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	Reason for change:
(
	Some OTDOA information are redundant and mis-leading; their presence may lead to erroneous UE and/ or network behavior. Therefore, this CR takes out (indicates as redundant/ dummifies) the following information:

1) prs-ConfigurationIndex (Iprs)

The IE prs-ConfigurationIndex (together with the SFN) helps in determining the PRS occasion of a cell. The below diagram explains how the RSTD calculation (for another cell) is done based on the first one (say reference cell).
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Further, prs-ConfigurationIndex for all intra frequency cells must be same and therefore, it is sufficient to signal this value for only one of the cells. However, if prs-ConfigurationIndex is signalled for each cell and the values are different then it may cause following issues:
Iprs gives the values Tprs and Delta-prs.

· Different values of Tprs would necessitate the UE to seach for neighbor PRS every reference cell's PRS periodicity which increases redundant UE operation. It should be noted that based on the agreed CR R2-106920 (and even before due to expectedRSTD window) a reference prs occasion periodicity which is lower (higher Tprs value) than neighbor's prs occasion periodicity should not be allowed since there will be prs occasions of neighboring OTDOA cell(s) for which no expectedRSTD window can be located and in absence of the SFN knowledge of these cell(s) the prs occasion can not be determined.

· And Different values of Delta-prs (the same Iprs may/ may-not lead to different value of Delta-prs) would make it impossible to have the PRS transmission overlap as explained in R2-106920 within the suggested limit.

2) slotNumberOffset

As long as the reference cell and all neighbor cells' PRS transmissions are bound by the 0.5 ms limit (based on R2-106920) and their reception is bound by the window of size 2*expectedRSTD-Uncertainty and centred at expectedRSTD, there is no further reason to have the slotNumberOffset (as shown in the figure above). The UEs which try to find prs based no a received value of slotNumberOffset may end up not finding it.
[It is clear that in the above diagram, the prs occasion of an OTDOA cell (say A) is located in a window centred at ‘expectedRSTD’ and of length 2*expectedRSTD-Uncertainty.]


	
	

	Summary of change:
(
	It is clarified that prs-ConfigurationIndex shall only be present for one of the cell(s). Also, slotNumberOffset is indicated as redundant (dummified in this version of specification).

Impact Analysis:

Impacted functionality:

The changes in this CR are isolated to the OTDOA assistance data interpretation for intra-frequency neighbours, and does not impact any other features.
Inter-operability:

1. if the Network supports the change and the UE does not:

Since the UE does not receive any un-necessary information, no inter-operability is seen.
2. if the UE supports the change and the network does not:

UE implementation relying on all un-necessary prs-ConfigurationIndex will not be able to find the prs occasion (as the SFN is not known) and as a result the UE shall not be able to perform RSTD measurements and failure of OTDOA positioning will ensue. Also, this may lead into wastefull UE operation (Different values of Tprs would necessitate the UE to seach for neighbor PRS every reference cell's PRS periodicity ).
UE reliance on slotNumberOffset may lead to wrong behavior (as it does not know how to combine the expectedRSTD window and slotNumberOffset) which might mean that UE shall not be able to perform RSTD measurements and failure of OTDOA positioning will ensue.


	
	

	Consequences if 
(
not approved:
	Ambiguous implementation of the OTDOA assistance data interpretation in the UE which may lead to failure of OTDOA positioning.
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	Other comments:
(
	The CR has been written on top of R2-106920


6.5.1.2
OTDOA Assistance Data Elements

–
OTDOA-ReferenceCellInfo
The IE OTDOA-ReferenceCellInfo is used by the location server to provide reference cell information for OTDOA assistance data. The expected RSTDs in OTDOA-NeighbourCellInfoList are provided relative to the cell defined by this IE.
-- 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

	Conditional presence
	Explanation

	NotSameAsServ0
	The field is mandatory present if the EARFCN of the OTDOA reference cell for assistance data is not the same as the EARFCN of the target devices’s current serving cell.

	NotSameAsServ1
	The field is mandatory present if the antenna port configuration of the OTDOA reference cell for assistance data is not the same as the antenna port configuration of the target devices’s current serving cell.

	PRS
	The field is mandatory present if positioning reference signals are available in the reference cell [16]; otherwise it is not present. 


