) or nr-SelectedTRP-Index(s)] are indicated within the time window, they are sorted according to priority 
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority otherwise.Except when the UE is requested to perform aggregated measurement(s), in which case
-	 when the UE is requested to perform aggregated measurement(s), in which case,  aA DL PRS resource set linked for DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.
-    when the UE is requested via [higher layer parameter] to perform positioning measurements within time window, in which case, a indicated DL PRS resource set occurring within the time window has higher priority than other DL PRS resource set. If multiple DL PRS resource sets are indicated within the time window, they are sorted according to priority
<Unrelated part omitted>

	· Reason for change: It has been agreed that the indicated DL PRS resource set occurs within the time window. However, the related UE behavior for priority with above information in agreement is not captured in the current RAN1 specification. 
· Summary of change: Capture indicated DL PRS resource set priority within the time window and TRP priority within the time window in TS 38.214. 
· Consequences if not approved: The indicated DL PRS resource set priority within the time window and TRP priority within the time window are not captured



Proposal 3:
· The LMF may need to indicate a PFL is for CPP measurement when multiple windows are associated with different PFLs are configured for legacy measurement.



	Xiaomi[14]
	Proposal 1: Adopt TP#1 to TS 38.214 on number of time windows.
5.1.6.5	PRS reception procedure
<omitted text>
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 more two time window(s) indicated by [higher layer parameter]. Within the window indicated by [higher layer parameter], the UE expects the indicated DL PRS resource sets are from one DL PRS positioning frequency layer, and the same number of indicated DL PRS resource sets associated with each dl-PRS-ID.
<omitted text>



	ZTE[15]
	Text proposal: PRS reception procedure in TS 38.214
Reason for change: The current description PRS reception procedure should be updated for better readability.
Summary of change: Change the description of indicated DL PRS resource set numbers in the configured time window(s).
Consequences if not approved: The sentence that describes the number of indicated DL PRS resource sets is not correct in the current specification.
Clauses affected: 5.1.6.5
<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 positioning measurements on indicated DL PRS resource sets occurring within one or more time window(s) indicated by [higher layer parameter]. Within the window indicated by [higher layer parameter], the UE expects the indicated DL PRS resource sets are from one DL PRS positioning frequency layer, and the same number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same. 
<Unrelated part omitted>


	
	



FL Comments:
In [7], it was proposed to introduce a bit to indicate whether the indicated time window(s) is for all measurements or only for RSCP/RSCPD. In [9], it proposed that LMF needs to indicate a PFL is for CPP measurement when multiple windows are associated with different PFLs are configured for legacy measurement.

In [8], it was proposed to support requesting UE to measure indicated DL PRS resource(s) occurring within one or more time window(s). Considering that RAN1 had spent a lot of effort on whether to support indicated DL PRS resource set(s) and/or indicated DL PRS resource(s), and finally compromised on indicated DL PRS resource set(s), the FL suggests not opening the discussion of indicated DL PRS resource(s) again. 

In [9], it was proposed that the indicated TRP(s) within the time window will have higher priority than other TRP(s) and the indicated DL PRS resource set within the time window will have higher priority than other DL PRS resource set.

In [14], a TP was proposed to specify the number of the time windows is limited to two based on an agreement made in the last meeting, which can be further discussed in this meeting.

In [15], a TP was proposed for improving the readability of the specification related to an agreement made in the last meeting, which can be further discussed in this meeting.

(H)(Round 1) Proposal 4.1-1

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, support to include an indicator to indicate whether the time window is configured for (maybe down-selection):
· Option 1: RSCP/RSCPD only
· Option 2: RSCP/RSCPD plus legacy measurements
· Option 3: Legacy measurements only

	Company
	comments

	vivo
	We are okay with option 1, option 2 and option 3.

	ZTE
	We don’t support any enhancement. LMF knows the UE capabilities for both the target UE and the PRU. Then, LMF can request the necessary measurements, e.g. only legacy RSTD, or RSTD+RSCPD, then LMF need to transfer all results of the PRU to the target UE. There is no need to further indicate/select. It is noted that we don’t have standalone CPP in Rel-18, that is the option 1 makes no sense. Between option 2 and 3, it depends on the measurement request which is regardless of window, no further enhancement.

	Samsung1
	Don’t see a necessity for this enhancement.

	CATT
	OK

	Xiaomi
	We are fine with either Option 1 or Option 2.

	Huawei, HiSilicon
	We support an indicator to differentiate Option 1 and Option 2.

	InterDigital
	Option 2 and Option 3.
The UE needs to report RSCPD with RSTD. Therefore, Option 2 is the option, if our understanding is correct. In addition, this time window applies to legacy measurements only.

	NTT DOCOMO
	We think it’s not necessary to consider option 1 since standalone carrier phase meaurement is not supported in Rel-18. In this case, we are not sure that the motivation to introduce an indicator to inform a UE of option 2 or option 3.

	FL
	It seems the majority companies are fine with Option 1 and Option 2. For Option 1, there is a need to clarify it does not mean standalone carrier phase measurements. We may need to add a note for the clarification. 




(H)(Round 2) Proposal 4.1-1

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, support to include an indicator to indicate whether the time window is configured for:
· Option 1: RSCP/RSCPD only
· Note: It implies the time measurements reported together with carrier phase measurements can be measured outside the time window. 
· Option 2: RSCP/RSCPD plus legacy measurements
· 
	Company
	comments

	Samsung2
	We have agreed that RSCP/RSCPD uses a subset of resources for time-based measurements, so option 1 with the note is not clear.
We don’t see a necessity for this proposal.

	InterDigital2
	Option 2

	LG
	Before we select options, it should be clarified whether the RSCP/RSCPD measurement outside of the indicated time window is allowed or not. If it is allowed, which is our understanding since there is no restriction for measurement, we do not think this proposal is needed. Furthermore all of the samples should be remained within the indicated window if it is not allowed.

	CATT
	Support




(H)(Round 1) Proposal 4.1-2
	
When an LMF requests a UEs, which can be a target UE and a PRU, to perform measurements on indicated DL PRS resource set(s) of an indicated TRP occurring within indicated time window(s), 
· The indicated TRP(s) have a higher priority than other TRP(s) not indicated
· The indicated DL PRS resource set(s) have a higher priority than other DL PRS resource set(s) not indicated.

	Company
	comments

	vivo
	support

	ZTE
	The motivation of the window is clear, the new description may not be necessary.

	Samsung1
	Don’t support. We don’t see the necessity of this proposal, network implementation can ensure that the indicated resources have a higher priority, without having to specify new rules.

	CATT
	OK

	Huawei, HiSilicon
	In general, we think that this proposal only makes sense when UE may consider measuring something outside the window, and we should agree to 4.1-1 first.

	InterDigital
	Support

	LG
	It is our understanding that UE should measure all of the indicated DL PRS resource set(s) within indicated time window. Which means, the highest priority can be assumed by the spec already and not sure further clarification is needed. It is our understanding that the priority rule can be considered for PRS resource set(s) those are not indicated.




