
3GPP TSG RAN WG2 Meeting #108
R2-1914468
Reno, USA, November 18th -22nd, 2019
Source:
CATT 
Title:
Signaling design for RAT-Dependent positioning methods
Agenda Item:
6.8.2.1
Document for:
Discussion and Decision
1. Introduction
There are some agreements about the six NR RAT-Dependent positioning methods in RAN2 #107bis meeting [1].

· For stage 2, we do not group the NR RAT-dependent techniques with the existing methods.

· For stage 2, capture the RAT-dependent measurements and RS types.

· For stage 2, capture the six RAT-dependent techniques described in the RAN1 LS (R2-1912011).
There is an LS R1-1911564 from RAN1 [2], including:

· The Parameters Related to DL PRS Configuration/Measurements
· Parameters Related to UL PRS/SRS Configuration/Measurements
Generally speaking, the Parameters Related to DL PRS Configuration/Measurements will be transferred via LPP between UE and LMF. This document will only focus on the LPP protocol and how to design the LPP signalling according to the agreement from RAN1.
2. Discussion
In stage 2, we do not group the NR RAT-dependent techniques with the existing methods.  We can analyze the provide assistance data message and the provide location info message between LMF and UE one by one at first.
2.1. Organization of LPP for NR RAT-Dependent positioning methods

NR RAT-Dependent Positioning can be one of positioning methods in section 6.5 Positioning Method IEs[3].

NR-RAT Dependent is similar with A-GNSS which also has different sub-positioning methods.

So a new chapter 6.5.x NR RAT-Dependent can be added in TS 36.355[3].

Proposal 1: The organization of new introducing NR RAT-Dependent positioning methods can be as below:

	Section
	Item

	6.5.x.1
	NR RAT-Dependent Assistance Data

	6.5.x.2 
	NR RAT-Dependent Assistance Data Elements

	6.5.x.3
	NR RAT-Dependent Assistance Data Request

	6.5.x.4
	NR RAT-Dependent Location Information

	6.5.x.5
	NR RAT-Dependent Location Information Elements

	6.5.x.6
	NR RAT-Dependent Location Information Request

	6.5.x.7
	NR RAT-Dependent  Location Information Request Elements

	6.5.x.8
	NR RAT-Dependent Capability Information

	6.5.x.9
	NR RAT-Dependent Capability Information Elements

	6.5.x.10
	NR RAT-Dependent Capability Information Request

	6.5.x.11
	NR RAT-Dependent Capability Information Request Elements


2.2. Provide Assistance Data
All the assistance data which will be transferred via LPP message (IE: ProvideAssistanceData) from LMF to UE in DL-TDOA, Multi-RTT and DL-AOD are list as table-1. 
Note: the IEs are captured from RAN1 LS R1-1911564 [2] in separate methods: 
	DL-TDOA
	Multi-RTT
	DL-AoD
	NR-ECID

	ReferenceTRPInfo
	TRPInfoList
	TRPInfoList
	TRPInfoList- Rel15

	      DL-PRS
	      DL-PRS
	       DL-PRS
	  SSB, CSI-RS

	NeighbourTRPInfoList
	
	
	

	      DL-PRS
	
	  
	

	PRS Measurement Configuration
	PRS Measurement Configuration
	PRS Measurement Configuration
	

