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1. Introduction
During the previous meeting, the measurement procedure has been discussed and the following messages have been defined for positioning measurements in NRPPa:
· [bookmark: OLE_LINK2]MEASUREMENT REQUEST
· MEASUREMENT RESPONSE
· MEASUREMENT FAILURE
· MEASUREMENT REPORT
· MEASUREMENT UPDATE
· MEASUREMENT ABORT
· MEASUREMENT FAILURE INDICATION
Additionally, a LS from RAN2 has been received and discussed the reporting of additional paths to NR positioning uplink timing measurements [1].
This paper discusses the issues of the measurement procedures in the current BL CR [2]. The TPs are also provided to correct the current BL CR.
2. Discussion
[bookmark: _Toc25914616][bookmark: _Toc25914992][bookmark: _Toc31368105][bookmark: _Toc31368120]2.1 TRP information in measurement request
In NR, a gNB would comprise a number of gNB-DU, which also deploys a number of TRPs. It is easy to find that multiple TRPs might be involved in the serving/neighbour cells in the UL measurement process within a single gNB. If only a single TRP is included in measurement request, it will require a number of NRPPa and F1AP messages for the positioning Therefore, it is better to include multiple TRPs in the measurement request message sent to a gNB (gNB-CU). 
Proposal 1: Provide a TRP list instead of a single TRP ID in the measurement request message.
It is known that a cell can comprises multiple TRPs. LMF has the information of which cell services a target UE but it is impossible for LMF to know which TRP the UE is served by. Thus, it is better to include the cell information along with the TRP ID in the measurement request message.
Additionally, the recently stage2 agreements also listed the information that may be transferred form LMF to gNBs for TRP measurement request, such as the information for UL-TDOA [3]:
	Information 

	PCI, GCI, and TRP ID of the TRP  to receive UL SRS

	UE-SRS configuration

	UL timing information together with timing uncertainty of candidate TRPs (search window)

	Start time, duration and report characteristics for the measurements


Therefore, it is proposed to include the Cell information, e.g. at least the CGI, along with the TRP ID in the measurement request message.
Proposal 2: Cell information should be provided along with the TRP ID.
For MEASUREMENT ABORT message, there is no need to include the TRP ID. The MEASUREMENT ABORT message will terminate the whole measurement request, thus no TRP ID is needed. 
Proposal 3: Do not include TRP ID in the MEASUREMENT ABORT message.

2.2 Additional path reporting of timing measurements
The LS in [1] provided the following agreements:
Agreements:
Add support for additional path reporting to LPP for timing-based measurements, similar to LTE.
Recommend RAN3 to support timing-based additional path reporting in NRPPa.
It also made the recommendation that:
“Additional path reporting should be equally relevant for NR positioning uplink timing measurements.  RAN2 therefore recommends RAN3 to add support to NRPPa for additional path reporting associated to the RTOA and gNB RxTx measurements, including support for up to 2 paths.”
Therefore, an Additional Path List IE should be included in the RTOA measurement results and gNB RxTx measurement results.
Proposal 4: Include the “Additional Path List” IE in the RTOA measurement results and gNB RxTx measurement results.

2.3 TRP ID in measurement report
In current BL CR [2], the TRP ID IE is separated from measurement results IE. Thus, there will be a separated message for each TRP. When a number of TRPs are involved in the measurement request, there will be multiple messages, which incurs message redundancy and increases the burden of LMF. Therefore, it is proposed to include the measurement results of multiple TRPs in a single measurement response/report message.
Proposal 5: Include the measurement results of multiple TRPs in a single MEASUREMENT RESPONSE/REPORT message.
The TP has been provided based on the above discussion. 
Proposal 6: Agree the TP.
Associated ASN.1 and tabular could be provided at revision of CR if agreement on tabular structure.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: Provide a TRP list instead of a single TRP ID in the measurement procedures. 
Proposal 2: Provide cell information along with the TRP ID.
Proposal 3: Do not include TRP ID in the MEASUREMENT ABORT message.
Proposal 4: Include the “Additional Path List” IE in the RTOA measurement results and gNB RxTx measurement results.
Proposal 5: Include the measurement results of multiple TRPs in a single MEASUREMENT RESPONSE/REPORT message.
Proposal 6: Agree the TP. Associated ASN.1 and tabular could be provided at revision of CR if agreement on tabular structure.
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Annex – TP
[bookmark: _Toc14165662]Start of the first change
9.1.x	Messages for Measurement Information Transfer Procedures
9.1.x.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	TRP List
	
	
	
	
	
	

	>TRP Item
	
	1..<maxnoofTRPs>
	
	
	
	

	>>TRP ID
	M
	
	9.2.aa
	
	YES
	reject

	>>NG-RAN CGI
	M
	
	9.2.6
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…) [FFS]
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA, FFS,…)
	
	-
	

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.

	maxnoofTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16 



[Editor’s Note: further details on the IEs are FFS / pending RAN2]

9.1.x.2	MEASUREMENT RESPONSE
This message is sent by the NG-RAN node to report positioning measurements for the target UE.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	
	
	
	
	
	
	

	TRP List
	
	
	
	
	
	

	>TRP Item
	
	1..<maxnoofTRPs>
	
	
	
	

	>>NG-RAN CGI
	M
	
	9.2.6
	
	YES
	reject

	>>TRP ID
	M
	
	9.2.aa
	
	YES
	reject

	>>Measurement Result
	O
	
	9.2.z1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16 



[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.x.4	MEASUREMENT REPORT
This message is sent by the NG-RAN node to report positioning measurements for the target UE.
Direction: NG-RAN node  LMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	RAN UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	
	
	
	
	
	
	

	TRP List
	
	
	
	
	
	

	>TRP Item
	
	1..<maxnoofTRPs>
	
	
	
	

	>>NG-RAN CGI
	M
	
	9.2.6
	
	YES
	reject

	>>TRP ID
	M
	
	9.2.aa
	
	YES
	reject

	>>Measurement Result
	O
	
	9.2.z1
	
	YES
	reject


	Range bound
	Explanation

	maxnoofTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 16 



[Editor’s Note: further details on the IEs are FFS / pending RAN2]

9.1.x.6	MEASUREMENT ABORT
This message is sent by the LMF to request the NG-RAN node to abort a measurement.
Direction: LMF   NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF UE Measurement ID
	M
	
	INTEGER (1..15,…)
	
	YES
	reject

	
	
	
	
	
	
	



[Editor’s Note: further details on the IEs are FFS / pending RAN2]

NEXT CHANGE
9.2.z1	Measurement Result
This information element contains the measurement result.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Measured Result Item
	
	1 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.z2
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..127)
	

	>>UL RTOA
	M
	
	9.2.z
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.z5
	

	>Time Stamp
	M
	
	9.2.z3
	

	>Measurement Quality
	M
	
	9.2.z4
	



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is FFS.



NEXT CHANGE

9.2.z	UL RTOA Measurement
This information element contains the uplink RTOA measurement.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional Path List
	O
	
	9.2.z6
	



9.2.z5	gNB Rx-Tx Time Difference
This information element contains the gNB Rx-Tx Time Difference measurement.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Rx-Tx Time Difference
	M
	
	INTEGER(0..FFS)
	

	Additional Path List
	O
	
	9.2.z6
	



9.2.z6	Additional Path List
This information element contains the additional path results of time measurement.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Additional Path Item
	
	1..<maxnopath>
	
	

	Relative Time of Path
	M
	
	FFS
	

	Path Quality
	O
	
	FFS
	


	Range bound
	Explanation

	maxnopath
	Maximum no. of additional path measurement. Value is 2.



End of the last change