(H)(Round 1) Proposal 4.1-3
Adopt the following TP#1 for Clause 5.1.6.5 of TS 38.214
	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 more two time window(s) per dl-PRS-ID indicated by [higher layer parameter]. Within the each window indicated by [higher layer parameter], the UE expects the indicated DL PRS resource sets across all dl-PRS-IDs are from one DL PRS positioning frequency layer, and the same number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

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





	Company
	comments

	vivo
	We are not sure per dl-PRS-ID is the correct wording since one TRP may associated with up to 4 dl-PRS-ID, and may be only partial of dl-PRS-ID will be indicated.

	ZTE
	The second change is not correct in our view. The number of windows across all TRPs is two, instead of per TRP. Hence, the newly added ‘per dl-PRS-ID’ should be deleted


	Samsung1
	We don’t see the reason for the following changes: (1) ‘per dl-PRS-ID’ (2) ‘across all dl-PRS-IDs’. Both should be removed.

	Xiaomi
	We also have a concern on ‘per dl-PRS-ID’. In our understanding, it should be per UE.

	Huawei, HiSilicon
	First change is not needed.

Second change, we are fine, but prefer to add “that”

Within the 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 same number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

	FL
	Based on the feedback, we will remove the change of “per dl-PRS-ID’, and keep the “across all dl-PRS-IDs’.





[bookmark: P413](H)(Round 2) Proposal 4.1-3
Endorse TP#3 in Section 9 of R1-2312270 for TS 38.214 Clauses 5.1.6.5.2

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 more two time window(s) indicated by [higher layer parameter]. Within the 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 same number of indicated DL PRS resource sets associated with each dl-PRS-ID are the same.

===================== Unchanged parts omitted ======================
	Company
	comments

	Samsung2
	OK

	LG
	Support.

	CATT
	OK

	
	




Assistance information for UE-based CPP
	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.

(H)(Round 2) Proposal 3.3-1 [RAN1#114bis, 25]

When LMF forwards the carrier phase measurements reported by a PRU to a target UE for UE-based carrier phase positioning, the following information can be included in the positioning assistance data to the target UE (down-selection):
· Option 1: the RF frequency information associated with the PRU carrier phase measurements.
· Option 2: the DL PRS configuration information that were provided to the PRU for the carrier phase measurements.




[bookmark: _Hlk147694109]Submitted Proposals: 
	Intel[10]
	Proposal 2
· For UE-based carrier phase positioning, when LMF forwards the DL carrier phase measurement reported by a PRU to a target UE, the reference frequency associated with the PRU carrier phase measurements should also be forwarded in positioning assistance data.


	Spreadtrum[11]
	Proposal 2: For the reporting of the frequency of the carrier phase measurement, support Option 2.

	CATT[13]
	Proposal 1: Adopt the TP1 regarding the description for the RSCP/RSCPD measurements in Clause 5.1.6.5 of TS 38.214 Error! Reference source not found.Error! Reference source not found..
TP 1
	Reason for change:
	The “DL carrier phase measurements” is used in TS 38.214 but it is undefined.  It should be replaced with “RSCP/RSCP” which are defined in TS 38.215.

	Summary of change:
	Change “carrier phase measurements” to “RSCP/RSCPD measurements” .

	Consequences if not approved:
	Terminology is not aligned.



5.1.6.5	PRS reception procedure
--------------------- Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-----------------------
…
The UE may be configured provided with [higher layer parameter] which contains DL RSCP/RSCPD 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. 
…
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL RSCP/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 v18.0.0 with draft CR R1-2310764-------------------------
Proposal 6: Support Option 1 for the information in the positioning assistance data to the target UE, when LMF forwards the carrier phase measurements reported by a PRU to a target UE for UE-based carrier phase positioning:
· Option 1: the RF frequency information associated with the PRU carrier phase measurements.
Proposal 7: Support LMF to provide the requested RF frequency information associated with the carrier phase measurements to TRPs for DL CPP and UL CPP.
Proposal 8: For UE-based carrier phase positioning, support only forwarding RSCPD from LMF to UE.

	ZTE[15]
	[bookmark: _Ref10193]Proposal 2: When LMF forwards the carrier phase measurements reported by a PRU to a target UE for UE-based carrier phase positioning, the following information can be included in the positioning assistance data to the target UE, support option 2:
· Option 2: the DL PRS configuration information that were provided to the PRU for the carrier phase measurements.

	InterDigital[16]
	Proposal 1: PRS resource ID(s) and corresponding measurements should be included in the forwarded PRU measurements
Proposal 2: Adopt the following TP to include PRS resource ID(s) and timestamp associated with PRU measurement in the measurement report by the PRU. The reason for the change is to include additional details to the forwarded measurements. The summary of change is to append PRS resource IDs and timestamp associated with the measurements. The consequence if not approved is that the UE cannot implement UE based positioning using forwarded PRU measurements.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5.2	PRS for carrier phase positioning
< Unchanged parts are omitted >
The UE may be provided with [higher layer parameter] which contains DL carrier phase measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps and PRS resource IDs associated with the measurements, and the location information of the PRU. 
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------




Proposal 3: The LMF should forward RSTD measurements associated with RSCPD measurements, made by the PRU, to the target UE 
Proposal 4: Adopt the following TP to clarify that the forwarded measurements contain both carrier phase measurements and associated timing measurements. The reason for the change is to introduce clarity in the types of PRU measurements forwarded by the LMF. The summary of change is to clarify that both timing and phase measurements made by the PRU are forwarded by the LMF. The consequence if not approved is that the UE may not be able to determine its location based on forwarded PRU measurements.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5.2	PRS for carrier phase positioning
< Unchanged parts are omitted >

The UE may be provided with [higher layer parameter] which contains DL carrier phase measurements and associated DL RSTD 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.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------



Proposal 5: LMF can forward PRU measurement to the target UE based on the request from the target UE
Proposal 6: Adopt the following TP to enable PRU measurement forwarding to the UE by the LMF based on the request from the UE. The reason for the change is to allow the UE to request PRU measurement forwarding. The summary of change is to introduce a request for the LMF by the UE to forward PRU measurements. The consequence if not approved is that the UE cannot complete UE-based positioning using forwarded PRU measurements.
	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5.2	PRS for carrier phase positioning
< Unchanged parts are omitted >
The UE may be 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 the location information of the PRU. The UE may request the network to forward measurements performed by a PRU.
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------



Proposal 7: The target UE can include PRS resource IDs in the request for forwarding measurements to indicate desired measurements.



	NTT DCM[17]
	
Proposal 2: 
· Regarding higher layer parameters list for NR positioning, the following modification can be considered.
· Row 87: nr-PruInformation-Ue-based-DL-CPP
· Additional information of the same PRU includes at least PRU location. 


