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1 Introduction
In RAN1#114bis meeting, the following agreements were made for the physical layer measurements for NR carrier phase positioning [1]:
	
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
The timing windows, which were agreed to be introduced for simultaneous SRS for positioning transmission in Rel-18, are applicable for UE in RRC_CONNECTED and RRC_INACTIVE states.
Note: no RAN1 specification impact.

R1-2310285	FL Summary #2 for maintenance on NR DL and UL carrier phase positioning	Moderator (CATT)

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



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.

R1-2310286	FL Summary #3 for maintenance on NR DL and UL carrier phase positioning	Moderator (CATT)

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 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.




In this contribution, we discuss the maintenance issues of the measurements definition, reporting and physical procedure for supporting NR DL and UL carrier phase positioning.
2 Carrier Phase Positioning
 The terminology “DL carrier phase measurements”
The terminology “DL carrier phase measurements”, which is used in TS 38.214 [2][3], is undefined in RAN1 spefication. We propose to change “carrier phase measurements” to “RSCP and/or DL RSCPD measurements”, which are defined in TS 38.215 [9][10].
Proposal 1: Adopt the TP1 regarding the description for the RSCP/RSCPD measurements in Clause 5.1.6.5 of TS 38.214 [2][3].

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.



[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc146641025]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-------------------------

Time window for simultaneous PRS measurement
In RAN1#114bis, the following agreement was made for time windows for simultaneous PRS measurements of the target UE and the PRU.
	
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.







Based on the above agreement, for time windows for simultaneous PRS measurement, DL PRS resource sets across all TRPs are in one DL positioning frequency layer (PFL). There is a FFS related to DL PRS bandwidth aggregation for positioning. In NR Rel-18, PRS bandwidth aggregation for positioning measurements is supported across up to three intra-band contiguous carriers. According to TS 38.214, when a UE is expected to perform aggregated measurements for bandwidth aggregation across DL PRS PFLs, the UE expects to be configured with linkage information, via higher layer parameter [linkage], between DL PRS resource sets across DL PRS PFLs. If an indicated DL PRS resource set only refers to itself, instead of a combination of linked PRS resource sets across DL PRS PFLs, simultaneous PRS measurement of the target UE and the PRU is not be supported when PRS bandwidth aggregation is configured, which is undesirable with the current RAN1 agreement.
Therefore, we propose to simultaneous PRS measurement of the target UE and the PRU when PRS bandwidth aggregation is configured. Furthermore, the description of “a combination of linked PRS resource sets” should be clarified as follows. For PRS bandwidth aggregation, an indicated DL PRS resource set refers to all linked PRS resource sets across DL PRS PFLs.
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.






[bookmark: P20]Definition of RSCPD
In RAN1#114bis, the following two proposals for definition of RSCPD were discussed without conclusion, as shown in FL summary R1-2310286 [4].
	Proposal 2.3-1
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 (down-select one of the following options)
· 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.
· Option 2: RSCP j and RSCP i are measured from the DL PRS signals from reference TP j and target TP i within an indicated time window.
· FFS: the details of the time window configuration




In order to mitigate initial phase offset of target UE, a mechanism is needed to ensure that the impact of the initial phase offset is eliminated in RSCPD measurements when UE measures the DL PRS signals from reference TRP j and target TRP i, respectively. Two options for effectively eliminating the impact of the initial phase offset were discussed in the previous meeting. Option 1 requires the DL PRS signals from reference TRP j and target TRP i are measured within the closest subframe. In Option 2, the DL PRS signals from reference TRP j and target TRP i are measured within a time window, where the details of the time window configuration is TBD. In our opinion, when a RSCPD measurement is provided, the RSCPs that are used to obtain the RSCPD should be as close as possible. Thus, Option 1 should be supported. In comparison with Option 1, Option 2 requires to introduce a new time window. In addition, it would be difficult to configure the time window properly in order to include the RSCPs that are measured within the closest subframe.
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 [9][10].

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.



[bookmark: _Toc146730317]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-------------------------


Phase continuity
In RAN1#112bis-e [5], the following agreement was made for phase continuity.
	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.




Based on the Rel-18 specification, RSCPD is calculated by two RSCP measurements by a UE. In our opinion, the UE can and should determine if the two RSCP measurements satisfies phase continuity. For example, the UE, by itself, can judge if the two RSCP measurements are within the coherent time to ensure phase continuity based on the maximum variance of local oscillator drift. When the UE adjusts its timing and/or carrier phase, it takes the adjustment time/carrier phase as a reference and re-judges whether subsequent RSCP measurements can be combined into RSCPD. If phase continuity of the two RSCP measurements for the UE cannot be satisfied, the UE does not report RSCPD. Therefore, whether to report RSCPD depends on the UE implementation. 
In addition, multiple RSCPs from different TRPs are normally included in one measurement report. The LMF will need to combine all RSCPs in a measurement report to calculate the UE’s position. Thus, the UE also need to ensure phase continuity of the different RSCP measurements in a single measurement report.
Thus, we have the following proposal:
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.
Reporting of frequency information of the carrier phase measurement
In RAN1#114bis, the following two proposals for reporting of the frequency of the carrier phase measurement were discussed without conclusion, as shown in FL summary R1-2310286 [4]:
	(Round 2) Proposal 3.3-1
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 was provided to the PRU for the carrier phase measurements.
(Round 1) Proposal 3.3-2
Support LMF to provide the requested RF frequency information associated with the carrier phase measurements to TRPs for DL CPP and UL CPP.



