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1 Introduction
The following agreements were achieved during the previous RAN1 #114-bis meeting: 
	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 maintenance related to carrier phase positioning and PRU operation. 
2 LS from RAN2 (R1-2310787)
The following questions related to carrier phase positioning appear in the RAN2 LS (R1-2310787): 
	Carrier phase positioning:
· Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?
· Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.
· For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
· For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?
· For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
· Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?



With regards to the questions above, we make the following proposal:
Proposal 1: Provide the following answers to the following questions appearing in the RAN2 LS related to Carrier Phase:
· Q1: Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?
· A1: Interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed and are not part of the WID; carrier Phase measurements are only supported for one PFL in Rel-18. 
· Q2: Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.
· A2: It applies to all legacy measurements. A related LS that includes this information is R1-2308644. 
· Q3: For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
· A3: A single time window configuration may result into multiple time domain window instances according to the configured periodicity. Up to 2 time window configurations can be provided.  With regards to the need for multiple time windows, different PRS resource sets and/or PFLs can be associated with a different time window, i.e., a first time window is used to measure a first PRS resource set and a second time window is used to measure a second PRS resource set. 
· Q4: For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?
· A4: No there is no such need. 
· Q5: For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
· A5: It is still under discussion whether the legacy measurements associated with the carrier phase measurement is expected to be forwarded. From RAN1 perspective, both single instance and periodic reporting should be supported, which can be initiated by a UE sending a request to the LMF. 
· Q6: Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?
· A6: Carrier phase measurements are reported only for the first path. 
 
                                                                                                                                                                                Proposal 2: PRU’s legacy measurement associated with the carrier phase measurement should also be forwarded by LMF. Modify LS reply A5 in Proposal1 to reflect this proposal if it is agreed in RAN1. 
The motivation for Proposal 2 is that the forwarding of the legacy measurement allows the UE to compute a coarse position using double-difference TDOA, and then refine it using the double-difference carrier phase. It may be argued that the coarse measurement can be done using single difference TDOA using the relative time-differences, making the legacy measurement forwarding unnecessary, however the relative time-differences are a separate assistance data element that LMF may compute and provide at a different update-rate. Including the legacy measurement effectively provides an alternative way to carry the same information that is carried by the relative time-differences, but implicitly time-aligned with the CPP measurement. 

3 LS from RAN2 (R1-2310789)
The following questions related to carrier phase positioning appear in the RAN2 LS (R1-2310789):
	•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?



With regards to the questions above, we make the following proposal:
Proposal 3: Provide the following answers to the following questions appearing in the RAN2 LS related to Carrier Phase Positioning:
· 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.
· A1: The resource set ID, if provided, it shall be the same between the legacy and the associated RSCP/RSCPD measurement. With regards to the PRS resource ID, it may be different with the following related agreements providing more details:
	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.



· Q2: If answer of Q1 is yes, is the LOS/NLOS indication associated with the resource of RSCPD also required?
· A3: No there is not a need for a separate LOS/NLOS indication; the single LOS/NLOS indication applies to both the legacy and carrier phase measurement.  
· 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.
· A3: Yes, similar to TDOA and RTT report, up to 3 additional RSCP/RSCPD measurements can be provided, each one associated with a single respective measurement. 
· 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?
· A4: A DL-PRS resource set can be associated with one or multiple time windows
4 LS from RAN4 (R1-2310798)
The following request is received from RAN4 related to the phase quality indication:
	3) 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. 



With regards to the timing quality for timing measurements the following is specified:
	[bookmark: _Toc46486432]–	NR-TimingQuality
The IE NR-TimingQuality defines the quality of a timing value (e.g., of a TOA measurement).
-- ASN1START

NR-TimingQuality-r16 ::= SEQUENCE {
	timingQualityValue-r16			INTEGER (0..31),
	timingQualityResolution-r16		ENUMERATED {mdot1, m1, m10, m30, ...},
	...
}

-- ASN1STOP
	NR-TimingQuality field descriptions

	timingQualityValue
This field provides an estimate of uncertainty of the timing value for which the IE NR-TimingQuality is provided in units of metres.

	timingQualityResolution
This field provides the resolution used in the timingQualityValue field. Enumerated values mdot1, m1, m10, m30 correspond to 0.1, 1, 10, 30 metres, respectively.






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
5 Conclusion
We have discussed the standardization support needed for carrier phase positioning feature, including further details of definition of measurements and signaling for reporting and for UE-PRU timing-alignment, and have the following proposals: 
Proposal 1: Provide the following answers to the following questions appearing in the RAN2 LS related to Carrier Phase:
· Q1: Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?
· A1: Interaction of carrier phase positioning and bandwidth aggregation for positioning has not been discussed and are not part of the WID; carrier Phase measurements are only supported for one PFL in Rel-18. 
· Q2: Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.
· A2: It applies to all legacy measurements. A related LS that includes this information is R1-2308644. 
· Q3: For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
· A3: A single time window configuration may result into multiple time domain window instances according to the configured periodicity. Up to 2 time window configurations can be provided.  With regards to the need for multiple time windows, different PRS resource sets and/or PFLs can be associated with a different time window, i.e., a first time window is used to measure a first PRS resource set and a second time window is used to measure a second PRS resource set. 
· Q4: For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?
· A4: No there is no such need. 
· Q5: For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
· A5: It is still under discussion whether the legacy measurements associated with the carrier phase measurement is expected to be forwarded. From RAN1 perspective, both single instance and periodic reporting should be supported, which can be initiated by a UE sending a request to the LMF. 
· Q6: Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?
· A6: Carrier phase measurements are reported only for the first path. 

                                                                                                                                                                                Proposal 2: PRU’s legacy measurement associated with the carrier phase measurement should also be forwarded by LMF. Modify LS reply A5 in Proposal1 to reflect this proposal if it is agreed in RAN1. 

Proposal 3: Provide the following answers to the following questions appearing in the RAN2 LS related to Carrier Phase Positioning:
· 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.
· A1: The resource set ID, if provided, it shall be the same between the legacy and the associated RSCP/RSCPD measurement. With regards to the PRS resource ID, it may be different with the following related agreements providing more details:
	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.



· Q2: If answer of Q1 is yes, is the LOS/NLOS indication associated with the resource of RSCPD also required?
· A3: No there is not a need for a separate LOS/NLOS indication; the single LOS/NLOS indication applies to both the legacy and carrier phase measurement.  
· 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.
· A3: Yes, similar to TDOA and RTT report, up to 3 additional RSCP/RSCPD measurements can be provided, each one associated with a single respective measurement. 
· 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?
· A4: A DL-PRS resource set can be associated with one or multiple time windows

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
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