	Apple [18]
	
Proposal 1: To support UE-based CPP, enable PRU measurement forwarding to the UE by the LMF based on the request from the UE. This should include both the timing and carrier phase measurements with the following TP:

	--------------------------<Start of text proposal for TS 38.214>--------------------------
5.1.6.5	PRS reception procedure
< Unchanged parts are omitted >
The UE may be configured with [higher layer parameter] which contains DL carrier phase measurements and associated DL RSTD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] along with the location information of the PRU. 
< Unchanged parts are omitted >
--------------------------<End of text proposal for TS 38.214>--------------------------





	LGE[20]
	
Proposal 3.  Support for providing DL RSCPD measurements performed by the PRU to the UE
· DL RSCP measurements performed by the PRU is not provided to UE.


	Lenovo[21]
	Proposal 4: In case of UE-based positioning, the LMF may provide DL-PRS differential correction information to the target UE based on the performed DL-RSTD measurements performed at the PRU using simultaneous measurement window. Send LS to RAN2 to design the necessary signalling support.

	RUIJIE[23]
	Proposal 1: Support LMF, based on UE request, 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 CPP. In addition, UE could report, along with the request, its capability and required DL carrier phase measurements as well as other possibly required assistance information to LMF.

Proposal 2: For additional information of the same PRU that should be reported to the target UE, besides the agreed PRU location and timestamp, it is proposed that the following PRU measurement information should be optionally reported:
· AoD of PRU to each TRPs
· The carrier phase error of the TRP
· Phase differences between the PRS resources of the TRPs 
· Phase correction factors
· ARP location error

	Ericsson[24]
	Proposal 1	LMF should not forward DL RSCP measurements of a PRU to a Target UE since differentiation will not be applied to DL RSCP measurements.

Proposal 2	Clarification: For UE-based carrier phase positioning, when LMF forwards the DL carrier phase measurement reported by a PRU to a target UE, the PRU position and the timestamp associated with the PRU carrier phase measurements should be forwarded in positioning assistance data.



FL Comments:
For the information contained in the positioning assistance data to the target UE, the proposals from the interested companies may be summarized as follows:

1) RF frequency information:
a. Option 1: the RF frequency information associated with the PRU carrier phase measurements.
i. Supported by: Intel, CATT
b. Option 2: the DL PRS configuration information that were provided to the PRU for the carrier phase measurements.
i. Supported by: Spreadtrum, ZTE
2) RSCPD measurements only: CATT, LGE, Ericsson
3) RSTD: InterDigital, Apple
4) PRU location (was agreed before): DCM, Ericsson (with timestamp)
5) PRS resource ID(s): InterDigital
6) Differential correction: Lenovo
7) ARP Location error: RUIJIE
8) AoD pf PRU to each TRPs: RUIJIE
9) Carrier phase error of the TRP: RUIJIE
10) Phase differences between the PRS resources of the TRPs: RUIJIE
11) Phase correction factors: RUIJIE
In FL’s understanding, RAN1 needs at least to focus on the first 5 items. For the information listed in last 5 items, RAN1 has not got much chance to discuss them in previous meetings. Thus, the FL seeks more feedbacks from the interested companies on whether they should be supported.

(H)(Round 1) Proposal 4.2-1

When LMF provides the carrier phase measurements from a PRU to a target UE for UE-based carrier phase positioning, the following information should can be included in the positioning assistance data (down-selection):
· Option 1: the RF frequency information associated with the carrier phase measurements.
· Option 2: the DL PRS configuration information that were provided to the PRU for the carrier phase measurements.
· Option 3: the RSCP/RSCPD measurements from PRU
· Option 4: the UE Rx-Tx time difference/RSTD measurements from PRU
· Option 4: the PRU location with timestamp
· Option 5: the PRS resource set ID(s) and PRS resource ID(s) associated with the measurements forwarded to target UE
· Option 6: any additional information, including RSCP/RSCPD, UE Rx-Tx time difference/RSTD measurements, PRS resource ID(s)/PRS resource set ID(s)), time stamps, etc., contained in the carrier phase measurement report.

	Company
	comments

	vivo
	We think the PRS ID(e.g., dl-PRS-ID, PRS set ID, PRS resource ID) is enough since the LMF can translate the configuration of the PRU into PRS ID that the target UE can understand due to the LMF knows the DL PRS configuration information of PRU and UE


	ZTE
	Option 2 for safety. Especially, the PRS configuration may not be exactly the same between PRU and the target UE, e.g. the bandwidth, transmission power.

	Samsung1
	The target UE and the PRU should be performing carrier phase measurements on the same resources. Hence, the PRS ID should be sufficient (if UE performs measurement on more than 1 PRS ID)

	CATT
	Support. Either Option 1 or Option 2 is fine to us.

	Huawei, HiSilicon
	Option 1. We think that the RF frequency information is sufficient for the double difference carrier phase and no need for more configuration information in option 2.

	InterDigital
	Option 2

	LG
	We have same understanding with VIVO.

	Spreadtrum
	Option 2



[bookmark: P421](H)(Round 2) Proposal 4.2-1

LMF may provide forward any of the the following information contained in the DL measurement report, which include at least the carrier phase measurement, from the PRU in the positioning assistance data to a target UE for UE-based carrier phase positioning. (possible down-selection):
· Option 1: the RF frequency information associated with the carrier phase measurements.
· Option 2: the DL PRS configuration information that were provided to the PRU for the carrier phase measurements.
· Option 3: the RSCP/RSCPD measurements reported by PRU
· Option 4: the RSTD measurements reported by PRU
· Option 6: the PRS resource set ID(s)/PRS resource ID(s) associated with the measurements
· Option 5: the PRU location with timestamp reported by PRU

	Company
	comments

	
	

	
	

	
	



(H)(Round 1) Proposal 4.2-2

For UE-based carrier phase positioning, support LMF to provide the RSCPD measurements from the PRU to the target UE.
· Note: How to provide the RSCPD measurements is up to LMF. For example, if PRU provides RSCP measurements to LMF, LMF needs to derive RSCPDs from the reported RSCP measurements before forward them to the target UE. How to select the reference TRP for deriving RSCPD is still up to LMF implementation.

	Company
	comments

	vivo
	OK for the main bullet, and prefer to remove the note to up to implementation.

	ZTE
	The note seems not necessary. Why do we have such cast that PRU reports RSCP but LMF forwards RSCPD.

	Samsung1
	Not clear why we need this proposal, given that we have this agreement:
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

	CATT
	Support. 

	Xiaomi 
	Fine with the main bullet. 

	Huawei, HiSilicon
	We support this proposal.

	InterDigital
	We support the proposal but we agree with others that the note is not necessary.

	FL
	Based on the feedback, we may add a note to clarify the agreement does not mean the PRU has to report RSCPD.




[bookmark: P422](H)(Round 2) Proposal 4.2-2

For UE-based carrier phase positioning, support LMF to provide the RSCPD measurements based on the carrier phase measurements from the PRU to the target UE.

