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1. Introduction

This document proposes some changes to the NRPPa baseline CR, with focus on the TRP Information Exchange and Measurement procedures. The main goal is to start solidifying the structure of the procedures and remove FFSs where possible.
2. List of proposed changes

TRP Information Exchange

The procedural text can be improved as follows: The receiver action should have a e.g. shall/should associated with it rather than a stage 2 type phrasing: we suggest “should” as it is possible that the information is not available or not applicable to the TRP. The case of including no TRP list is also incorrectly phrased (it is the list that is not included). Likewise, the unsuccessful operation should mention “for any TRPs”, i.e. failure happens if nothing can be provided at all.
In the message definition, it should be “TRP Information Type List”.

Proposal 1: Agree procedural changes in TRP Information Exchange.

Measurement
TRP presence: the procedural text is written in the singular, yet the tabular allows a list (with FFS). It is possible that the same measurement is requested of multiple TRPs, however this can potentially create issues in terms of managing the response from multiple TRPs (for example, the gNB may be requested to generate periodic reports, but the measurements may be asynchronous in each TRP). In the changes proposed here we suggest including a single TRP per measurement, but this can be further discussed. This brings it in line with the procedural text. We note that for measurement of UL SRS from one particular UE, use of one TRP may be the norm, since TRPs would normally be colocated and use of multiple TRPs would then increase gNB resource usage without any measurement gain. However, even when more than one TRP is used, it seems unlikely that no more than a few would be used.
If we go in this direction, the response becomes simple (i.e. a single TRP is involved). We note that the report already included a single TRP, hence this aligns the response with the report. 
In addition, we also propose to re-introduce TRP ID in the Measurement Abort message. Unlike e.g. Measurement Failure (where the LMF has sufficient information to identity the failed measurement and does not need the TRP ID), in the case of Abort, if the TRP ID is not included, the NG-RAN node is required to always maintain the relationship between measurement ID and TRP. However, this should not be mandated – it should also be possible to enable implementations that do not keep this relationship.
Proposal 2: Change MEASUREMENT REQUEST to support a single TRP per measurement and align other messages accordingly.
Proposal 3: Re-introduce TRP ID in the MEASUREMENT ABORT message.

UE Measurement ID: it is not clear whether this procedure is to be treated as UE-associated or not, and this impacts transport via other protocols. It seems to be the case that, depending on the measurement configuration, at least some of the measurements do not require association with the UE context in the RAN (and in some cases, the measuring RAN node may not have this context either). Taking this into account, we suggest that the measurement IDs be changed by removing “UE”, i.e. just “LMF Measurement ID” and “RAN Measurement ID”.

Note that measurements that have to be UE associated (if any) could be moved into either the Positioning Measurement Exchange procedure or another procedure (e.g. as in ECID related measurements).

On a related issue, we suggest that the RAN Measurement ID is not necessary in the failure message and should be removed (as it was FFS anyway).
Proposal 4: Measurement procedure is assumed to be non-UE associated in general, and Measurements IDs are changed accordingly.

Proposal 5: Remove RAN Measurement ID in the failure message.

3. Conclusions

The following proposals are made in this document, and contained in the Text Proposal in the Annex:

Proposal 1: Agree procedural changes in TRP Information Exchange.

Proposal 2: Change MEASUREMENT REQUEST to support a single TRP per measurement and align other messages accordingly.

Proposal 3: Re-introduce TRP ID in the MEASUREMENT ABORT message.

Proposal 4: Measurement procedure is assumed to be non-UE associated in general, and Measurements IDs are changed accordingly.

Proposal 5: Remove RAN Measurement ID in the failure message.
4. Appendix / Text Proposal 
8.2.Z
TRP Information Exchange
8.2.Z.1
General

The purpose of the TRP Information Exchange procedure is to allow the LMF to request the NG-RAN node to provide detailed information for TRPs hosted by the NG-RAN node.

