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	Reason for change:
	In order to support the EUTRAN OTDOA positioning measurements by SA NR device, the LMF is assumed to be aware of the SFN timing offset between NR and LTE cells.   
While many companies considered this as an implementation matter, and simply to be taken care at the network side, we would like to highlight the fact that there may be multiple vendors for E-SMLC and LMF, and also the LTE and NR networks, therefore the above assumption is a very optimistic consideration and may result in the failure for OTDOA procedure for Rel.15 UEs with the current standard. Moreover, there is no standardized procedure to provide LMF with the timing offset between LTE and NR cells.
RAN4 has agreed RSTD measurement requirements, where the device is assumed to first retrieve SFN from an LTE cell using autonomous gaps, then use the retrieved SFN to request measurement gaps from the serving NR cell to enable RSTD measurements, which are subject to specified requirements. This causes an extra uncertainty to the procedure which will use an unknown part of the configured response time.

A more well-defined approach is to configure the device to retrieve SFN and E-CGI as part of E-CID. Then, the device can request measurement gaps for RSTD measurements directly after being configured for OTDOA. Note that it is enough that the UE retrieves SFN and indicates which LTE cell it has been retrieved from, the SFN does not need to be reported as part of E-CID.

	
	

	Summary of change:
	UE is asked to retrieve SFN timing of a detected LTE cell to the E-SMLC as an optional part of the E-CID procedure
Impact Analysis:
Impacted functionality: 

E-UTRA based OTDOA for SA NR UE
Inter-operability:

1. If the network is implemented according to the CR and the UE is not, it may not be guaranteed that SFN Offset between LTE and NR cell is available, and the UE needs to use autonomous gaps to retrieve SFN prior to measurement gap request
2. If the UE is implemented according to the CR and the NW is not, the UE will reply on autonomous gaps to retrieve SFN prior to measurement gap request


	
	

	Consequences if not approved:
	OTDOA Procedure  may use an unknown part of the response time for SFN retrieval
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6.5.3.2
E‑CID Location Information Elements

–
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

]],

[[ 

  sfnTimingInd-r15 

ENUMERATED { retrieved } 
OPTIONAL

-- Cond NR

]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	EARFCN-max
	The field is mandatory present if the corresponding arfcnEUTRA (i.e. without suffix) is set to maxEARFCN. Otherwise the field is not present.

	NB-IoT
	The field is mandatory present if the measured cell is a NB-IoT cell. Otherwise it is not present.

	NR
	The field is optionally present, need ON, if the target device is served by an NR cell; otherwise it is not present.


	ECID-SignalMeasurementInformation field descriptions

	primaryCellMeasuredResults

This field contains measurements for the primary cell (if the primary cell is a E-UTRA or NB-IoT cell), when the target device reports measurements for both primary cell (E-UTRA or NB-IoT) and neighbour cells. This field shall be omitted when the target device reports measurements for the primary cell (E-UTRA or NB-IoT) only, in which case the measurements for the primary cell (E-UTRA or NB-IoT) is reported in the measuredResultsList. This field shall be omitted when the primary cell is not a E-UTRA or NB-IoT cell.

	measuredResultsList 

This list contains the E‑CID measurements for up to 32 E-UTRA or NB-IoT cells.

	physCellId

This field specifies the physical cell identity of the measured cell.

	cellGlobalId

This field specifies cell global ID of the measured cell. The target device shall provide this field if it was able to determine the ECGI of the measured cell at the time of measurement.

	arfcnEUTRA

This field specifies the ARFCN of the measured E-UTRA carrier frequency, as defined in [12]. In case the target device includes arfcnEUTRA-v9a0, the target device shall set the corresponding arfcnEUTRA (i.e. without suffix) to maxEARFCN.

	systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of measurement.

	rsrp-Result

This field specifies the reference signal received power (RSRP) measurement, as defined in [12], [17].

	rsrq-Result

This field specifies the reference signal received quality (RSRQ) measurement, as defined in [12], [17].

	ue-RxTxTimeDiff

This field specifies the UE Rx–Tx time difference measurement, as defined in [17]. It is provided only for measurements on the UE's primary cell.

Measurement report mapping is according to 3GPP TS 36.133 [18]. 

	nrsrp-Result

This field specifies the narrowband reference signal received power (NRSRP) measurement, as defined in [17]. Measurement report mapping is according to TS 36.133 [18].

	nrsrq-Result

This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in [17]. 

Measurement report mapping to the value defined in 3GPP TS 36.133 [18]. Values 0..29 map to values 

NRSRQ_-30..NRSRQ_-1. Values 30..62 map to NRSRQ_01..NRSRQ_33. Values 63..74 map to NRSRQ_35..NRSRQ_46. The UE does not report NRSRQ_00 nor NRSRQ_34.

	carrierFreqOffsetNB

This field specifies the offset of the NB-IoT channel number to ARFCN given by arfcnEUTRA as defined in TS 36.101 [21].

	hyperSFN

This field specifies the hyper-SFN of the measured cell during which the measurements have been performed. The target device shall include this field if it was able to determine the hyper-SFN of the cell at the time of measurement.


6.5.3.3
E‑CID Location Information Request

–
ECID-RequestLocationInformation
The IE ECID-RequestLocationInformation is used by the location server to request E‑CID location measurements from a target device. 

-- ASN1START

ECID-RequestLocationInformation ::= SEQUENCE {


requestedMeasurements

BIT STRING {
rsrpReq

(0),













rsrqReq

(1),













ueRxTxReq
(2),













nrsrpReq-r14
(3),













nrsrqReq-r14
(4),












    sfnTimingIndReq-r15
(5)} (SIZE(1..8)),


...

}

-- ASN1STOP

	ECID-RequestLocationInformation field descriptions

	requestedMeasurements 

This field specifies the E‑CID measurements requested. This is represented by a bit string, with a one‑value at the bit position means the particular measurement is requested; a zero‑value means not requested. When sfnTimingIndReq is set, it means an SFN indication associated with at least one EUTRAN cell is requested.