	Company
	comments

	Samsung2
	Don’t support We already have agreed that:
Agreement: RAN1#113
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.

This proposal doesn’t add anything new.

FL: Thanks Samsung to point out the previous agreement. If we want to support DL RSCPD only in the assistance data, we will need to should revise the previous agreement. Let us wait for the inputs from other companies to see how to whether and handle the issue of including RSCP in the assistance data.

	InterDigital2
	We do not support this proposal since the proposal is different from the main bullet in the previous proposal. The LMF should forward RSCPD reported by the PRU.
FL: If PRU provides RSCPD, then yes, the LMF can simply forward it to target UE. However, PRU may provide RSCP to LMF. In this case, the LMF needs to first convert RSCP to RSCPD, unless keep the previous agreement that LMF forwards RSCP to the target UE if PRU reports RSCP.

	LG
	Fine

	CATT
	OK




[bookmark: P423](H)(Round 1) Proposal 4.2-3

When LMF forwards the carrier phase measurements reported by a PRU to a target UE for UE-based carrier phase positioning, the following information can be included in the positioning assistance data to the target UE:
· Option 1: RSTD reported from PRU
· Option 2: PRU location with timestamp
· Option 3: PRS resource set ID(s) and PRS resource ID(s)

	Company
	comments

	vivo
	Option 1&option 2&option 3

	ZTE
	The proposal is confused. Option 2 has been agreed, do we need to agree it again? Option 1 is suggested by above proposal 4.2-2, Option 3 has been agreed as well in our view. In previous agreement, LMF can forward the DL carrier phase measurement reported by a PRU, the PRS resource set ID and resource ID are supposed to be included in the reported measurement.
FL: We don’t have the agreement for the timestamp of PRU position

	Samsung1
	We don’t need to propose on what has already be agreed (option 1). Option 3 is discussed in other proposals.
FL: We don’t have the agreement for any of the options.
Option 1 is fine, but this can be optional in the assistance date given that the rate of change of RSTD is much less than that of RSCPD

	CATT
	Support. For Option 2, it might clear to reworded as” Timestamp associated with PRU location when PRU location is reported.”

	Xiaomi
	Option 2 has been agreed. Option 3 is same as option 2 in proposal 4.2-1?
FL: Not exactly. 4.2-1 is about the configuration to UE, and here is the reporting from UE.

	Huawei, HiSilicon
	We don’t think that Option 1 is agreed.

	InterDigital
	We agree with ZTE that Option 2 has been agreed. Option 1 refers to Proposal 4.2-2. Option 3 can be part of Proposal 4.2-1 (Option 2)

	LG
	We do not think option 1 is needed.




(Closed) Question 4.2-4

What is your view to include the following information in the positioning assistance data to the target UE for UE-based carrier phase positioning?
· Option 1: Differential correction
· Option 2: ARP Location error
· Option 3: AoD pf PRU to each TRPs
· Option 4: Carrier phase error of the TRP
· Option 5: Phase differences between the PRS resources of the TRPs
· Option 6: Phase correction factors

	Company
	comments

	vivo
	We prefer not to pursue new type parameters for the enhancement.

	Samsung1
	Prefer to not discuss in maintenance

	CATT
	Prefer no further discussion.

	FL
	Based on the feedback, suggest closing the discussion.



Carrier phase quality indication
	Agreement (RAN1 #114)
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.
Agreement (RAN1 #114bis)
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



	1. 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 ======================





LS from RAN4 (R1-2310798)

For CPP, RAN4 discussed the phase quality indication in this meeting and has the following agreements: 
	· Phase quality indication is not supposed to be decided by RAN4.
· RAN4 understanding is that the phase quality indication should be decided by RAN1 and the corresponding signaling should be developed by RAN2 based on RAN1 input. 


RAN4 kindly ask RAN1/2 to take the above information into account.



	RAN#1 114
(H)(Round 2) Proposal 7.1
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 values: [0, …, 179] 
•	phase quality resolution: [0.1, 0.2, 0.5, 1] degrees
Send LS to RAN4 asking RAN4 to confirm RAN1’s decision, and provide the feedback if there is any issue with RAN1’s agreement.




Submitted Proposals: 
	Huawei, HiSilicon[7]
	Proposal 5: For the phase quality indication
· The phase quality resolution can be selected from {0.1 degree, 1 degree}.
· The phase quality index can be selected from {0, 1, …, 31}.
Proposal 6: The phase quality for the RSCPD measurement should be defined for each RSCP measurement. 

	Intel [10]
	Proposal 4
· For reporting of phase quality indication, the following value ranges are used to define the indicator:
· Phase quality index, with value range [0, …, 179], which provides the uncertainty of the measurement, and
· Phase quality resolution, with value range [0.1, 0.2, 0.5, 1] degrees, which specifies the resolution used in the [phase quality index] field.


	CATT[13]
	Proposal 9: Define the values of the phase quality index and phase quality resolution quality indication as follows:
· The values of phase quality index can be set as {0 ... 99}. 
· The values of phase quality resolution, which provides the resolution used in phase quality index, can be set as {0.01, 0.05, 0.1} cycles.
· Note: The valid combinations of phase quality index and phase quality resolution are those combinations with “phase quality index” times “phase quality resolution” being smaller than one cycle.

	ZTE[15]
	Proposal 4: The candidate values of phase quality index can be INTEGER(0..255), and the phase quality resolution can be 0.1 in units of degrees.

	Qualcomm[22]
	Proposal 4: With regards to the phase quality indication for carrier phase measurement, introduce the following indications:
· PhaseQualityValue with values [0,…,31]
· PhaseQualityResolution with values [0.1, 1, 5, 10] degrees

	Ericsson [24]
	Proposal 2	Support UE/TRP to report the phase quality indication for the RSCP/RSCPD measurements according to Proposal 7.1 at RAN#1 114.





FL Comments:
For the phase quality resolution, the most companies (e.g., [7, 10, 15, 22][24]) propose using “degree” as the unit and including 0.1 and 1 degrees. Some companies also proposed including {0.2, 0.5, 5, 10} degrees. One company suggest using “cycle” as the unit. For the maximum value of the phase quality indication, which is the product of the maximum of “phase quality resolution” and the maximum “phase quality index, two companies have the maximum values about 31degrees [7] and 25.5 degrees [15], two has the maximum value of half-cycle [10][24], and two companies has the maximum value of a full cycle (e.g., [13][22]). When maximum value is smaller than a full cycle, it may need to define a particular combination of phase quality index and phase quality resolution to cover the situation when the error may be larger than the bound

[bookmark: P51](H)(Round 1) Proposal 5-1

Offline consensus
· Support one of the following options for the values of the phase quality index and phase quality resolution for the RSCP quality indication:
· Option 1: 
· phase quality index can be set as [0, …, 31]
· phase quality resolution can be set as [0.1, 1} degree.
· Note 1: Reporting “phase quality index” = 31 and “phase quality resolution” = 1 degree implies the phase error may exceed 31 degrees.
· Option 2: 
· 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.
· Note 2: The phase quality for a RSCPD measurement is presented by the quality indications of the two RSCP measurements that form the RSCPD measurement.