	DL-PRS-RstdReferenceInfo
	DL-PRS-UE-Rx-Tx-MeasurementInfoRequest
	　
	

	DL-PRS-RstdMeasurementInfoRequest
	UE Rx-Tx Time-MeasRequestInfo
	　
	

	DL-PRS-expectedRSTD 
	　
	　
	　

	DL-PRS-expectedRSTD-uncertainty 
	　
	　
	　

	FFS DL-PRS-MeasurementReportConfig 
	　
	　
	　

	DL-OTDOA-ERROR
	Multi-RTT-ERROR
	DL-AoD-ERROR
	NR-ECID-ERROR


Table-1 Provide Assistance Data List from LMF to UE
Observation 1: There are reference TRP info and Neighbour TRPs info list only in DL-TDOA. There are TRPs info list in Multi-RTT, DL-AoD and NR-ECID. 
Observation 2: The DL-PRS config data of ReferenceTRPInfo , NeighbourTRPInfoList in DL-TDOA. The DL-PRS config data of TRPInfoList in Multi-RTT and DL-AoD can share the same data structure.
The DL-PRS config data in the three separate positioning methods (DL-TDOA, Multi-RTT, DL-AoD) can be combined into one IE to save the ASN.1 space, because the DL-PRS config data are the same in the above positioning methods. So the config of DL-PRS can be the common assistance data in NR RAT-Dependent positioning methods, something like the common data in A-GNSS positioning methods.
Observation 3: The PRS measurement configurations are different in these NR-RAT Dependent positioning methods (DL-TDOA, Multi-RTT, DL-AoD).
It’s hard to combine the PRS Measurement Configuration in one data structure and save the ASN.1 space.

Proposal 2: The common config assistance data in NR-RAT Dependent positioning methods can be combined into one IE to save ASN.1 space as much as possible. Detail combination is list as below table.
	Data Elements and field 
	Description

	NR-RAT-Dependent-ProvideAssistanceData
	

	NR-RAT-Dependent-CommonAssistData
	TRPInfoList and the common config

	NR-RAT-Dependent-GenericAssistData
	· DL-TDOA-ProvideAssistanceData
· Multi-RTT-ProvideAssistanceData
· DL-AoD-ProvideAssistanceData
· NR-E-CID-ProvideAssistanceData


The Combined Provide Assistance Data List from LMF to UE can be found as below:
	DL-TDOA
	Multi-RTT
	DL-AOD

	TRPInfoList
DL-PRS

	
Note: ReferenceTRP can be specified in the list for RSTD measurement

	PRS Measurement Configuration
	PRS Measurement Configuration
	PRS Measurement Configuration

	DL-PRS-RstdReferenceInfo
	DL-PRS-UE-Rx-Tx-MeasurementInfoRequest
	　

	      DL-PRS-RstdMeasurementInfoRequest
	UE Rx-Tx Time-MeasRequestInfo
	　

	      DL-PRS-expectedRSTD 
	　
	　

	      DL-PRS-expectedRSTD-uncertainty 
	　  
	　

	FFS DL-PRS-MeasurementReportConfig 
	　
	　

	RAT-Dependent-ERROR


2.3. Provide location info
All the provide location info which will be transferred via LPP message (IE: ProvideLocationInformation) from UE to LMF in DL-TDOA, Multi-RTT, DL-AOD and E-CID are list as below: 
Note: some IEs are captured from the draft CR email discussion of 36.355 by Intel.

	DL-TDOA
	Multi-RTT
	DL-AoD
	NR-ECID

	ReferenceCellMeasuredResults
	PrimaryCellMeasuredResults
	PrimaryCellMeasuredResults
	PrimaryCellMeasuredResults

	RefeMeasuredResultsElement
	MeasuredResultsElement
	MeasuredResultsElement
	MeasuredResultsElement

	DL-TDOA-MeasuredResultsList
	Multi-RTT- MeasuredResultsList

	DL-AoD-MeasuredResultsList

	E-CID-MeasuredResultsList


	nr-PhysCellIdNeighbour-r16
	systemFrameNumber
	systemFrameNumber
	systemFrameNumber

	cellGlobalIdNeighbour-r16
	nr-PhysCellId-r16
	nr-PhysCellId-r16
	nr-PhysCellId-r16

	nrarfcnNeighbour-r16
	cellGlobalId-r16
	cellGlobalId-r16
	cellGlobalId-r16

	nr-PRS-RSRP-Result-r16
	nrarfcn-r16
	nrarfcn-r16
	nrarfcn-r16

	rstd-r16
	nr-PRS-RSRP-Result-r16
	nr-PRS-RSRP-Result-r16　
	nr-SS-RSRP-Result-r16

	rstd-Quality-r16
	ue-RxTxTimeDiff-r16
	
	nr-SS-RSRQ-Result-r16

	RefeMeasuredResultsElement
	
	
	nr-SS-RSRPB-Result-r16

	systemFrameNumber                

nr-PRS-RSRP-Result-r16

nr-PhysCellIdRef-r16       

cellGlobalIdRef-r16          

nrarfcnRef-r16

referenceQuality-r16
	
	
	nr-CSI-RSRP-Result-r16

	
	