In general cases, both Option 1 and Option 2 in Proposal 3.3-1 can achieve the same functionality of reporting the frequency of the carrier phase measurement. Option 2 is valid on the condition that the DL PRS configurations for all UEs (including PRUs) are the same, which adds TRP implementation restrictions on PRS resource allocation for different UEs. There is more PRS resource assistance data signaling for Option 2 compared to Option 1. Furthermore, in case that target UE and PRU belong to different LMFs (e.g., LMF 1 and LMF 2), Option 2 is not valid while Option 1 is still valid. Therefore, Option 1 is preferred.
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.
For Option 1, some companies augured that it can be up to the LMF to make sure the RF frequency information associated with the UE carrier phase measurements, including PRU and target UEs. However, in current RAN1 specification, gNB/TRP is responsible for PRS/SRS resource allocation, and LMF is not supported to request gNB/TRP about the RF frequency information associated with the carrier phase measurements to TRPs for DL CPP and UL CPP. In our view, the proposal 3.3-2 in R1-2310286 [4] should be supported. The reasons are in the following. Double differential operation is essential for carrier phase positioning. But if UE/TRP obtains carrier phase measurements at different frequencies, double differential operation cannot be realized. According to the RAN1’s current agreements, the RF frequency of the DL RSCP/RSCPD measurement corresponds to the center frequency of the DL PFL, and the RF frequency of the UL RSCP measurement is the center frequency corresponding to the SRS transmission bandwidth. Therefore, LMF should inform TRPs same frequency for the carrier phase measurements, which allows the TRPs to properly configure DL PFL to ensure the same frequency for DL carrier phase measurements from all UEs (including PRU), and also to properly configure UL SRS resources for all UEs (including PRU) to ensure the same frequency for the UL carrier phase measurements from all TRPs. 
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.
Assistance information for UE-based CPP
In RAN1#113 [6], the following agreement was made for UE-based carrier phase positioning.
	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.


According to the above agreements, a PRU can report DL RSCP and/or DL RSCPD to LMF for UE-based carrier phase positioning. The PRU needs to ensure phase continuity of the RSCP measurements from different TRPs to eliminate initial Rx phase errors of the UE. Following the same discussion in Section 2.5, PRU reports RSCPD to the LMF only when it ensures the RSCP measurements to calculate RSCPD meeting the phase continuity requirement. In Rel-18, DL RSCPD measurements are reported together with RSTD measurements and DL RSCP measurements are reported together with UE Rx-Tx time difference measurements. For DL UE-based positioning, only RSTD measurements are used in target UE, since multi-RTT positioning method is so far not supported. Thus, LMF may need only to forward DL RSCPD from PRU to the target UE. In case PRU reports DL RSCP to the LMF, the LMF may still provide the DL RSCPD to the target UE by selecting a reference TRP and derive the DL RSCPD. If the PRU and UE have different reference TRPs, the following methods can be used for RSCPD reconstruction by the target UE:
Assuming that the reference TRP for calculating RSCPD by a UE is  and the RSCP of the i-th TRP measured by the UE is , the RSCPD of the UE is . Assuming that the reference TRP for calculating RSCPD by a PRU is  and the RSCP of the i-th TRP measured by PRU is , the RSCPD of PRU is . The total number of TRPs is , the RSCPD reported by the PRU is . For , we have , . Therefore, . If , then , and .
Observation 1: For UE-based carrier phase positioning, RSCPD reconstruction method can be used to get the same reference TRPs for PRU and target UE if the reference TRPs reported from PRU/LMF are different from the reference TRPs selected by the target UE.
Proposal 8: For UE-based carrier phase positioning, support only forwarding RSCPD from LMF to UE.
Carrier phase measurement quality
In RAN1#114 [7], the following agreement was made for carrier phase measurements.
	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.




However, in RAN4’s reply LS [8], RAN4 asked RAN1 to determine the values of the phase quality index and phase quality resolution. In our opinion, the value of phase quality index and phase quality resolution should be designed to conform to the characteristics of the carrier phase measurement. For phase quality index, the value can be set as {0 ... 99} in units of cycles. For phase quality resolution, the enumerated values could be set as 0.01, 0.05, 0.1 cycle, with the limitation of the max value of phase error to be smaller than one cycle.
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.
3 Conclusions
In this contribution, we further discuss the maintenance issues of the measurements definition, reporting and physical procedure for NR DL and UL carrier phase positioning, and give the following observation and proposals.
Observation 1: For UE-based carrier phase positioning, RSCPD reconstruction method can be used to get the same reference TRPs for PRU and target UE if the reference TRPs reported from PRU/LMF are different from the reference TRPs selected by the target UE.
[bookmark: _GoBack]Proposal 1: Adopt the TP1 regarding the description for the RSCP/RSCPD measurements in Clause 5.1.6.5 of TS 38.214 [2][3].
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.





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 [9][10].
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.
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.
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.

4 Text Proposal
[bookmark: ConclusionsTPs]In this contribution, we provided the following text proposal:
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/RSCPDcarrier 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-------------------------

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-------------------------
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