	Company
	comments

	vivo
	Option 2

	ZTE
	Support Option 2 which is more flexible than option 1.  For example, option 1 is not able to reflect the phase quality with 3.4 degree

	Samsung1
	Option 2. No need for the note.
FL: The note is for completeness. Otherwise, people may ask what the UE to report if the error exceeds the value range.

	CATT
	Prefer Option 2.

	Huawei, HiSilicon
	We slightly prefer Option 1.

	NTT DOCOMO
	Support Option 2

	
	


					

Interaction between CPP and BW aggregation

Background

	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.




	





Submitted Proposals: 
	Huawei, HiSilicon[7]
	Proposal 4: Support reporting the RSCP measurement when the ToA measurement is based the aggregated carriers but the RSCP measurement is just based on one of the aggregated PFLs or SRS-CCs.

	vivo[9]
	Proposal 4:	
· Timing based measurement with bandwidth aggregation is not considered to be associated with CPP measurement.
· For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets is not pursued in this release.


	CATT[13]
	Proposal 2: Adopt the following changes to the agreement in RAN1#114bis:
	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 ofall linked PRS resource sets across DL PRS PFLs
· 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.







	ZTE[15]
	[bookmark: _Ref10200]Proposal 3: 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)
· DL PRS resource sets across all TRPs are in one DL PFL
· For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets which includes the indicated DL PRS resource set, and the linked PRS resource sets of each TRP are in the same DL PFLs combination.


	Samsung[19]
	Proposal 1: For carrier phase positioning measurement, only a single carrier/PFL is used for carrier phase measurements, including DL RSCP, DL RSCPD and UL RSCP. The carrier/PFL used for carrier phase measurements is indicated by higher layers.

Text proposal 1: (clause 5.1.6.5 of TS 38.214)
5.1.6.5	PRS reception procedure
<omitted parts>
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 more time window(s) indicated by [higher layer parameter]. Within the window indicated by [higher layer parameter], the UE expects the indicated DL PRS resource sets are from one DL PRS positioning frequency layer, indicated by higher layers, and the same number of indicated DL PRS resource sets associated with each dl-PRS-ID.




FL Comments:
It remains “FFS” for PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS or not. 
Some companies prefer the indicated DL PRS resource set refers to a combination of linked PRS for timing measurements (e.g., [7]), but the indicated DL PRS resource set refers to a combination of linked PRS for timing measurements for carrier phase measurements ([7][9][19]). However, there are other companies support the indicated DL PRS resource set refers to a combination of linked PRS for timing measurements for both legacy timing measurements and carrier phase measurements (e.g., [13][15]). Considering this is the final meeting dedicated to the R18 maintenance, and there is no much discussion on how to define the carrier phase measurements under the combination of linked PRS, the FL suggests that decoupling BW aggregation positioning and carrier phase positioning in Rel-18, i.e., the indicated DL PRS resource set refers to a combination of linked PRS for timing measurements only for legacy timing measurements, while the only a single carrier/PFL is used for carrier phase measurements.

(H)(Round 1) Proposal 6-1

When a DL PRS resource set in a DL PFL is configured for both carrier phase positioning and PRS bandwidth aggregation positioning, RSCP/RSCPDs is measured from the indicated DL PRS resource set only but not the linked PRS resource sets across DL PRS PFLs.
· Note: The agreement has no impact on the agreements made for PRS bandwidth aggregation positioning.


	Company
	comments

	vivo
	We are not sure the cpp needs to be combined with R18 technology.

	ZTE
	We are OK that the CPP measurement is from a single PF in the case both PRS aggregation and CPP measurement is configured. There is no strong motivation to preclude this configuration, there is no spec update anyway.

	Samsung1
	According to the WID, CPP is limited to single PFL. Not clear what impact this agreement will have if CPP is configured for single PFL

	CATT
	Support. It can be a conclusion.

	Xiaomi 
	There is the following previous agreement 

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.
FL: When the agreement was made, we did not consider the potential impact between BW aggregation and CPP.  

	FL
	Based on the feedback, there is no need to further discussion the interaction between CPP and BW aggregation. Let us remove the “FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to all linked PRS resource sets across DL PRS PFLs” from the previous agreement.




[bookmark: P61](H)(Round 2) Proposal 6-1

Proposal 2: Adopt the following changes to the agreement in RAN1#114bis
	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 refers to a combination ofall linked PRS resource sets across DL PRS PFLs
· 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.




	Company
	comments

	Samsung2
	OK

	LG
	We understand the intention but we think separate conclusion would be more appropriate rather than crossing out the FFS. 

	CATT
	OK



[bookmark: _Toc128127646]Reply to RAN2 LS (R1-2310789/R2-2311565)
Background
	RAN2 LS (R1-2310789) asks RAN1 to give the feedback on the following questions [30]:

· Question 1: Can the associated resource ID and resource Set ID in the report of RSCPD be different from the associated resource ID and resource Set ID in RSTD when UE report these measurements? The same question applies to RSCP and UE Rx-Tx time difference report. 
· Question 2: If answer of Q1 is yes, is the LOS/NLOS indication associated with the resource of RSCPD also required?
· Question3: For DL-TDOA, UE may provide up to 3 additional RSTD measurements per pair of TRPs. For CPP, is there any additional RSCP measurement per TRP or additional RSCPD measurement per pair of TRPs?
· Question4: On the indicated DL PRS resource set(s) occurring within indicated time window(s), is each indicated DL-PRS resourceSet associated with one indicated time window or multiple time windows?



	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 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
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
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.

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.






	TS 37.355

-- ASN1START

NR-DL-TDOA-SignalMeasurementInformation-r16 ::= SEQUENCE {
[bookmark: _Hlk30954207]	dl-PRS-ReferenceInfo-r16		DL-PRS-ID-Info-r16,
	nr-DL-TDOA-MeasList-r16			NR-DL-TDOA-MeasList-r16,
	...,
	[[
	nr-UE-RxTEG-TimingErrorMargin-r17	TEG-TimingErrorMargin-r17		OPTIONAL	-- Cond UERxTEG
	]]
}

NR-DL-TDOA-MeasList-r16 ::= SEQUENCE (SIZE(1..nrMaxTRPs-r16)) OF NR-DL-TDOA-MeasElement-r16

