[bookmark: _Hlk61362165][bookmark: _Hlk85369553][bookmark: _Toc352077754]3GPP TSG-RAN3 Meeting # 115-e	   R3-221947
21st  February – 3rd March 2022	

Agenda item:	19.2.1
Source: 	Ericsson
Title: 	(TP to NRPPA BL CR): proposals for overhead reduction in NRPPa and F1AP 
Document for:	Other
1. Introduction
In last e-meeting, some proposals related to overhead reduction have been discussed in CB#1901 for positioning accuracy improvements [1]. During the offline discussion, it was acknowledged by most companies that some of the proposals can foster overhead reduction in NRPPa. This resulted in an FFS note captured in the chair’s minutes: “Enhancements for overhead reduction are FFS.”  
In our view, given that we have 65k TRPs and 16k Positioning Measurements that can be reported in NRPPA and F1AP, the overhead reduction proposals should not be seen as 'optimisations', but considered as an integral part of RAN3’s work for NRPPa and F1AP signalling design. 
We present in this discussion paper our proposals for Rel-17.
2. Discussion
2.1 UL Spatial Direction Information
In the current specification, any translation between local and global coordinates (9.2.x7) has to be provided within every UL AoA report in 9.2.38, as defined in the NRPPa BL CR [2]. This translation helps the LMF to know the spatial direction of the angular values.
In RAN3#114-bis-e meeting, Multiple AoA (9.2.x9) with up to 8 UL AoA reports have been introduced in the signalling of the TRP Measurement Result (9.2.37). Considering that up to 16384 measured quantities can be reported by the gNB in the Measurement Response message, it makes for a lot of IEs to decode by the LMF in order to know the spatial direction of each of the AoA values. If all the AoA reports have the same UL spatial direction, then a simpliciation can be added to reduce the NRPPa overhead and minimize the latency at the LMF when receiving the gNB report.
Observation 1: Considering that up to 16384 measured quantities can be reported by the gNB in the Measurement Response message, it makes for a lot of IEs to decode by the LMF in order to know the spatial direction of each of the 8 AoA values in the multiple UL AoA report. If all AoAs are associated with the same spatial direction, then a simplication must be considered for overhead and latency reduction.
We propose to add a new UL Spatial direction information IE in the MEASUREMENT RESPONSE and REPORT messages. If this IE is provided, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.
Proposal 1: RAN3 to discuss whether to add a new UL Spatial direction information IE in the MEASUREMENT RESPONSE and REPORT messages. If this IE is provided, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.
2.2 Common Time Stamp Indication
Currently, there is one time stamp per Measured Results Value that can be reported by gNB to LMF in 9.2.37. There may be multiple TRP measurements Results within the TRP Measurement Response Item IE having the same time stamp. When many Measured Results Values are associated with the same time stamp, it creates redundant overhead in the F1AP/NRPPa signalling and added delay at LMF for decoding the time stamp of each reported measurement result. 
Observation 2: It creates redundancy and signalling overhead when many TRP measurements Results have the same time stamp being signalled for each.
Therefore, similarly to the proposal in section 2.1, it may be beneficial to provide a common time stamp information in the TRP Measurement Response Item IE within the MEASUREMENT RESPONSE and REPORT messages when the time stamp is common for all the TRP measurements Results that are reported by gNB. This can help reducing the NRPPa overhead and latency.
Proposal 2: RAN3 to discuss whether to introduce a Common Time Stamp IE in the MEASUREMENT RESPONSE and MEASUREMENT REPORT messages when measurements are all having a common time stamp
2.3 UE Tx TEG and TRP Tx TEG associations
In the UE Tx TEG Association (9.2.x16) and TRP Tx TEG Association (9.2.x17) IEs in NRPPa, each TEG ID is associated with a Resource Set ID and a list of Resource IDs. SRS Resources for UE Tx TEG IDs and PRS Resources for TRP Tx TEG IDs.
If we turn the presence of the SRS/PRS Resource ID List IEs Optional, then when the resource lists are absent, the LMF can understand that the TEG ID is associated with all the resource IDs in the indicated resource set ID. This can save some signalling overhead and latency at LMF to understand that all resources in that set are associated to the TEG ID. It is proposed to capture this presence now, since otherwise it will represent a NBC change if we capture it later.
Proposal 3: change the presence of SRS Resource ID List in 9.2.x16 and that of the DL-PRS Resource ID List in 9.2.17 to Optional.
We propose to take the TP to NRPPa BL CR below in Annex section as input for discussion and agreement. A mirror F1AP TP can be provided after convergence on NRPPa.
3. Conclusion
This TP proposes to add enhancements to support overhead reduction in NRPPa.
Observation 1: Considering that up to 16384 measured quantities can be reported by the gNB in the Measurement Response message, it makes for a lot of IEs to decode by the LMF in order to know the spatial direction of each of the 8 AoA values in the multiple UL AoA report. If all AoAs are associated with the same spatial direction, then a simplication must be considered for overhead and latency reduction.
Proposal 1: RAN3 to discuss whether to add a new UL Spatial direction information IE in the MEASUREMENT RESPONSE and REPORT messages. If this IE is provided, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.
Observation 2: It creates redundancy and signalling overhead when many TRP measurements Results have the same time stamp being signalled for each.
Proposal 2: RAN3 to discuss whether to introduce a Common Time Stamp IE in the MEASUREMENT RESPONSE and MEASUREMENT REPORT messages when measurements are all having a common time stamp
Proposal 3: change the presence of SRS Resource ID List in 9.2.x16 and that of the DL-PRS Resource ID List in 9.2.17 to Optional.
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5. Annex: TP to NRPPa BL CR

