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1   Introduction
In TS36.355, for in-band operation mode, E-UTRAN EARFCN and NPRS Sequence Info are sent to the UE for OTDOA positioning from ESMLC. While these 2 information elements are not carried over LPPa to the E-SMLC, so the E-SMLC cannot aquire and send these information elements to the UE.
In this paper, we will discuss this problem and analyse the impacts on RAN3. 
2   Discussion

As defined in TS36.355, for the NB-IoT NPRS carrier in in-band operation mode, the earfcn IE and the nprsSequenceInfo IE is signaled to the UE via LPP message:
–
OTDOA-ReferenceCellInfoNB
The IE OTDOA-ReferenceCellInfoNB is used by the location server to provide NB-IoT assistance data reference cell information for OTDOA assistance data. 

-- ASN1START

OTDOA-ReferenceCellInfoNB-r14 ::= SEQUENCE {


physCellIdNB-r14



INTEGER (0..503)


OPTIONAL,
-- Cond NoPRS-AD1


cellGlobalIdNB-r14



ECGI





OPTIONAL,
-- Cond NoPRS-AD2


carrierFreqRef-r14



CarrierFreq-NB-r14


OPTIONAL,
-- Cond NotSameAsServ1


earfcn-r14 





ARFCN-ValueEUTRA-r14

OPTIONAL,
-- Cond Inband

eutra-NumCRS-Ports-r14


ENUMERATED {ports1-or-2, ports4}

















OPTIONAL,
-- Cond NoPRS-AD3


otdoa-SIB1-NB-repetitions-r14
ENUMERATED { r4, r8, r16 }
OPTIONAL,
-- Cond NotSameAsServ2


nprsInfo-r14




PRS-Info-NB-r14



OPTIONAL,
-- Cond NPRS

...

}

-- ASN1STOP

–  
PRS-Info-NB
The IE PRS-Info-NB provides the information related to the configuration of NPRS in a cell. If PRS-Info-NB includes configurations for multiple NPRS carrier frequencies, the target device may assume the antenna ports for the NPRS carrier are quasi co-located, as defined in [16].
-- ASN1START

PRS-Info-NB-r14 ::= SEQUENCE (SIZE (1..maxCarrier-r14)) OF NPRS-Info-r14

NPRS-Info-r14 ::= SEQUENCE {


operationModeInfoNPRS-r14
ENUMERATED { inband, standalone },


nprs-carrier-r14


CarrierFreq-NB-r14
OPTIONAL, 
-- Cond Standalone/Guardband


nprsSequenceInfo-r14

INTEGER (0..174)
OPTIONAL,
-- Cond Inband

nprsID-r14




INTEGER (0..4095)
OPTIONAL,
-- Cond NPRS-ID


partA-r14




SEQUENCE {



nprsBitmap-r14


CHOICE {




subframePattern10-r14
BIT STRING (SIZE (10)),




subframePattern40-r14  
BIT STRING (SIZE (40))





...

Observation 1: for in-band scenario, the E-UTRAN EARFCN and NPRS Sequence Info are transmitted to the UE from ESLMC via LPP.
There is a one-to-one mapping from nrpsSequenceInfo to
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. It indicates the corresponding E-UTRA PRB index of the NB-IoT carrier as shown in the Table 1 and can be used for mapping to resource elements for NPRS transmission.

Table 1 nprsSequenceInfo to E‑UTRA PRB index relation


	nprsSequenceInfo
	E-UTRA PRB index 
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for odd number of 
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	nprsSequenceInfo
	E-UTRA PRB index 
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for even number of 
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	0 - 74
	-37, -36, …, 37
	75 – 174
	-50, -49, …, 49


Observation 2: the NPRS Sequence Info will be used by the UE in the resource mapping process of NPRS sequence.
Furthermore, the earfcn IE and the nprsSequenceInfo IE are used to indicate the carrier frequency of the NB-IoT NPRS in in-band operation mode by the following formula [1]:
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Observation 3: the E-UTRAN EARFCN and NPRS Sequence Info will be used by the UE to calculate NB-IoT cell frequency.
However, in the TS 36.455, earfcn IE and nprsSequenceInfo IE are absent in the OTDOA INFORMATION RESPONSE message to be sent from the eNB to the E-SMLC, so the E-SMLC cannot signal the earfcn IE and nprsSequenceInfo IE to the UE. 
Observation 4: the E-UTRAN EARFCN and NPRS Sequence Info are not provided from eNB to the ESLMC via LPPa in current specification.
To solve this problem, these 2 information elements should be added in LPPa message: OTDOA INFORMATION RESPONSE to support OTDOA positioning in in-band mode.
Proposal 1: Include E-UTRAN EARFCN and NPRS Sequence Info in the OTDOA INFORMATION RESPONSE message to support OTDOA positioning in NB-IoT. 

3   Conclusion
Based on the discussion in this paper, we discuss the issue that E-UTRAN EARFCN and NPRS Sequence Info are missing in LPPa, as they are necessary information to be provided from E-SMLC to the UE for furture usage, it is proposed to:
Proposal 1: Include E-UTRAN EARFCN and NPRS Sequence Info in the OTDOA INFORMATION RESPONSE message to support OTDOA positioning in NB-IoT. 

It is also proposed to agree the corresponding CR [2]. 
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