NR-DL-TDOA-MeasElement-r16 ::= SEQUENCE {
	dl-PRS-ID-r16					INTEGER (0..255),
	nr-PhysCellID-r16				NR-PhysCellID-r16								OPTIONAL,
	nr-CellGlobalID-r16				NCGI-r15										OPTIONAL,
	nr-ARFCN-r16					ARFCN-ValueNR-r15								OPTIONAL,
	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-r16						CHOICE {
			k0-r16						INTEGER (0..1970049),
			k1-r16						INTEGER (0..985025),
			k2-r16						INTEGER (0..492513),
			k3-r16						INTEGER (0..246257),
			k4-r16						INTEGER (0..123129),
			k5-r16						INTEGER (0..61565),
			...
	},
	nr-AdditionalPathList-r16		NR-AdditionalPathList-r16						OPTIONAL,
	nr-TimingQuality-r16			NR-TimingQuality-r16,
	nr-DL-PRS-RSRP-Result-r16		INTEGER (0..126)								OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurements-r16
									NR-DL-TDOA-AdditionalMeasurements-r16			OPTIONAL,
	...,
	[[
	nr-UE-Rx-TEG-ID-r17					INTEGER (0..maxNumOfRxTEGs-1-r17)			OPTIONAL,
	nr-DL-PRS-FirstPathRSRP-Result-r17	INTEGER (0..126)							OPTIONAL,
	nr-los-nlos-Indicator-r17			CHOICE {
			perTRP-r17						LOS-NLOS-Indicator-r17,
			perResource-r17					LOS-NLOS-Indicator-r17
	}																				OPTIONAL,
	nr-AdditionalPathListExt-r17		NR-AdditionalPathListExt-r17				OPTIONAL,
	nr-DL-TDOA-AdditionalMeasurementsExt-r17
										NR-DL-TDOA-AdditionalMeasurementsExt-r17	OPTIONAL
	]]
}

NR-DL-TDOA-AdditionalMeasurements-r16 ::= SEQUENCE (SIZE (1..3)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16
NR-DL-TDOA-AdditionalMeasurementsExt-r17 ::= SEQUENCE (SIZE (1..maxAddMeasTDOA-r17)) OF
													NR-DL-TDOA-AdditionalMeasurementElement-r16

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),
			...
	},
	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
	]]
}

-- ASN1STOP






FL Comments:
Many companies provides their inputs for the responses to the questions from RAN2 (e.g., [10][22][31-45]), which are  summarized in the following.

Question 1: Can the associated resource ID and resource Set ID in the report of RSCPD be different from the associated resource ID and resource Set ID in RSTD when UE report these measurements? The same question applies to RSCP and UE Rx-Tx time difference report. 
Regarding Question 1, most companies propose to provide the response based on the following agreements 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: 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.



The agreements show the resource ID(s) and resource Set ID(s) in the report of RSCPD are either the same as or included in the resource ID(s) and resource Set ID(s) of the associated RSTD in the same measurement report. Similarly, the resource ID (s) and resource Set ID(s) in the report of RSCP are either the same as or included in the resource ID(s) and resource Set ID(s) of the associated UE Rx-Tx time difference in the same measurement report. It is up to RAN2 on how the DL PRS resource IDs of DL RSCP/RSCPD measurements are identified/reported.

Question 2: If answer of Q1 is yes, is the LOS/NLOS indication associated with the resource of RSCPD also required?

Regarding Question 2, since the DL PRS resources for carrier phase measurements are included in the DL PRS resources for the associated legacy timing measurements and RAN1 also has the agreement that Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report, it is clear that the LOS/NLOS indication associated with the resource of RSCP/RSCPD are not required (e.g., [22][31][32][33][35][36][38][39][40][41][43][44]). However, one company believes further discussion may be needed because the resources for RSTD measurement may not be exactly the same as the resources for RSCPD measurement ([42]). 
	Agreement
Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report.




Question3: For DL-TDOA, UE may provide up to 3 additional RSTD measurements per pair of TRPs. For CPP, is there any additional RSCP measurement per TRP or additional RSCPD measurement per pair of TRPs?

Regarding Question 3, there is a need to first distinguish between the “3 additional RSTD measurements” in the question, which were introduced in Rel-16, representing the first-path measurements from different DL PRS resources; and the additional path measurements, which were introduced in Rel-17, representing the multi-path measurements from the same or different DL PRS resources. Thus, question is not related to RAN1’s agreement that “Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18. Thus, for each additional RSTD/UE Rx – Tx time difference measurement, most companies support reporting the additional RSCPD/RSCP measurement (e.g., [22][31][32][35][36][38][39][42][43][44]). However, there are companies that have the different understanding (e.g., [33][34]).

Another issue we may need to consider is the number of additional RSCPD/RSCP measurement associated with each additional RSTD/UE Rx – Tx time difference measurement. In previous meeting, RAN1 has the agreement:

	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.



From the above agreement, each UE Rx-Tx time difference/DL RSTD measurement, if it is obtained with Nsample (=2, 4) samples, it can be associated with (i.e., reported together with) up to Nsample RSCP/RSCPD measurements. RAN1 may need to clarify whether the agreement applies also to each additional UE Rx-Tx time difference/DL RSTD measurement.

Question4: On the indicated DL PRS resource set(s) occurring within indicated time window(s), is each indicated DL-PRS resourceSet associated with one indicated time window or multiple time windows?

Regarding Question 4 there are different understandings on the “Note: Different PRS resource sets and/or PFLs can be associated with different time windows” in the following agreement. One interpretation is that it implies that “each indicated DL-PRS resourceSet can only be associated with one indicated time window” (e.g., [31][32][35][36][37][42][44]) and another interpretation that there is no such restriction (e.g., [22][33][38][39][40][41][43]). Thus, it needs first to be clarified in RAN1 before providing the response back to RAN2.

	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.






Q1) Can the associated resource ID and resource Set ID in the report of RSCPD be different from the associated resource ID and resource Set ID in RSTD when UE report these measurements? The same question applies to RSCP and UE Rx-Tx time difference report. 
(Closed)(Round 1) Proposal 7-1

Answer to Q1: 
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 (Note: Multiple DL RSCPs can be associated with one 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.
Each DL RSCPD is obtained from a pair of DL PRS resources, and each DL RSCPD is associated with a single UE RSTD measurement (Note: Multiple DL RSCPDs can be associated with the one 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 DL RSTD is obtained from multiple DL PRS resource pairs.

RAN1 has made the following agreements in RAN1#114bis:
	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.





	Company
	comments

	vivo
	OK

	ZTE
	OK

	Samsung1
	OK

	CATT
	OK

	Xiaomi
	It is better to answer ‘no’ first.  

	Huawei, HiSilicon
	In general, we prefer to directly reply to RAN2: Yes.

	Nokia/NSB
	We prefer to add the following in the note “if the one UE Rx-Tx time difference measurement is obtained with multiple samples”




Q2): If answer of Q1 is yes, is the LOS/NLOS indication associated with the resource of RSCPD also required?
(Closed)(Round 1) Proposal 7-2

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..
	Company
	comments

	vivo
	OK

	ZTE
	OK, it is also better to clarify the legacy LOS/NLOS indication is shared for RSTD/Rx-Tx and RSCP/RSCPD measurement report

	Samsung1
	Answer not clear, could imply that LOS/NLOS doesn’t apply to CPP. Prefer clarification from ZTE

	CATT
	OK

	Xiaomi
	Since the answer to Q1 is ‘no’, no need to answer Q2.

