
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _Hlk492638857][bookmark: _GoBack]3GPP TSG-RAN WG2#103	R2-1812457
Gothenburg, Sweden, 20th – 24th August 2018	
	

Agenda Item:	10.2.4
Source:	Ericsson
Title:	On Inter-RAT positioning measurements
Document for:	Discussion, Decision
Introduction
In RAN2#102, the following agreements were made for NR positioning enhancements: 
Agreements

1:   No new or extension of existing LPP procedure is required for UE to provide the SFN and frame timing information of an LTE cell to the LMF.
2:   The LMF can provide a list of LTE cells in the OTDOA assistance data even if the LMF does not know the SFN or frame timing of the LTE cells.
3:   The UE can request measurement gap configuration from gNB to perform RSTD measurements and also to obtain the SFN of one of the LTE cell in the LMF provided OTDOA assistance data.
4:   The OTDOA assistance can indicate an SFN timing offset between the serving NR cell and the LTE assistance data reference cell, if it is known.
FFS Whether the gap for acquiring the SFN of the LTE cell is a scheduled gap or an autonomous gap.
FFS Whether CGI is also required to be obtained from the LTE cell.

This contribution is going to discuss the two remaining FFS items in the agreements. 
Scheduled gap or autonomous gap
During the measurement gaps, the UE receives LTE PRS signals and performs RSTD measurements for the neighbor cells with respect to the reference cell received in the OTDOA assistance data. To know the PRS sequences of the cells to measure and also to find the PRS subframes on the inter-RAT E-UTRA carrier the UE needs to know SFN of at least one of the cells. Furthermore, the UE needs to know the timing relation between the LTE and NR even before it sends the RSTD measurement indication to gNB to request measurement gaps; this is because the UE needs to include also the gap offset in the gap request (i.e. measPRS-Offset).
The knowledge of the timing relation between NR and LTE is needed in the UE before sending a measurement gap request to gNB, which implies that the UE would already know SFN of at least one LTE cell even before the gaps are requested.
Based on this observation, it is not possible to consider that the UE would request for measurement gaps.

Proposal 1	The scheduled gap is not possible, and the UE may use autonomous gaps to acquire SFN of the LTE reference cell configured in the OTDOA assistance information prior to requesting measurement gaps from gNB.
RAN4 has discussed the RAN2 LS on measurement gaps for Rel-15 NR positioning and concluded that there is no need to define any new measurement gap patterns for inter-RAT positioning measurements in Rel-15, in addition to what is already supported in LTE. In R4-1808015, RAN4 has provided a response on the applicable measurement gaps for inter-RAT RSTD measurements during RAN4#87.
During RAN4#AH-1807, RAN4 further discussed SFN acquisition of the LTE reference cell when the UE is configured with inter-RAT RSTD measurements in SA NR and concluded that the UE should be able to use autonomous gaps for the LTE SFN acquisition prior to performing the inter-RAT RSTD measurements. The acquired SFN is needed for locating PRS of the LTE cells but also for determining the gap offset included in the RRC indication of a need for gaps for RSTD [1].
Is CGI required to be obtained from the LTE cells?
One piece of information is the globally unique NR cell ID of the serving NR cell. In case, the serving cell is an LTE cell, then ECGI is provided via SLs (29.171) in the Location Request, see below. The question with this FFS item is to know the expected behaviour for an NR serving cell. In case of 5G core (5GC), will there be a similar request between AMF and LMF that will contain the NR-CGI instead? If so, then there is no need to be obtained from the LTE cells.
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7.3.1       LCS-AP Location Request message
This message is sent by the MME to request a location estimate for a target UE and contains sufficient information to enable location according to the required QoS using any positioning method supported. The message is also used to request LCS assistance data transfer to an UE. 
Direction: MME  E-SMLC 
Table 7.3.1-1: Location Request message contents
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	 
	7.4.2
	 