	
	nr-CSI-RSRQ-Result-r16


Proposal 3: The measurement report on cell specific can be shared the same structure or combined into one common IE, e.g DL-PRS-RSRP. But the measurement on RSTD, UE-RxTxTime and measurement of SS/CSI are different in these NR-RAT Dependent positioning methods (DL-TDOA, Multi-RTT, E-CID).
2.4. Request Assistance data
All the RAT-Dependent positioning methods will report the cellID to LMF when request assistance data. So the cell ID and positioning method can be the common request assistance data in NR RAT-Dependent positioning methods.

Proposal 4: NR-RAT-Dependent-RequestAssistanceData can be defined as 
	Data Elements and field 
	Description

	NR-RAT-Dependent-RequestAssistanceData
	

	NR-RAT-Dependent-CommonAssistDataReq
	nr-physCellId

	NR-RAT-Dependent-Positioning-Method
	


3. Conclusion
In this contribution, we designed the signal between UE and LMF. The proposals for LPP protocol are list as below:
Proposal 1: The organization of new introducing NR RAT-Dependent positioning methods can be as below:

	Section
	Item

	6.5.8.1
	NR RAT-Dependent Assistance Data

	6.5.8.2 
	NR RAT-Dependent Assistance Data Elements

	6.5.8.3
	NR RAT-Dependent Assistance Data Request

	6.5.8.4
	NR RAT-Dependent Location Information

	6.5.8.5
	NR RAT-Dependent Location Information Elements

	6.5.8.6
	NR RAT-Dependent Location Information Request

	6.5.8.7
	NR RAT-Dependent  Location Information Request Elements

	6.5.8.8
	NR RAT-Dependent Capability Information

	6.5.8.9
	NR RAT-Dependent Capability Information Elements

	6.5.8.10
	NR RAT-Dependent Capability Information Request

	6.5.8.11
	NR RAT-Dependent Capability Information Request Elements


Observation 1: There are reference TRP info and Neighbour TRPs info list only in DL-TDOA. There are TRPs info list in Multi-RTT, DL-AoD and NR-ECID. 

Observation 2: The DL-PRS config data of ReferenceTRPInfo , NeighbourTRPInfoList in DL-TDOA. The DL-PRS config data of TRPInfoList in Multi-RTT and DL-AoD can share the same data structure.
Observation 3: The PRS measurement configurations are different in these NR-RAT Dependent positioning methods (DL-TDOA, Multi-RTT, DL-AoD).
Proposal 2: The common config assistance data in NR-RAT Dependent positioning methods can be combined into one IE to save ASN.1 space as much as possible. Detail combination is list as below table.
	Data Elements and field 
	Description

	NR-RAT-Dependent-ProvideAssistanceData
	

	NR-RAT-Dependent-CommonAssistData
	TRPInfoList and the common config

	NR-RAT-Dependent-GenericAssistData
	· DL-TDOA-ProvideAssistanceData
· Multi-RTT-ProvideAssistanceData
· DL-AoD-ProvideAssistanceData
· NR-E-CID-ProvideAssistanceData


Proposal 3: The measurement report on cell specific can be shared the same structure or combined into one common IE, e.g DL-PRS-RSRP. But the measurement on RSTD, UE-RxTxTime and measurement of SS/CSI are different in these NR-RAT Dependent positioning methods (DL-TDOA, Multi-RTT, E-CID).
Proposal 4: NR-RAT-Dependent-RequestAssistanceData can be defined as 
	Data Elements and field 
	Description

	NR-RAT-Dependent-RequestAssistanceData
	

	NR-RAT-Dependent-CommonAssistDataReq
	nr-physCellId

	NR-RAT-Dependent-Positioning-Method
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