	Huawei, HiSilicon
	Support the proposal.

	K
	OK




Q3) For DL-TDOA, UE may provide up to 3 additional RSTD measurements per pair of TRPs. For CPP, is there any additional RSCP measurement per TRP or additional RSCPD measurement per pair of TRPs?
(Closed)(Round 1) Proposal 7-3

Adopt one of the following options as the response to Q3:
· Option 1: 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 UE RSTD measurement, support UE to report up to N_sample associated RSCPD measurements;
· For each reported additional UL RTOA/ or gNB Rx-Tx time difference measurement, support gNB to report up to N_sample one associated UL RSCP measurements;
· Option 2: No support of additional DL/UL RSCP measurements or additional RSCPD measurements.

	Company
	comments

	vivo
	Option 1

	ZTE
	We support option 1. It is better to also clarify that the UE may provide up to N additional RSCPD measurements per pair of TRPs, wherein N is the number of additional RSTD measurements for that pair of TRPs. 

	Samsung1
	It seems that option 2 doesn’t follow the following agreement
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.


	CATT
	Option 1

	Xiaomi
	Prefer option 1

	Huawei, HiSilicon
	Comment to Option 1, why is gNB measurement limited to one RSCP?

	
	




Q4) On the indicated DL PRS resource set(s) occurring within indicated time window(s), is each indicated DL-PRS resourceSet associated with one indicated time window or multiple time windows?

(Closed)(Round 1) Proposal 7-34

Adopt one of the following options as the response to Q4:
· Option 1: Each indicated DL-PRS resourceSet is associated with one indicated time window only.
· Option 2: Each indicated DL-PRS resourceSet can be associated with one or two indicated time window, or two indicated time windows.
	Company
	comments

	vivo
	For option 2, we would like to ask the difference between “associated one or two indicated time window” and “or two indicated time windows”. Ie, why do we need to repeat twice “two indicated time windows”

	ZTE
	This should be proposal 7-4 rather than 7-3.
We support option 2 with correction of the wording as vivo mentioned. 
In addition, it is better to clarify the configured time windows are mutually independent wherein one or two PRS resource sets from a PFL can be indicated for each window. That is, each window is configured across all TRPs, all PRS resource sets. It is not configured per set. 


	Samsung1
	Prefer the direction of option 2, with the correction noted by other companies.

	CATT
	Prefer option 1.

	Xiaomi
	Prefer option 1

	Huawei, HiSilicon
	Option 2. Same question as vivo. The last “or two indicated time windows” seems redundant.

	Nokia/NSB
	Option 1




Others
RedCap CPP
Submitted Proposals: 
	Huawei, HiSilicon[7]
	Proposal 7: For RedCap positioning with CPP
· For DL, the RSCP/RSCPD measurement is supported, and the RSCP frequency is the center frequency of the wideband PRS.
· For UL, the RSCP measurement is supported, and the RSCP frequency is the center frequency of an SRS hop, which is identified via the symbol index in the timestamp.




FL Comments:
In [7], it proposes how the RF frequency is determined for RedCap CPP. However, during WI phase, RAN1 has not specifically discuss whether and how CPP is supported for RedCap UE, although CPP may be supported for RedCap UE without much impact on RAN1. The FL likes to check with interested companies on whether CPP may be supported for RedCap UE before the further discussion of the details.
(Round 1) Question 8.1-1

Q1: Should CPP be supported for RedCap UE in Rel-18?
Q2: If yes, what is your views on the above Proposal 5 from [7]?

	Company
	comments

	ZTE
	Q1: Yes
Q2: single hop is used for both DL and UL, the center frequency should be reported as well as the CPP measurements.

	Samsung1
	Q1: No. As we are late in Rel-18, we shouldn’t be introducing new functionality.

	CATT
	Q1: Yes
Q2: Okay with Proposal 5 from [7].

	Huawei, HiSilicon
	Support.

	LG
	Q1: No. same view with Samsung.



the carrier frequency of the phase measurement
Submitted Proposals: 
	Nokia[8]
	Proposal 4: For UL CPP, the gNBs can report a RSCP measurement and the used specific center frequency information.

	
	




FL Comments:
In [8], it was proposed that for UL CPP, the gNBs can report a RSCP measurement and the used specific center frequency information. The motivation of the proposal is that gNB may use different SRS BW for the RSCP measurements. In FL understanding, based on the previous agreement the frequency associated with the UL carrier phase measurements has to be the center frequency of the UL SRS transmission bandwidth. Since LMF has the configuration information of the UL SRS, the gNB may not need to report the center frequency information.

(Round 1) Question 8.2-1
Q1: What is your view on supporting gNBs to report a RSCP measurement with a specific frequency information other than the center frequency of the UL SRS transmission bandwidth?

	Company
	comments

	ZTE
	OK to Nokia’s proposal.  For hopping, the center frequency is not clear anymore, it is better to report it.

	Samsung1
	As FL mentioned, “has the configuration information of the UL SRS, the gNB may not need to report the center frequency information” which we agree with.
Support of frequency hopping for CPP has not been agreed.

	CATT
	If RedCap CPP is supported, it is neeed for gNBs to report a RSCP measurement with a specific frequency information

	LG
	Same view with Samsung. Since we did not introduce frequency other than the center, it is not needed unless frequency other than center is introduced.




(Clsoed)RTT-type CPP

Background

	Agreement (RAN1 #112-bis)
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 (RAN1 #112-bis)
· 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 (RAN1 #114)
· 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.



Submitted Proposals: 
	Nokia, NSB[8]
	Proposal 2: RAN1 supports the following text proposal on Clause 5.1.6.5 of TS 38.214.
	<omitted text>
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. When the UE reports a DL RSCP measurement along with a UE Rx-Tx time difference measurement, it may include a DL PRS resource set ID, a DL PRS resource ID, an SRS resource ID for positioning, and an indicator [higher layer signaling] indicating whether the DL RSCP measurement is combinable with a UL RSCP measurement associated with the SRS resource ID for positioning. 
<omitted text>


The reason for the change: RAN1 made the following agreements at RAN1 #112-bis and RAN1 #114 meeting, respectively.

Proposal 3: When the gNB reports a UL RSCP measurement along with a gNB Rx-Tx time difference measurement, it may also provide a DL PRS resource set ID, a DL PRS resource ID, an SRS resource ID for positioning, and an indicator indicating whether the UL RSCP measurement is combinable with a DL RSCP measurement associated with the DL PRS resource set ID and the DL PRS resource ID.

