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1 Introduction

E-CID positioning support is part of NRPPa in Rel-15. Cell portion IDs are supported, while details of signaled measurement results (including inter-RAT measurements) are currently FFS. Given that in the foreseeable future NR and LTE will coexist in typical deployments, it seems beneficial to enable signaling of E-UTRAN measurements as assistance data for NR E-CID positioning, and NR measurements as assistance data for LTE E-CID positioning.

By adding the appropriate support in both LPPa and NRPPa we can support E-CID positioning with maximum flexibility for all types of mixed LTE/NR deployments regardless of the architecture option selected by operators.
2 Discussion

2.1 Typical Scenarios

Typical RAN deployments in the near future will feature a combination of LTE and NR cells in various NG-RAN architecture options, either with LTE as anchor (using e.g. Opt. 3 and related) or with NR as anchor (using e.g. Opt. 2 and related). In any case, a very likely scenario will be that a UE served by an LTE cell will measure a number of neighbor NR cells, and a UE served by an NR cell will measure a number of neighbor LTE cells. It seems beneficial to exploit these measurements as additional assistance data for E-CID positioning.

By adding support in both LPPa and NRPPa, it is possible to enhance E-CID with maximum flexibility with respect to deployment, regardless of the architecture option selected by operators.

Observation 1: In typical deployments, a UE served by an LTE cell will likely measure a number of neighbor NR cells, and a UE served by an NR cell will likely measure a number of neighbor LTE cells; it seems beneficial to exploit these measurements as additional assistance data for E-CID.

2.2 Inter-RAT Measurements in E-CID

Currently, inter-RAT measurements from the UE can be signaled as additional assistance data to further refine E-CID positioning measurements. In LPPa [1] it is currently possible to signal up to 63 measurement objects in each E-CID MEASUREMENT INITIATION RESPONSE message; each measurement object can contain up to 8 UTRAN measurements and/or up to 8 GERAN measurements.  NRPPa [2] inherited the same signaling structure, although the corresponding parts are currently marked FFS.

It seems logical to extend the current LPPa signaling to include NR measurements, and to extend the current “FFS” NRPPa signaling to include LTE measurements.

Proposal 1: It seems beneficial to extend LPPa E-CID signaling to include NR measurements.

Proposal 2: It seems beneficial to extend NRPPa E-CID signaling to include LTE measurements.
2.3 Signaling Details

For NRPPa, still in draft form [2], it is definitely possible to extend the CHOICE structure in the Inter-RAT Measurement Result IE to add E-UTRAN measurement results. The corresponding IE in the E-CID MEASUREMENT INITIATION REQUEST message should also be extended as needed. We notice that the opportunity for this change is limited to Rel-15 only: after NRPPa is released it will not be possible to adopt such an “optimized” signaling.
Proposal 3: In NRPPa, extend both the Inter-RAT Measurement Quantities Item IE in the E-CID MEASUREMENT INITIATION REQUEST message, and the CHOICE structure in the Inter-RAT Measurement Result IE, to include E-UTRAN measurement results.
The corresponding text proposal is provided below; we propose not to touch the existing FFSs.
For LPPa [1], it is not possible to introduce the above extension (extending CHOICE structures in ASN.1 is deprecated). It will be necessary then to introduce a separate optional IE in the E-CID MEASUREMENT RESPONSE message (similarly to what was done in the past when adding WLAN measurements). The corresponding changes the E-CID MEASUREMENT INITIATION REQUEST message are also needed.
Proposal 4: In LPPa, introduce a new optional NR Measurement Quantities IE in the E-CID MEASUREMENT INITIATION REQUEST message and introduce a new optional NR Measurement Result IE in the E-CID MEASUREMENT RESPONSE message.

The CR containing the proposed changes to LPPa is provided in [3].
3 Conclusions and Proposals (If Any)

GERAN and UTRAN measurements can be currently signaled as additional assistance data for E-CID positioning in both LPPa and NRPPa (NRPPa parts are currently marked as FFS). It seems both logical and beneficial to extend this possibility to NR measurements and LTE measurements (in LPPa and NRPPa, respectively) in order to support all potential types of mixed deployments regardless of the architecture option selected by the operator.
Our observations and proposals are summarized below.

Observation 1: In typical deployments, a UE served by an LTE cell will likely measure a number of neighbor NR cells, and a UE served by an NR cell will likely measure a number of neighbor LTE cells; it seems beneficial to exploit these measurements as additional assistance data for E-CID.

Proposal 1: It seems beneficial to extend LPPa E-CID signaling to include NR measurements.

Proposal 2: It seems beneficial to extend NRPPa E-CID signaling to include LTE measurements.

Proposal 3: In NRPPa, extend both the Inter-RAT Measurement Quantities Item IE in the E-CID MEASUREMENT INITIATION REQUEST message, and the CHOICE structure in the Inter-RAT Measurement Result IE, to include E-UTRAN measurement results.

