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1. Introduction

This contribution discusses the problem that a UE does not know the SFN of reference cell as well as neighbour cells from received PRS configuration index (IPRS) via LPP.
2. SFN Unknown Problem on OTDOA
2.1 Assistance data for OTDOA

Referring [1], the Assistance Data Transfer procedure is shown in Figure 1. The detailed procedure is as follows;

1. The target sends a RequestAssistanceData message to the server. 
2. The server responds with a ProvideAssistanceData message to the target containing assistance data. The transferred assistance data should match or be a subset of the assistance data requested in step 1.
3. The server may transmit one or more additional ProvideAssistanceData messages to the target containing further assistance data. The transferred assistance data should match or be a subset of the assistance data requested in step 1.  The last message carries an end transaction indication.

[image: image1.emf]Target Server

1. RequestAssistanceData

2. ProvideAssistanceData

3. ProvideAssistanceData


Figure 1 LPP Assistance data transfer procedure
2.2 SFN problem for reference cell
In IE OTDOA-ProvideAssistanceData, OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfoList are provided as follows;

-- ASN1START

OTDOA-ProvideAssistanceData ::= SEQUENCE {


otdoa-ReferenceCellInfo


OTDOA-ReferenceCellInfo



OPTIONAL,


otdoa-NeighbourCellInfo


OTDOA-NeighbourCellInfoList


OPTIONAL,


otdoa-Error





OTDOA-Error






OPTIONAL,


...

}

-- ASN1STOP

OTDOA-ReferenceCellInfo consists of the following information;

-- ASN1START

OTDOA-ReferenceCellInfo ::= SEQUENCE {


physCellId




INTEGER (0..503),


cellGlobalId



ECGI





OPTIONAL,

-- Need ON

earfcnRef




ARFCN-ValueEUTRA


OPTIONAL,

-- Cond NotSameAsServ0


antennaPortConfig


ENUMERATED {ports1-or-2, ports4, ... }
















OPTIONAL,

-- Cond NotSameAsServ1


cpLength




ENUMERATED { normal, extended, ... },


prsInfo





PRS-Info




OPTIONAL,

-- Cond PRS


...


}

-- ASN1STOP

The prsInfo conveys the following data;

-- ASN1START

PRS-Info ::= SEQUENCE {


prs-Bandwidth


ENUMERATED { n6, n15, n25, n50, n75, n100, ... },


prs-ConfigurationIndex
INTEGER (0..4095),

numDL-Frames


ENUMERATED {sf-1, sf-2, sf-4, sf-6, ...},


...,


prs-MutingInfo-r9

CHOICE {



po2-r9




BIT STRING (SIZE(2)),



po4-r9




BIT STRING (SIZE(4)),



po8-r9




BIT STRING (SIZE(8)),



po16-r9




BIT STRING (SIZE(16)),



...


}













OPTIONAL



-- Need OP
}

-- ASN1STOP

The prs-ConfigurationIndex is defined in [2]. Since the reference cell is not necessarily same as serving cell, a UE does not know the prs-ConfigurationIndex for reference cell due to the information absence of SFN for reference cell.
2.3 SFN problem for neighbour cells
 In IE OTDOA-NeighbourCellInfoList, there are two offset values (slotNumberOffset, prs-SubframeOffset) with reference to reference cell. It helps a UE to be aware of PRS configuration index. However, in case that the substantial SFN offset between the reference and a neighbour cell is out of range in slotNumberOffset from 0 to 31, a UE cannot know PRS configuration index, either. The similar observation can be found in prs-SubframeOffset.
-- ASN1START

OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF OTDOA-NeighbourFreqInfo

OTDOA-NeighbourFreqInfo ::= SEQUENCE (SIZE (1..24)) OF OTDOA-NeighbourCellInfoElement
OTDOA-NeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





ECGI



OPTIONAL,

-- Need ON

earfcn







ARFCN-ValueEUTRA
OPTIONAL,

-- Cond NotSameAsRef0


cpLength






ENUMERATED {normal, extended, ...} 
















OPTIONAL,

-- Cond NotSameAsRef1


prsInfo







PRS-Info


OPTIONAL,

-- Cond NotSameAsRef2

antennaPortConfig




ENUMERATED {ports-1-or-2, ports-4, ...}
















OPTIONAL,  

-- Cond NotsameAsRef3


slotNumberOffset




INTEGER(0..31)

OPTIONAL,

-- Cond NotSameAsRef4

prs-SubframeOffset




INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq

expectedRSTD





INTEGER (0..16383),


expectedRSTD-Uncertainty


INTEGER (0..1023),


...

}

maxFreqLayers
INTEGER ::= 3

-- ASN1STOP

3. Discussions
As discussed in Chapter 2, we have two questions on the above circumstances;

· Does a UE have to perform neighbour cell search using PSS/SSS followed by P-BCH decoding to get their SFN?

· If yes, this seems not feasible. According to 8.1.2.6.1 in [1] , the RSTD capability for reference cell is defined as [image: image2.wmf](

)

ref

Iot

/

E

ˆ

 

PRS

s

-6 dB while the requirement of SCH is give as SCH Ês/Iot  -4 dB at 8.1.2.3.1 (FDD inter-frequency measurements). For neighbour cells, the RSTD capability is given as [image: image3.wmf](
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· If no, additional handling would be needed to solve the problem.

· Can a UE always assume that the given slotNumberOffset and prs-SubframeOffset are not out-of-range from its substantial SFN?
· If yes, there is no SFN problem on neighbour cell. 
· If no, additional handling would be needed to solve the problem.
4. Possible Solutions
If it turns out the answers for the questions in Chapter 3 need additional handling, we may have three solutions as follows;

· A UE assumes that PRS configuration of reference/neighbour cells is interpreted with reference to serving cell.

· A similar description can be found in prs-MutingInfo; “The first bit of the PRS muting sequence corresponds to the first positioning occasion that starts after the beginning of serving cell SFN=0”
· SFN or SFN offset field for reference/neighbour cells can be simply included in assistance data.

· The serving cell is always one of the neighbour cells in OTDOA-NeighborCellInfoList.

· A UE can infer the SFNs of reference/neighbour cells from this information.

· One condition for this solution would be that UE can always assume the given slotNumberOffset and prs-SubframeOffset are not out-of-range from its substantial SFN.

5. Conclusions
In this contribution, we discussed SFN unknown problem when a UE gets PRS configuration on OTDOA. The problems were identified for reference cell as well as for neighbour cell. It is suggested that RAN1 discusses this issue and sends an agreed LS to RAN2 to address.
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