8.2.Z.2
Successful Operation
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Figure 8.2.Z.2-1: TRP Information Exchange procedure, successful operation
The LMF initiates the procedure by sending a TRP INFORMATION REQUEST message. The NG-RAN node responds with a TRP INFORMATION RESPONSE message that contains the requested TRP information. 
If the LMF includes the TRP List IE in the TRP INFORMATION REQUEST message, the NG-RAN node should include in the TRP INFORMATION RESPONSE message, the requested information for all TRPs included in the TRP List IE. 
If the LMF does not include the TRP List IE in the TRP INFORMATION REQUEST message, the NG-RAN node should include the requested information for all TRPs hosted by the NG-RAN node in the TRP INFORMATION RESPONSE message

8.2.Z.3
Unsuccessful Operation


[image: image2.emf] 

NG - RAN  node  

TRP  INFORMATION  FAILURE  

LMF  

TRP  INFORMATION REQUEST  


Figure 8.2.Z.3-1: TRP Information Exchange procedure, unsuccessful operation
If the NG-RAN node cannot provide any of the requested information for any TRPs, the NG-RAN node shall respond with a TRP INFORMATION FAILURE message.
NEXT CHANGE
8.z.1
Measurement

8.z.1.1
General

The Measurement procedure allows the LMF to request one TRP in the NG-RAN node to perform and report positioning measurements.
[Editor’s Note: the TRP ID IE’s presence in the TRP request/response messages is FFS]
8.z.1.2
Successful Operation
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Figure 8.z.1.2.1: Measurement procedure. Successful operation.

The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating the TRP from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP. If the requested measurements have been successful, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this measurement has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurement, and it shall reply with the MEASUREMENT RESPONSE message without including this measurement in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
8.z.1.3
Unsuccessful Operation
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Figure 8.z.1.3.1: Measurement procedure. Unsuccessful operation.

If the NG-RAN node cannot configure the requested measurements, it shall respond with a MEASUREMENT FAILURE message with an appropriate cause value.

8.z.1.4
Abnormal Conditions

Not applicable.

8.z.2
Measurement Report
8.z.2.1
General

The Measurement Report procedure allows the NG-RAN node to report positioning measurements to the LMF.
[Editor’s Note: the TRP ID IE’s presence in the TRP report message is FFS]
8.z.2.2
Successful Operation
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Figure 8.z.2.2.1: Measurement Report procedure. Successful operation.

The NG-RAN node initiates the procedure by sending a MEASUREMENT REPORT message to the LMF. The MEASUREMENT REPORT message contains the measurement results according to the associated measurement configuration.

[Editor’s Note: further details on the IEs are FFS / pending RAN2]
8.z.3
Measurement Update

8.z.3.1
General

The Measurement Update Procedure allows the LMF to notify the NG-RAN node of a change in a previously configured measurement.

8.z.3.2
Successful Operation
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Figure 8.z.3.2.1: Measurement Update: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT UPDATE message. Upon receiving the message, the NG-RAN node shall overwrite the previously received measurement configuration.
[Editor’s Note: the TRP ID IE’s presence in the TRP update message is FFS]
8.z.3.3
Unsuccessful Operation

Not applicable.

8.z.3.4
Abnormal Conditions

If the NG-RAN node cannot identify the previously requested measurement to be modified, it shall consider the procedure as failed and initiate local error handling.

8.z.4
Measurement Abort

8.z.4.1
General

The purpose of the Measurement Abort Procedure is to enable the LMF to abort an on-going measurement.

8.z.4.2
Successful Operation
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Figure 8.z.4.2.1: Measurement Abort Procedure: Successful Operation.
The LMF initiates the procedure by sending a MEASUREMENT ABORT message.

Upon receiving this message, the NG-RAN node shall terminate the on-going measurement identified by the LMF Measurement ID IE and may release any resources previously allocated for the same measurement.

8.z.4.3
Unsuccessful Operation

Not applicable.

8.z.4.4
Abnormal Conditions

If the NG-RAN node cannot identify the previously requested measurement to be aborted, it shall ignore the MEASUREMENT ABORT message.
8.z.5
Measurement Failure Indication
8.z.2.1
General

The Measurement Failure Indication procedure allows the NG-RAN node to notify the LMF that the measurements previously requested with the Measurement procedure can no longer be reported.

