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Introduction
In RAN2#105bis, there was discussion on the scope of E-CID and how multi-cell RTT or Angle based measurements be captured in the specification.
In this contribution, we present our view on this.
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]CID is the basic positioning method utilizing the cellular network’s knowledge about the serving cell of the UE and the position of the UE is represented by the serving CID. ECID utilizes more information from the serving cell either by estimating its distance based on timing advance (TA) and round trip time (RTT), or by collecting Reference Signal Received Power (RSRP) data from one or several base stations. Also, Angle of Arrival (AoA) information of two base stations. 

A UE does not require to support all the measurements associated with E-CID. There are capability bits associated with the measurement types. It would be possible to include the multi-cell RTT or Angle based measurements within the scope of E-CID. These can be considered as Further enhancement of CID positioning method. Depending upon the LMF, NG-RAN and UE support of these further enhanced CID techniques, the procedure can be invoked by Location to obtain such results from the UE and NG-RAN. Since, the same measurements related to serving cell are supported (RxTx and Angle based), it would be more of a natural extension to include for multiple cells too. Moreover, some of the measurements for neighbor cells are also already provided using E-CID such as RSRP.
E-CID based on agreed RRM measurements in Rel. 15
From the defined RRM measurements in TS 38.215, the following UE measurements are motivated to include in the extension of  E-CID for NR per intra/inter-frequency or inter-RAT cell:
-	NR SS reference signal received power (SS-RSRP)
-	NR CSI reference signal received power (CSI-RSRP)
-	NR SS reference signal received quality (SS-RSRQ)
-	NR CSI reference signal received quality (CSI-RSRQ)
-	NR SS reference signal received power per branch (SS-RSRPB)
-	UE NR Rx – Tx time difference;
-	E-UTRA Reference signal received power (RSRP);
-	E-UTRA Reference Signal Received Quality (RSRQ);
-	UE E-UTRA Rx – Tx time difference; 
-	GERAN RSSI;
-	UTRAN CPICH RSCP;
-	UTRAN CPICH Ec/Io;
-	WLAN RSSI.
How E-CID can be extended to accommodate RTT and AoA
Below can be considered as an ASN.1 (36.355) example; where by E-CID measurement report is extended to include multi-cell related measurement results.

ECID-SignalMeasurementInformation
The IE ECID-SignalMeasurementInformation is used by the target device to provide various UE‑measurements to the location server.
-- ASN1START

ECID-SignalMeasurementInformation ::= SEQUENCE {
	primaryCellMeasuredResults	MeasuredResultsElement	OPTIONAL,
	measuredResultsList			MeasuredResultsList,
	...
}

MeasuredResultsList ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement

MeasuredResultsElement ::= SEQUENCE {
	physCellId						INTEGER (0..503),
	cellGlobalId					CellGlobalIdEUTRA-AndUTRA	OPTIONAL,
	arfcnEUTRA						ARFCN-ValueEUTRA,
	systemFrameNumber				BIT STRING (SIZE (10))		OPTIONAL,
	rsrp-Result						INTEGER (0..97)				OPTIONAL,
	rsrq-Result						INTEGER (0..34)				OPTIONAL,
	ue-RxTxTimeDiff					INTEGER (0..4095)			OPTIONAL,
	...,
	[[	arfcnEUTRA-v9a0				ARFCN-ValueEUTRA-v9a0		OPTIONAL		-- Cond EARFCN-max
	]],
	[[	nrsrp-Result-r14			INTEGER (0..113)			OPTIONAL,
		nrsrq-Result-r14			INTEGER (0..74)				OPTIONAL,
		carrierFreqOffsetNB-r14		CarrierFreqOffsetNB-r14		OPTIONAL,		-- Cond NB-IoT
		hyperSFN-r14				BIT STRING (SIZE (10))		OPTIONAL
	]],
	[[
		rsrp-Result-v1470			INTEGER (-17..-1)			OPTIONAL,
		rsrq-Result-v1470			INTEGER (-30..46)			OPTIONAL
	]] ,
	[[
		multicell-RTT-r16			MultiCell-RTT				OPTIONAL,
		multicell-UL-AoA-r16		MultiCell-UL-AoA-r16		OPTIONAL,
		multicell-DL-AoD-r16		MultiCell-DL-AoD-r16		OPTIONAL
	]]