	YES
	reject

	Correlation ID
	M
	 
	7.4.28
	 
	YES
	reject

	Location Type
	M
	 
	7.4.3
	 
	YES
	reject

	E-UTRAN Cell Identifier
	M
	 
	E-CGI / 7.4.4
	 
	YES
	ignore

	LCS Client Type
	O
	 
	7.4.5
	 
	YES
	reject

	LCS Priority
	O
	 
	7.4.6
	 
	YES
	reject

	LCS QoS
	O
	 
	7.4.7
	 
	YES
	reject

	LCS Service Type ID
	O
	 
	7.4.30
	 
	YES
	ignore

	UE Positioning Capability
	O
	 
	7.4.8
	 
	YES
	reject

	Include Velocity
	O
	 
	7.4.9
	 
	YES
	reject

	IMSI 
	O
	 
	7.4.10
	 
	YES
	ignore

	IMEI
	O
	 
	7.4.11
	 
	YES
	ignore

	Multiple APDUs
	 
	0..3
	 
	 
	 
	 

	APDU
	M
	 
	7.4.18
	 
	YES
	reject

	RAT Type
	O
	 
	7.4.34
	 
	YES
	ignore

	Coverage Level
	O
	 
	7.4.35
	 
	YES
	ignore

	NOTE:       The IMSI should be sent preferably if known. The IMEI may be sent if the IMSI is not known, or in addition to the IMSI for the purpose of allowing correlation between the two identities.



If the UE is connected to 5GC (i.e. UE served by an AMF), the request message for AMF -> LMF may contain both types of cell ID, ECGI and NCGI using the Nlmf Service-Based Interface (TS 29.572).
From: TS 29.572 
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Table 6.1.6.2.2-1: Definition of type InputData
	Attribute name
	Data type
	P
	Cardinality
	Description

	externalClientType
	ExternalClientType
	O
	0..1
	

	correlationID
	CorrelationID
	O
	0..1
	

	locationQoS
	LocationQoS
	O
	0..1
	

	supportedGADShapes
	SupportedGADShapes
	O
	0..1
	

	supi
	Supi
	O
	0..1
	

	pei
	Pei
	O
	0..1
	

	gpsi
	Gpsi
	O
	0..1
	

	ecgi
	Ecgi
	O
	0..1
	

	ncgi
	Ncgi
	O
	0..1
	

	priority
	LcsPriority
	O
	0..1
	

	velocityRequested
	VelocityRequested
	O
	0..1
	

	NOTE:      At least one of the attributes defined in this table shall be present in the InputData structure.



So in summary, in EPS, SLs gives the LTE serving cell (ECGI) from MME to E-SMLC, and in 5GC, Nlmf gives NR serving cell (NCGI) from AMF to LMF. However, there is no support of NR serving cell in EPS (i.e. Architecture 6). Architecture option 6 is not continued in 3GPP, but NR could be serving cell in EN-DC, that is, option 3.  But there we assumed positioning is based on LTE primary cell. 
Anyways, for the case of OTDOA support for NR SA UE, we can assume that both ECGI and NCGI are available to the LMF via AMF according to the table above. 
Proposal 2	Both ECGI and NCGI can be obtained from AMF to LMF so it can be retrieved from 5GC and there is no need for any report from LTE cells.

Conclusion

In sections 2 and 3 we made the following observation and proposals:
Observation 1      The knowledge of the timing relation between NR and LTE is needed in the UE before sending a measurement gap request to gNB, which implies that the UE would already know SFN of at least one LTE cell even before the gaps are requested.
. 
Proposal 1	The scheduled gap is not possible, and the UE may use autonomous gaps to acquire SFN of the LTE reference cell configured in the OTDOA assistance information prior to requesting measurement gaps from gNB.
Proposal 2	Both ECGI and NCGI can be obtained from AMF to LMF so it can be retrieved from 5GC and there is no need for any report from LTE cells.
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