	
	



FL Comments:
In [8], it was proposed to include the DL PRS resource ID(s) and UL PRS resource ID(s) for DL RSCP measurements and also DL PRS resource ID(s) and UL PRS resource ID(s) for UL RSCP measurements in order to support RTT-type CPP. In FL’s understanding, when the measurements of DL RSCP from DL PRS are irreverent to UL SRS transmission, and similarly the measurements of UL RSCP from UL PRS are irreverent to DL PRS transmission. In addition, RTT-type CPP is actually not supported in Rel-18.

(Round 1) Question 8.3-1

Q1: What is your view on the proposal of reporting SRS resource ID(s) with DL RSCP measurements and reporting PRS resource ID(s) with UL RSCP measurements for RTT-type CPP?


	Company
	comments

	ZTE
	We don’t support it. Whether the UL RSCP measurement is up to gNB, how could UE know that. From gNB side, gNB can judge whether/which SRS resources are aggregated based on the configuration and conditions, no need UE’s report. 

	Samsung1
	Fine to discuss further.

	CATT
	It is unclear to us why reporting SRS resource ID(s) with DL RSCP measurements and reporting PRS resource ID(s) with UL RSCP measurements. RTT-type CPP is not supported in Rel-18 in our understanding.

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	



(Closed)Mobility impact on carrier phase

Submitted Proposals: 

	Nokia, NSB[8]
	Proposal 1: For DL CPP, LMF requests the UE to maintain time separation between the timestamps of DL RSCP and DL timing measurements within a threshold and to report RSCP measurements along with associated timestamps.

Proposal 6: NR CPP should consider the mobility impact to the CP measurements.




FL Comments:
In [8], it proposes NR CPP should consider the mobility impact to the CP measurements and legacy timing measurements. It was also proposed LMF requests the UE to maintain time separation between the timestamps of DL RSCP and DL timing measurements within a threshold to avoid the potential large dispense of reported DL timing measurements and the real DL timing measurements at the time when DL RSCP is measured, which may be caused due to the UE mobility. 

Whether to consider the impact of UE mobility to the CP and legacy measurements for NR CPP was also discussed in the last meeting. But, only few companies provide the feedback. In FL’s view, UE mobility could impact the CP measurement performance. However, it may be too late to consider the enhancement in Rel-18.

	Company
	comments

	ZTE
	Agree with FL’s assessment, too late. 

	CATT
	Too late to discuss the enhancement.

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	

	
	




(Closed)LOS/NLOS indication for standalone carrier phase positioning
Background
	Agreement (RAN1#112)
Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report.



Submitted Proposals:
	InterDigital[16]
	Proposal 8: The UE reports RSCPD if the LOS/NLOS indicator associated with PRS resource or TRP is above the configured threshold




FL Comments:
In [16], it was proposed to report RSCPD if the LOS/NLOS indicator associated with PRS resources or TRP exceeds the configured threshold. However, the motivation behind this proposal remains unclear to the FL. The proposal was discussed in the last meeting, but no company provided any comment. 

	Company
	comments

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	

	
	

	
	



(Closed)Carrier Frequency Offset (CFO) 
Submitted Proposals: 
	Lenovo[21]
	CFO Corrected Measurement
Proposal 1: Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the symbol-to-symbol phase rotations due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.
· The same common reference time for the UE and the PRU can be defined with respect to the configured simultaneous measurement window.
· The UE and the PRU report either the referred RSCP measurements or the RSCPD measurements computed using the referred carrier phase measurements.

Support for delta reporting for RSCPD measurements
Proposal 2: Support delta reporting of RSCP/RSCPD measurement relative to the original RSCP/RSCPD measurement in the same measurement report.




FL Comments:
In [21], it was proposed to define a common reference time for carrier phase measurements for correcting the impact of the CFO. In FL’s view, how to address the impact of CFO may deserve further discussion. However, the WI has entered the maintenance from RAN1’s perspective, we may not have enough time to consider the enhancement in Rel-18.

In addition, in [21] it was proposed to support delta reporting of RSCP/RSCPD measurement relative to the original RSCP/RSCPD measurement in the same measurement report. In FL’s view, this can be up to RAN2/RAN3 to decide.

	Company
	comments

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	

	
	

	
	




(Closed)On-demand DL-PRS for RSCPD 
Submitted Proposals: 
	Lenovo[21]
	Proposal 3: Extend UE-initiated on-demand DL-PRS for DL RSCPD. No RAN1 specification impact is foreseen and RAN2 may be notified to provide corresponding support.



FL Comments:
In [21], it was proposed to support UE-initiated on-demand DL-PRS for DL RSCPD, considering that there may not have RAN1 specification impact. The FL likes to check with interested companies on this issue, since we haven’t discussed during the WI phase. 

	Company
	comments

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	

	
	

	
	



(Closed)Phase error group
Background
	Agreement (RAN1#112bis-e)

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.

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.



Submitted Proposals: 
	Ericsson[24]
	Proposal 3 To address the impact of the phase delays on Tx/Rx RF chains, either i) enhance the the definition of a “timing error group” so that it captures both timing and phase errors. (Option 2), or ii) introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals (Option 1a).



FL Comments:
In RAN1#114bis, RAN1 made the conclusion that “No further discussion in RAN1 on how to address the impact of the phase delays on Tx/Rx RF chains in Rel-18.” Thus, following the conclusion the FL suggests no further discussion on the issue in this this meeting.

	Company
	comments

	FL
	Suggest closing the discussion due to the lack of the interest and support.

	
	

	
	

	
	



FL Proposals for 2nd Online Session
(H)(Round 2) Proposal 3.1-1
Endorse TP#2 in Section 9 of R1-2312270 for TS 38.214 Clauses 5.1.6.5.2

TP#2:
	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.
(H)(Round 2) Proposal 4.1-3
Endorse TP#3 in Section 9 of R1-2312270 for TS 38.214 Clauses 5.1.6.5.2

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.

(H)(Round 2) Proposal 4.2-1

LMF may forward any of the information contained in the DL measurement report, which include at least the carrier phase measurement, from the PRU in the positioning assistance data to a target UE for UE-based carrier phase positioning.
(H)(Round 1) Proposal 5-1

Offline consensus
· 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.
· .
(H)(Round 2) Proposal 6-1

Proposal 2: Adopt the following changes to the agreement in RAN1#114bis
	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 refers to all linked PRS resource sets across DL PRS PFLs
· 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.





(H)(Round 2) Proposal 6-1 (as a conclusion)
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 indicated DL PRS resource set(s) do not refer to the linked PRS resource sets across DL PRS PFLs for PRS bandwidth aggregation.
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[41] R1-2311809	Draft reply LS on CPP	Samsung
[42] R1-2312131	Discussion on Reply LS on R1-2308644 for CPP	LG Electronics
[43] R1-2312147	Discussion on RAN2 LS for CPP	Huawei, HiSilicon
[44] R1-2312184	Discussion on Reply LS for CPP	Ericsson
[45] R1-2312213	Discussion on RSCP/RSCPD quality	Huawei, HiSilicon
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.




