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This document provides a summary of the maintenance issues on NR DL and UL carrier phase positioning based on the proposals from the submitted contributions ([1-3]).


Draft CR on PRS for carrier phase positioning
Submitted draft CR in R1-2404153 [2]: 
	

	Title:	
	Draft CR on PRS for carrier phase positioning

	
	

	Source to WG:
	vivo

	Source to TSG:
	RAN1

	
	

	Work item code:
	NR_Pos_enh2-Core
	
	Date:
	2024-05-20

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19) 
Rel-20	(Release 20)

	
	

	Reason for change:
	1. According to the latest TS37.355, NR-PRU-RSCP-MeasInfo which only contains DL RSCP measurement, cannot contain the RSTD measurement, it is different from the current description “which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s)” 
2. The higher layer parameter within the bracket should be aligned with the latest TS37.355

	
	

	Summary of change:
	1. Update NR-PRU-RSCP-MeasInfo as optional for RSCP only, and can be provided with nr-PRU-DL-TDOA-MeasInfo together to provide DL RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s)
2. Replace higher layer parameter within the bracket with phaseQualityValue.

	
	

	Consequences if not approved:
	Inconsistent parameter name and description for PRS on carrier phase positioning between TS38.214 v18.2.0 and TS37.355  v18.1.0.

	
	

	Clauses affected:
	5.1.6.5.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
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5.1.6.5	PRS reception procedure

<omitted text>
5.1.6.5.2	PRS for carrier phase positioning
The UE may be provided with DL RSCP measurements by nr-PRU-RSCP-MeasInfo or DL RSCPD measurements by nr-PRU-DL-TDOA-MeasInfo. which containsThe DL RSCP or DL/RSCPD measurements can be provided together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] , and the timestamps associated with the measurements, and the location information of the PRU. 
The UE may be configured to report quality metrics NR-PhaseQualitycorresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityValue  which provides the uncertainty of the measurement
-	phaseQualityResolution which specifies the resolution levels used in the phaseQualityValue [phase quality index] field.
<omitted text>

FL Comments:
From FL’s view, the proposed changes in draft CR in R1-2404153 are reasonable. Interested companies are encouraged to provide their views.   

Proposal 2-1
Endorse the draft CR in R1-2404153 for TS 38.214.


	Company
	comments

	Qualcomm
	We don’t think that this restructuring is needed, and It may create some confusion actually. For example, the “or” in the first sentence may be interpreted as if a UE may be provided with either RSCP or RSCPD, and not both. The current structure in RAN2 allows for both to be reported. 

	vivo
	Support
Reply to Qualcomm, in the previous description also only one higher-layer parameter can be provided, and those higher-layer parameters include either RSCP or RSCPD, so the problem exists in the previous version. In addition, NR-PRU-RSCP-MeasInfo which only contains DL RSCP measurement, cannot contain the RSTD measurement, it is different from the current description “which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s)” 
So if companies still have some concerns, we are okay to modify the first sentence as follows, but anyway the modification is needed
The UE may be provided with DL RSCP measurements by nr-PRU-RSCP-MeasInfo and/ or DL RSCPD measurements by nr-PRU-DL-TDOA-MeasInfo.

	ZTE
	The general principle is general fine. One thing to confirm, whether the UE can be provided with RSCP by nr-PRU-RSCP-MeasInfo and RSTD only (without RSCPD measurement) by nr-PRU-DL-TDOA-MeasInfo?

	Huawei, HiSilicon
	We do not think that the changes in the first paragraph are needed. Anything in detail is anyway there in LPP.

	CATT
	In our view, the proposed changes helps to align the CPP measurement reporting described in TS 38.214 with the IEs in TS 37.355.

	Nokia
	Generally, we don’t think this change is necessary. We are okay to align higher layer parameter name of phase quality resolution.

	FL
	Based on the feedbacks, the proposed changes are tightly related on the content of the nr-PRU-RSCP-MeasInfo and nr-PRU-DL-TDOA-MeasInfo. Since the two IEs are defined by RAN2, it looks further discussion is needed for the proposal to see if there is a need to modify 38.214 and, if yes, how to modify TS 38.214.