}

-- ASN1STOP

MultiCell-RTT ::= 					SEQUENCE {
	multiCell-RTT-RAN-report-r16			multiCell-RTT-RAN-report-r16 OPTIONAL,
	multiCell-RTT-UE-report-r16				multiCell-RTT-UE-report-r16  OPTIONAL,
	...
}

MultiCell-RTT-UE-report-r16 ::= SEQUENCE {
	ue-RxTxTimeDiff-NeigbhorList	SEQUENCE (SIZE(1..maxNC))OF INTEGER (0..4095)	OPTIONAL,
	ue-RxTxTimeDiff-NeigbhorServingList	SEQUENCE (SIZE(1..maxNC))OF INTEGER (0..4095)	OPTIONAL,
	ue-RxTxTimeDiff-ServingCell		INTEGER (0..4095)								OPTIONAL,
	...
}

LMF may need to provide Assistance data for the UE or NG-RAN to perform such measurements. Thus, an LPP message provide assistance data for E-CID may need to be defined as below.


-- ASN1START

E-CID-ProvideAssistanceData-r16 ::= SEQUENCE {
  multicellRTT-AssistaceDataList	MultiCellRTT-AssistanceDataList-r16   OPTIONAL,	-- Need ON
  multicellULAoA-AssistaceDataList  MultiCellULAoA-AssistanceDataList-r16 OPTIONAL,	-- Need ON
  multicellDLAoD-AssistaceDataList  MultiCellDLAoD-AssistanceDataList-r16 OPTIONAL,	-- Need ON
  ...
}

-- ASN1STOP

MultiCellRTT-AssistanceDataList-r16	::=   SEQUENCE {
	servingCellInfo-r16				ServingCellInfo-r16		    OPTIONAL,	-- Need ON
	neighbourCellInfo-r16			NeighbourCellInfoList-r16	OPTIONAL	-- Need ON
	...
}


NeighbourCellInfoList-r16 ::= SEQUENCE (SIZE (1..maxNC)) OF NeighbourCellInfoElement

NeighbourCellInfoElement ::= SEQUENCE {
	physCellId					INTEGER (0..503),
	cellGlobalId				ECGI				OPTIONAL,		-- Need ON
	dl-PrsInfo					Dl-PRS-Info					OPTIONAL,		-- Cond PRS
	ul-PrsInfo					ul-PRS-Info					OPTIONAL,		-- Cond PRS
	...
}
	

ServingCellInfo-r16 ::= SEQUENCE {
	dl-PrsInfo					Dl-PRS-Info					OPTIONAL,		-- Cond PRS
	ul-PrsInfo					UL-PRS-Info					OPTIONAL,		-- Cond PRS
	...
}
	
The above PrsInfo UL/DL could also be configured by RRC using the existing reference signal such as UL SRS or CSI-RS/TRS for RRM/Tracking purpose.

Further, UE does not need to include the cell Id while providing the result to the LMF; if it provides the result in the same ordered list provided by LMF. The number of cells needed would not be large as in the case of OTDOA. A small number; for instance, 2 or 3 could be enough for multi-cell E-CID based method.

However, RAN2 needs to wait for RAN1 and RAN2 needs to have discussion to define; what is multi-cell RTT and what are multi-cell UL AoA and DL-AoD before deciding on how to capture these in the specification. 


[bookmark: _Toc7379404]It would be possible to define multi-cell based measurements within the scope of E-CID.
[bookmark: _Toc7379405]RAN2 needs to wait for RAN1 to progress and settle on the definition of multi-cell RTT measurements and multi-cell Angle based measurements. Further RAN2 may also need to have some discussion on the view of these multi-cell-based measurements

[bookmark: _Toc7379407][bookmark: _Toc7379423]RAN2 to wait for RAN1 before deciding on how to capture these multi-cell measurements.
[bookmark: _Toc7379408][bookmark: _Toc7379424]RAN2 to discuss on “what is multi-cell RTT and what is Angle based measurements” 

Conclusion
In section 2 we made the following observations:
Observation 1	It would be possible to define multi-cell based measurements within the scope of E-CID.
Observation 2	RAN2 needs to wait for RAN1 to progress and settle on the definition of multi-cell RTT measurements and multi-cell Angle based measurements. Further RAN2 may also need to have some discussion on the view of these multi-cell-based measurements

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to wait for RAN1 before deciding on how to capture these multi-cell measurements.
Proposal 2	RAN2 to discuss on “what is multi-cell RTT and what is Angle based measurements”
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