<<START OF CHANGES>>
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The Measurement procedure allows the LMF to request one or more TRPs in the NG-RAN node to perform and report positioning measurements. This procedure applies only if the NG-RAN node is a gNB.
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Figure 8.5.1.2.1: Measurement procedure. Successful operation.
The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message including the TRP Measurement Response List IE.
<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
If the Common Time Stamp IE is included in the MEASUREMENT RESPONSE message, the LMF may consider it as the time stamp of all the measured quantities in the TRP Measurement Result IE.
If the UL Spatial direction information IE is included in the MEASUREMENT RESPONSE message, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.
<<NEXT CHANGE>>
[bookmark: _Toc51775965][bookmark: _Toc56772987][bookmark: _Toc64447616][bookmark: _Toc74152272][bookmark: _Toc88654125]8.5.2	Measurement Report
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The Measurement Report procedure allows the NG-RAN node to report positioning measurements to the LMF. This procedure applies only if the NG-RAN node is a gNB.
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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.
If the Common Time Stamp IE is included in the MEASUREMENT REPORT message, the LMF may consider it as the time stamp of all the measured quantities in the TRP Measurement Result IE. 
If the UL Spatial direction information IE is included in the MEASUREMENT REPORT message, the LMF may consider it as the common coordinate translation for all the UL AoA measurements in the TRP Measurement Result IE.

<<NEXT CHANGE>>

[bookmark: _Toc51776012][bookmark: _Toc56773034][bookmark: _Toc64447663][bookmark: _Toc74152319][bookmark: _Toc88654172]9.1.4.2	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..65536, …) 
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Response List
	
	0..1
	
	
	YES
	reject

	>TRP Measurement Response Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>> TRP Measurement Result
	M
	
	9.2.37
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>Common Time Stamp
	O
	
	Time stamp
9.2.42
	Indicates that the measured values have the same time stamp
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.11
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 



<<NEXT CHANGE>>
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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..65536, …) 
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Response List
	
	1
	
	
	YES
	reject

	>TRP Measurement Response Item
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>> TRP Measurement Result
	M
	
	9.2.37
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	>>Common Time Stamp
	O
	
	Time stamp
9.2.42
	Indicates that the measured values have the same time stamp
	YES
	ignore