Draft CR for carrier phase positioning
Submitted draft CR in R1-2404992 [3]: 
	

	Title:	
	Draft CR for carrier phase positioning

	
	

	Source to WG:
	ZTE

	Source to TSG:
	R1

	
	

	Work item code:
	NR_pos_enh2-Core
	
	Date:
	2024-05-10

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)

	
	

	Reason for change:
	1. UE will report the DL RSCPD measurement together with DL RSTD measurement instead of DL RSTD. The current description in TS 38.214 is not aligned with other measurement report and the following agreement:
	Agreement in 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



2. The description for PRU measurement information is not clear in current TS 38.214. nr-PRU-RSCP-MeasInfo and nr-PRU-DL-TDOA-MeasInfo includes the timestamp. Conjunction is required before ‘the timestamps associated with the measuremts’. 
In current TS 37.355, NR-PRU-DL-Info includes the following information:
	NR-PRU-DL-Info-r18 ::= SEQUENCE {
	nr-PRU-LocationInfo-r18			LocationCoordinates						OPTIONAL, -- Need ON
	nr-PRU-DL-TDOA-MeasInfo-r18		NR-DL-TDOA-SignalMeasurementInformation-r16
															OPTIONAL, -- Need ON
	nr-PRU-DL-AoD-MeasInfo-r18		NR-DL-AoD-SignalMeasurementInformation-r16
																			OPTIONAL, -- Need ON
	nr-PRU-RSCP-MeasInfo-r18		NR-PRU-RSCP-MeasurementInformation-r18	
																			OPTIONAL, -- Need ON
	...
}


wherein nr-PRU-LocationInfo contains the PRU’s location information, nr-PRU-RSCP-MeasInfo contains the RSCP measurement information, and nr-PRU-DL-TDOA-MeasInfo contains the RSTD, RSRP, RSRPP and RSCPD measurement information. nr-PRU-RSCP-MeasInfo or nr-PRU-DL-TDOA-MeasInfo only provides the measurement information of PRU, whereas the location information of PRU is a separate IE. Providing location information of PRU to UE should be a separate description, and the IE name corresponding to PRU location information is not included in the current specification.

3. For Rel-18 CPP, UE may be configured report quality metrics corresponding to phase measurement. However, the IE name [phase quality index] in the current TS 38.214 is not aligned with higher layer parameter.

4. There are several typos in 5.1.6.5.2, duplicate spaces in ‘nr-PRU-RSCP-MeasInfo  or’ and ‘phaseQualityValue  which’, missing spaces in ‘NR-PhaseQualitycorresponding’ and ‘measurementfrom’.

	
	

	Summary of change:
	1. Correct the DL RSCPD measurement report.
2. Clarify the description for PRU information provided to the target UE.
3. Correct the IE name [phase quality index] -> phaseQualityValue.
4. Correct several typos in 5.1.6.5.2.

	 
	

	Consequences if not approved:
	1. The description of DL RSCPD measurement report is not aligned with other measurement report and agreement. 
2. The description for PRU information provided to the target UE is not clear. 
3. The IE name [phase quality index] is not aligned with higher layer parameter.
4. There are several typos in 5.1.6.5.2.

	
	

	Clauses affected:
	5.1.6.5.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	






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 measurement. When the UE reports RSCPD measurements, the reference nr-DL-PRS-ReferenceInfo is the same as the one reported, for the RSTD measurements. For DL UE positioning measurement reporting in higher layer parameter NR-Multi-RTT-SignalMeasurementInformation, the UE may be configured to report the DL Reference Signal Carrier Phase (RSCP) measurement [7, TS 38,215] along with the UE Rx-Tx time difference measurement. When the UE reports DL RSCPD measurement(s) along with DL RSTD measurement(s) or DL RSCP measurement(s) along with UE Rx-Tx time difference measurement(s), the DL RSCPD and/or DL RSCP measurement(s) should be measured from a single DL PRS positioning frequency layer. For a UE in RRC_CONNECTED state, DL RSCP/RSCPD measurements are measured within the configured measurement gap.
<omitted text>
The UE may be provided with nr-PRU-RSCP-MeasInfo  or nr-PRU-DL-TDOA-MeasInfo which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305], and the timestamps associated with the measurements,. The UE may be provided withand nr-PRU-LocationInfo which contains the location information of the PRU. 
The UE may be configured to report quality metrics NR-PhaseQuality corresponding to the DL RSCP and RSCPD measurements which include the following fields [17, TS 37.355]:
-	phaseQualityValue  which provides the uncertainty of the measurement
-	phaseQualityResolution which specifies the resolution levels used in the phaseQualityValue[phase quality index] field.
The UE in RRC_INACTIVE or RRC_IDLE mode is expected to perform the DL RSCP or DL RSCPD measurement from the bandwidth of a DL PRS resource including outside of the initial downlink bandwidth part.
<omitted text>
FL Comments:
From FL’s view, the proposed changes in draft CR in R1-2404992 are reasonable. Interested companies are encouraged to provide their views. 

