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Introduction
According to the WID [1], here is the list of objectives:  
Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
         NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network-based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].


Here is a list of agreements for NR positioning in Rel.15 so far:

· The full scope of LPP shall be supported by NR System Architecture and NR devices.
· LPP messages are transported in NAS message within in NR RRC (similar to LTE RRC).
· Support of UTDOA method in NR may be revisited in further releases after further progress in SA2 work.
· Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 [3] should be used as the basis for positioning support for NG-RAN in Release 15.
· TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.
· Stage 3 positioning specification (LPP) 36.355 is used for NR positioning (at least for Rel-15).
· It would be up to LMF and E-SMLC implementation to handle the information sharing between E-UTRAN cells and LMF.
· NR device should have the capability to request the NR cell to assign measurement gaps for the time when it wants to do E-UTRA positioning measurements. (i.e. following the procedure defined for LTE)
· RAN2 confirms that there is a need to define measurement gaps for inter-RAT E-UTRA RSTD and ECID measurements and requires RAN4 input for continuation of the work. 
  
There are certain details remaining to be clarified in terms of how the measurements are handled in dual connectivity RAT networks, and how the information would be communicated between protocols and positioning units. One of these FFS items is about how the NR CID would be signalled between the UE and the LMF, which in this paper we try to provide our proposals on it.  
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LTE PCI is provided as part of the assistance data request in LPP. While it is already agreed that the positioning methods such as OTDOA would be based on the E-UTRA cells, there is still a need to report the NR cell , which the target device is served by, so that the LMF can provide proper assistance information to that UE. The NR CID information shall be signalled via LPP [2] from the NR device to the LMF.

Observation 1	Reporting NR CID from the NR UE to the LMF can assist the LMF to provide proper positioning assistance information to the UE.

1. NR CID shall be signalled via LPP from the NR UE to the LMF.

In order to provide this support in LPP, there are two alternatives, which would try to explain here and provide our views on pros and cons of selecting each of them.
Alternative 1: Add the serving NR CID to the CommonIEsRequestAssistanceData IE in LPP 
Alternative 2: Add NR cell information to the ECID-SignalMeasurementInformation IE in LPP

The advantage of the first alternative is that the new signalling can be tailored exactly for the NR CID, and the LMF can understand that the UE is an NR device when the capabilities are checked. The disadvantage is the standardization effort, and the extensive change that would happen for the LPP specification in terms of NR Rel.15 support.
–	CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type. 
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	primaryNRCellID		ECGI		OPTIONAL,	-- Cond NR	...
}
-- ASN1STOP

For the second alternative, the NR CID information can be considered as an element in the MeasuredResultsElement in the E-CID signalling. The advantage is that the standardization effort and the change in the LPP specification is minimum, also including the nrCellID and arfcnNR to the current E-CID signalling seems like a natural addition and well fitted to the E-CID categorization and definition. 

Observation 2	 There are two alternatives in how to add NR CID support to LPP: 1- Add the serving NR CID to the CommonIEsRequestAssistanceData IE in LPP and 2- Add NR cell information to the ECID-SignalMeasurementInformation IE in LPP.

1. NR CID support shall be added to the E-CID signalling support.

While adding the NR CID support to the E-CID signalling, there are certain parameters, which can be a good addition in terms of positioning of Rel.15 NR, however, there may not be explicitly stated as the objectives of the WID. Our understanding is that we shall take as much available fundamentals in NR as possible for enhancing the positioning support to ensure fulfilling the emergency call requirement.

Observation 3	With the addition of NR CID we can also add the available NR parameters to the E-CID Rel.15 addition, to enhance the NR Rel.15 positioning with its full potential in the current state.  

1. The list of addition for NR-CID support is: 
· NR physical cell ID
· NR cell global ID
· NR ARFCN
· NR SFN
· NR RSRP/RSRQ results.

Here is how this proposal looks like in LPP spec, while the range for each report can remain as FFS. We have provided a CR on this which provides the complete solution [3].
-- 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
	]]
	[[ nrPhysCellId-r15		INTEGER (0..1008),
	   nrCellGlabalId-r15	CellGlabalIdNR		  		OPTIONAL,
	   arfcnNR-r15			ARFCN-ValueNR,
	   nrSystemFrameNumber-r15		
							BIT STRING (SIZE (TBD))		OPTIONAL,
	   nr-RSRP-Result-r15   INTEGER (0..TBD)			OPTIONAL,
       nr-RSRQ-Result-r15	INTEGER (0..TBD)			OPTIONAL
	]]

}

-- ASN1STOP

1. RAN2 to consider [3] as a CR proposal on adding NR CID to LPP. 

The ranges of the parameters indicated in the above proposal should be all discussed and considered according to NR.  For example, NR supports up to 1008 cell IDs. Therefore, the range should be from {0…1007}, however, as this is a mandatory signalling for cases in which no NR cell ID could be report, the value “0” can reported, and hence we have added one to the range and have it as {1..1008} for nrPhysCellId-r15.  

1. The range of nrPhysCellID-r15 can be from 0 to 1008, to be aligned with the NR maximum cell ID support, and have the possibility to report no NR cell ID. 
1. RAN2 shall discuss the ranges for other parameters in the NR CID addition to LPP.

Conclusion
Based on the discussion in section 2, here are the lists of observations and proposals:

Observation 1	Reporting NR CID from the NR UE to the LMF can assist the LMF to provide proper positioning assistance information to the UE.
Observation 2	 There are two alternatives in how to add NR CID support to LPP: 1- Add the serving NR CID to the CommonIEsRequestAssistanceData IE in LPP and 2- Add NR cell information to the ECID-SignalMeasurementInformation IE in LPP.
Observation 3	With the addition of NR CID we can also add the available NR parameters to the E-CID Rel.15 addition, to enhance the NR Rel.15 positioning with its full potential in the current state.  

1. NR CID shall be signalled via LPP from the NR UE to the LMF.
1. NR CID support shall be added to the E-CID signalling support.
1. The list of addition for NR-CID support is: 
· NR physical cell ID
· NR cell global ID
· NR ARFCN
· NR SFN
· NR RSRP/RSRQ results.

1. RAN2 to consider [3] as a CR proposal on adding NR CID to LPP. 
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1. The range of nrPhysCellID-r15 can be from 0 to 1008, to be aligned with the NR maximum cell ID support, and have the possibility to report no NR cell ID. 
1. RAN2 shall discuss the ranges for other parameters in the NR CID addition to LPP.
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