	Range bound
	Explanation

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 



<<NEXT CHANGE>>
9.2.37	TRP Measurement Result
This information element contains the measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Measured Result Item
	
	1 .. <maxnoPosMeas>
	
	
	
	

	>CHOICE Measured Results Value
	M
	
	
	
	
	

	>>UL Angle of Arrival
	M
	
	9.2.38
	
	-
	

	>>UL SRS-RSRP
	M
	
	INTEGER (0..126)
	
	-
	

	>>UL RTOA
	M
	
	9.2.39
	
	-
	

	>>gNB Rx-Tx Time Difference
	M
	
	9.2.40
	
	-
	

	>>Zenith Angle of Arrival
	M
	
	9.2.x5
	
	YES
	reject

	>>Multiple UL AoA
	M
	
	9.2.x9
	
	YES
	reject

	>>UL SRS-RSRPP
	M
	
	9.2.x10
	
	YES
	reject

	>Time Stamp
	M
	
	9.2.42
	
	-
	

	>Measurement Quality
	O
	
	9.2.43
	
	-
	

	>Measurement Beam Information
	O
	
	9.2.57
	
	-
	

	>SRS Resource type
	O
	
	9.2.x11
	
	YES
	ignore

	>ARP ID
	O
	
	9.2.x13
	
	YES
	ignore

	>LoS/NLoS Information
	O
	
	9.2.x15
	
	YES
	ignore

	>UL spatial direction information
	O
	
	LCS to GCS Translation
9.2.x7
	
	YES
	ignore



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.




9.2.38	UL Angle of Arrival
This information element contains the uplink Angle of Arrival measurement.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Azimuth Angle of Arrival
	M
	
	INTEGER(0..3599)
	TS 38.133 [16]

	Zenith Angle of Arrival
	O
	
	INTEGER(0..1799)
	TS 38.133 [16]

	LCS to GCS Translation
	O
	0..1
	9.2.x7
	If absent and the UL spatial direction information of the TRP is not provided, the azimuth and zenith are provided in GCS.

	>Alpha
	M
	
	INTEGER (0..3599)
	

	>Beta
	M
	
	INTEGER (0..3599)
	

	>Gamma
	M
	
	INTEGER (0..3599)
	



<<NEXT CHANGE>>
9.2.x16	UE Tx TEG Association
This information element contains the UE Tx TEG association.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Tx TEG Association item
	1 .. <maxnoUETEGs>
	
	
	

	>UE Tx TEG ID
	M
	
	INTEGER (1..FFS)
	

	>SRS Resource Set ID
	M
	
	INTEGER (0..15)
	

	>SRS Resource ID List
	
	0..<maxnoSRS-ResourcePerSet>
	
	

	>>SRS Resource ID
	M
	
	INTEGER(0..63)
	



	Range bound
	Explanation

	maxnoUETEGs
	Maximum no of reported UE Tx TEG association. Value is FFS.

	maxnoSRS-ResourcePerSet
	Maximum no of SRS Resources per set. Value is 16.



9.2.x17	TRP Tx TEG Association
This information element contains the TRP Tx TEG information.
	[bookmark: _Hlk94359644]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TRP TEG item
	1 .. <maxnoTRPTEGs>
	
	
	

	>TRP Tx TEG ID
	M
	
	INTEGER (1..8, …FFS)
	

	>DL-PRS Resource Set ID
	M
	
	INTEGER (0..7)
	

	>DL-PRS Resource ID List
	
	0..<maxPRS-ResourcesPerSet>
	
	

	>>DL-PRS Resource ID
	M
	
	INTEGER (0..63)
	



	Range bound
	Explanation

	maxnoTRPTEGs
	Maximum no of reported TRP Tx TEG association. Value is FFS.

	maxPRS-ResourcesPerSet
	Maximum no of DL-PRS resources of the DL-PRS resource set of the TRP. Value is 64.




<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
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