Note: Both R1-2404992 and R1-2404153 include the change of “phaseQualityValue[phase quality index]”. We will remove the change from one of draft CRs if both of them are agreeable.

Proposal 3-1
Endorse the draft CR in R1-2404992 for TS 38.214.

	Company
	comments

	Qualcomm 
	We don’t think the split into a separate sentence for the PRU location is needed. Unnecessary change and there is no problem with the current text. 

	ZTE
	Support the CR.
Reply to Qualcomm:
If the description is not updated, the meaning of the forwarded information is not clear.
With the previous wording:
‘nr-PRU-RSCP-MeasInfo or nr-PRU-DL-TDOA-MeasInfo which contains DL RSCP/RSCPD measurements ... the location information of the PRU.’
If the description is not changed, it may mean that nr-PRU-RSCP MeasInfo or nr-PRU-DL-TDOA MeasInfo contains the location information of PRU. But in current TS 37.355, PRU’s location information is in another IE, i.e., nr-PRU-LocationInfo.

	Nokia
	OK

	CATT
	Okay

	FL
	Based on the feedbacks, the FL suggest bring the draft CR in R1-2404992 for the discussion in the online session w/o modification.

	
	

	
	



[bookmark: _Toc128127646]
RSCP measurements for UE-based CPP
Submitted Proposal: 
	Nokia[1]
	Proposal 4: Support the following text proposal of Clause 5.1.6.5.2 of TS 38.214
	5.1.6.5.2	PRS for carrier phase positioning
<omitted text>
The UE may be provided with [nr-PruInformation-Ue-based-DL-CPP ] which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. The UE is not expected to be provided with [nr-PruInformation-Ue-based-DL-CPP ] which does not contain DL RSCPD measurements.
<omitted text>


	Reason for change:
	RAN1 made an agreement about providing PRU RSCP measurements to a UE, but there is no use case as UE-based positioning based on multi-RTT technique is not supported. RAN1 needs to resolve this issue. This issue is also under discussion in RAN2 based on RAN1 agreement, but the use case would be also unclear from their view. RAN1 should fix this issue to avoid unnecessary signalling of PRU measurement to a target UE.  

	
	

	Summary of change:
	Remove provision of the PRU RSCP measurement to a target UE.

	
	

	
Consequences if not approved:
	It may cause confusion to RAN2 about the necessity of the signaling, which is under discussion. If they just add the signaling, an unnecessary signaling information will be added, but LMF actually will never provide this information to the UE for UE-based positioning.






FL Comments:
	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.



Based on the above agreement, the forwarded DL carrier phase measurements to the UE can be DL RSCP and/or DL RSCPD. DL RSCPD measurements can be derived from DL RSCP measurements. It will be up to the LMF to determine whether to provide DL RSCP or DL RSCPD to the UE if the RSCP measurements are provided by the PRU. Therefore, the proposed TP in Proposal 4 from [1] may not be necessary in FL’s view.

Note: Proposal 4 from [1] was discussed in the last meeting [4]. Five companies provided feedback, with the majority (four) not supporting the proposal. If the proposal cannot gain majority support in this meeting, FL suggests no further discussion on this proposal during this meeting.
(Closed) Question 4-1
Please provide your view on above Proposal 4 from [1]:

	Company
	comments

	Qualcomm
	Not support. The agreement is clear. 

	Huawei, HiSilicon
	Agree with FL comments.

	Nokia
	OK. We don’t think LMF will provide PRU RSCP measurements to a target UE unless additional features are introduced to make PRU RSCP measurement useful to the target UE, but it looks like companies want to keep the current feature. We understand majority view.

	FL
	Thanks for the feedbacks. Based on the feedback from interested companies and the proponent, the FL suggest no further discussion on this proposal during this meeting.
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