8.z.2.2
Successful Operation
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Figure 8.z.2.2.1: Measurement Report procedure. Successful operation.

Upon reception of the MEASUREMENT FAILURE INDICATION message, the LMF shall consider that the indicated measurements have been terminated by the NG-RAN node.

NEXT CHANGE
9.1.1.e
TRP INFORMATION REQUEST

This message is sent by an LMF to request information for TRPs hosted by an NG-RAN node.

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
	
	-
	

	TRP List
	
	0 .. <maxnoTRPs>[FFS]
	
	
	EACH
	ignore

	>TRP ID
	M
	
	9.2.aa
	
	
	

	TRP Information Type List
	
	1 .. <maxnoTRPInfoTypes>
	
	
	EACH
	reject

	>TRP Information Type Item
	M
	
	ENUMERATED (prs id, nr pci, ng-ran cgi, nr arfcn, timing info, prs config, ssb config, sfn init time, spatial direction info, geo-coordinates, FFS, …) [FFS]
	
	
	


	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 16384

	maxnoTRPInfoTypes
	Maximum no of TRP information types that can be requested and reported with one message. Value is FFS.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.f
TRP INFORMATION RESPONSE
This message is sent by an NG-RAN node to convey TRP information to an LMF. This message only applies when the NG-RAN node is a gNB.
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
	
	-
	

	TRP Information List
	M
	1 .. <maxnoTRPs>
	
	
	EACH
	ignore

	>TRP Information
	M
	
	9.2.bb
	
	
	

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


	Range bound
	Explanation

	maxnoTRPs
	Maximum no. of TRPs in a NG-RAN node. Value is 16384.


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
9.1.1.g
TRP INFORMATION FAILURE
This message is sent by an NG-RAN node to indicate that the requested TRP information cannot be provided to an LMF.

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
	
	-
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.2
	
	YES
	ignore


NEXT 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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	TRP ID
	M
	
	9.2.aa
	
	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.

	maxnoofMeasTRPs
	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]
Editor’s Note: the number of measurement ID should be extended, the value is FFS
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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP Measurement Response
	
	
	
	
	
	

	
	
	
	
	
	
	

	 >TRP ID
	M
	
	9.2.aa
	
	YES
	reject

	 >Measurement Result
	O
	
	9.2.z1
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


	
	

	
	


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS
9.1.x.3
MEASUREMENT FAILURE
This message is sent by the NG-RAN node to report measurement failure.

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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	
	
	
	
	
	
	

	Cause
	M
	
	9.2.1
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS

Editor’s Note: the introduction of the RAN UE Measurement ID in association with the LMF UE Measurement ID in this procedure need further check
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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP Measurement Response
	
	
	
	
	
	

	>TRP ID
	M
	
	9.2.aa
	
	YES
	reject

	>Measurement Result
	M
	
	9.2.z1
	
	YES
	reject


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS
9.1.x.5
MEASUREMENT UPDATE
This message is sent by the LMF to update a previously configured 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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN  Measurement ID[FFS]
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP ID
	FFS
	
	9.2.aa
	
	YES
	reject

	SRS Configuration
	O
	
	9.2.y
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS

Editor’s Note: the introduction of the RAN UE Measurement ID in association with the LMF UE Measurement ID in this procedure need further check
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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN Measurement ID[FFS]
	M
	
	INTEGER (1…65535,...) (FFS)
	
	YES
	reject

	TRP ID
	M
	
	9.2.aa
	
	
	


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS

Editor’s Note: the introduction of the RAN UE Measurement ID in association with the LMF UE Measurement ID in this procedure need further check
9.1.x.7
MEASUREMENT FAILURE INDICATION
This message is sent by the NG-RAN node to indicate that the previously requested measurements can no longer be reported.

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 Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65535,…) (FFS)
	
	YES
	reject

	TRP ID (FFS)
	FFS
	
	9.2.aa
	
	YES
	reject

	Cause
	M
	
	9.2.1
	
	YES
	ignore


[Editor’s Note: further details on the IEs are FFS / pending RAN2]
Editor’s Note: the number of measurement ID should be extended, the value is FFS
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