Proposal 4: In LPPa, introduce a new optional NR Measurement Quantities IE in the E-CID MEASUREMENT INITIATION REQUEST message and introduce a new optional NR Measurement Result IE in the E-CID MEASUREMENT RESPONSE message.
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START OF CHANGES

9.1
Message Functional Definition and Content

9.1.1
Messages for Location Information Transfer Procedures

9.1.1.1
E-CID MEASUREMENT INITIATION REQUEST

This message is sent by LMF to initiate E-CID measurements.

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..15,…)
	
	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,…)
	Details FFS
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (Cell-ID, Angle of Arrival, Timing Advance Type 1, Timing Advance Type 2, RSRP, RSRQ,…)
	Details FFS
	-
	-

	Inter-RAT Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>Inter-RAT Measurement Quantities Item
	M
	
	ENUMERATED(GERAN, UTRAN , E-UTRAN, …)
	Detailes FFS
	
	

	WLAN Measurement Quantities
	
	0 .. <maxnoMeas>
	
	FFS
	EACH
	ignore

	>WLAN Measurement Quantities Item
	M
	
	ENUMERATED (WLAN, ...)
	
	-
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.


	Condition
	Explanation

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


NEXT CHANGE
9.2.13
Inter-RAT Measurement Result [FFS]
The purpose of the Inter-RAT Measurement Result information element is to provide the Inter-RAT measurement results.

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

	Inter-RAT Measured Results
	
	1.. <maxnoMeas>
	Details FFS
	

	>CHOICE Inter-RAT Measured Results Value
	M
	
	
	

	>>Result GERAN
	M
	1..<maxGERANMeas>
	
	

	>>>ARFCN of BCCH
	M
	
	INTEGER (0..1023, ...)
	

	>>>Physical CellId GERAN
	M
	
	INTEGER (0..63, ...)
	

	>>>RSSI
	M
	
	INTEGER(0..63, ...)
	

	>>Result UTRAN
	
	1..<maxUTRANMeas>
	
	

	>>>UARFCN
	M
	
	INTEGER (0..16383, ...)
	

	>>>CHOICE Physical CellId UTRA
	M
	
	
	

	>>>>Physical CellId UTRA FDD
	M
	
	INTEGER (0..511, ...)
	

	>>>>Physical CellId UTRA TDD
	M
	
	INTEGER (0..127, ...)
	

	>>>UTRA RSCP
	O
	
	INTEGER(-5..91, ...)
	

	>>>UTRA EcNo
	O
	
	INTEGER(0..49, ...)
	This IE applies to FDD only.

	>>Result E-UTRAN
	
	1..<maxE-UTRANMeas>
	
	

	>>>Result RSRP
	
	0..1
	
	

	>>>>PCI
	M
	
	INTEGER (0.. 503, ...)
	E-UTRAN Physical Cell Identifier of the reported cell

	>>>>EARFCN
	M
	
	INTEGER (0..262143, ...)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [7]

	>>>>ECGI
	O
	
	ECGI

9.2.x
	E-UTRAN Cell Global Identifier of the reported cell

	>>>>Value RSRP
	M
	
	INTEGER(0..97, …)
	

	>>>Result RSRQ
	
	0..1
	
	

	>>>>PCI
	M
	
	INTEGER (0.. 503, ...)
	E-UTRAN Physical Cell Identifier of the reported cell

	>>>>EARFCN
	M
	
	INTEGER (0..262143, ...)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [7]

	>>>>ECGI
	O
	
	ECGI

9.2.x
	E-UTRAN Cell Global Identifier of the reported cell

	>>>>Value RSRQ
	M
	
	INTEGER(0..34, …)
	


	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.

	maxGERANMeas
	Maximum no. of GERAN cells that can be reported with one message. Value is 8.

	maxUTRANMeas
	Maximum no. of UTRAN cells that can be reported with one message. Value is 8.

	maxE-UTRANmeas
	Maximum no. of E-UTRAN cells that can be reported with one message. Value is 8.


NEXT CHANGE
9.2.x
ECGI

The E-UTRAN Cell Global Identifier is used to globally identify an E-UTRAN cell.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	PLMN identity

- digits 0 to 9, encoded 0000 to 1001,

- 1111 used as filler digit,

two digits per octet,

- bits 4 to 1 of octet n encoding digit 2n-1

- bits 8 to 5 of octet n encoding digit 2n

-The Selected PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	E-UTRAN Cell Identifier
	M
	
	BIT STRING (28)
	


END OF CHANGES
� By definition, NR and LTE cells can be part of NG-RAN; we notice, however, that in this particular scope the concept of “inter-RAT” is related to which node is terminating the procedure. In other words, only measurements from NR cells are considered inter-RAT in LPPa, and only measurements from LTE cells are considered inter-RAT in NRPPa.