	OTDOA-ReferenceCellInfo field descriptions

	physCellId 

This field specifies the physical cell identity of the reference cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the reference cell, as defined in [12]. The server includes this field if it considers that it is needed to resolve ambiguity in the cell indicated by physCellId.

	earfcnRef

This field specifies the EARFCN of the reference cell for the OTDOA assistance data.

	antennaPortConfig

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used in the reference cell for OTDOA assistance data.

	cpLength

This field specifies the cyclic prefix length of the reference cell PRS.

	prsInfo

This field specifies the PRS configuration of the reference cell for OTDOA assistance data.


–
PRS-Info
The IE PRS-Info provides the information related to the configuration of PRS in a cell.
-- 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

	PRS-Info field descriptions

	prs-Bandwidth

This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

	prs-ConfigurationIndex

This field specifies the positioning reference signals configuration index IPRS as defined in [16].
In this version of the protocol this IE should be included for only one of the cells (reference cell or a neighbor cell). For rest of the cells the IE should be set to a “Reserved” value. The UE shall ignore the “Reserved” value(s).

	numDL-Frames

This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Enumerated values define 1, 2, 4, or 6 consecutive subframes.

	prs-MutingInfo

This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic PRS muting sequence with periodicity TREP where TREP, counted in the number of PRS positioning occasions [18], can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in the corresponding PRS positioning occasion. A PRS positioning occasion comprises of NPRS downlink positioning subframes as defined in [16]. The first bit of the PRS muting sequence corresponds to the first PRS positioning occasion that starts after the beginning of the reference cell SFN=0. The sequence is valid for all subframes after the UE has received the prs-MutingInfo. If this field is not present the UE may assume that the PRS muting is not in use for the cell. 


–
OTDOA-NeighbourCellInfoList
The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. The OTDOA-NeighbourCellInfoList is sorted in the decreasing order of priority for measurement to be performed by the target device, with the first cell in the list being the highest priority for measurement. The exact sorting of the list is left to server implementation. The target device should provide the available measurements in the same order as provided by the server.
-- 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


-- dummy is not used in this version of specification and should be ignored
dummy




INTEGER(0..31)

OPTIONAL,



prs-SubframeOffset




INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq


expectedRSTD





INTEGER (0..16383),


expectedRSTD-Uncertainty


INTEGER (0..1023),


...

}

maxFreqLayers
INTEGER ::= 3

-- ASN1STOP

	Conditional presence
	Explanation

	NotsameAsRef0
	The field is mandatory present if the EARFCN is not the same as for the reference cell; otherwise it is not present.

	NotsameAsRef1
	The field is mandatory present if the cyclic prefix length is not the same as for the reference cell; otherwise it is not present.

	NotsameAsRef2
	The field is mandatory present if the PRS configuration is not the same as for the reference cell; otherwise it is not present.

	NotsameAsRef3
	The field is mandatory present if the antenna port configuration is not the same as for the reference cell; otherwise it is not present.

	
	

	InterFreq
	The field is optionally present, need OP, if the EARFCN is not the same as for the reference cell; otherwise it is not present.


	OTDOA-NeighbourCellInfoList field descriptions

	physCellId

This field specifies the physical cell identity of the neighbour cell, as defined in [12].

	cellGlobalId

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in [12]. The server provides this field if it considers that it is needed to resolve any ambiguity in the cell identified by physCellId.

	earfcn

This field specifies the EARFCN of the neighbor cell.

	cpLength

This field specifies the cyclic prefix length of the neigbour cell PRS.

	prsInfo

This field specifies the PRS configuration of the neighbour cell. When the EARFCN of the neighbour cell is the same as for the reference cell, the UE may assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning occasion in the reference cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed half a subframe.

	antennaPortConfig

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

	dummy

This IE should not be included in this version of the protocol and if received the UE shall ignore it.

	prs-SubframeOffset

This field specifies the offset between the first PRS subframe in the reference cell on the reference carrier frequency layer and the first PRS subframe in the closest subsequent PRS burst of the other cell on the other carrier frequency layer. The value is given in number of full sub-frames.  If the EARFCN is not the same as for the reference cell and the field is not present, the receiver shall consider the PRS subframe offset for this cell to be 0.

	expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the reference cell in OTDOA-ReferenceCellInfo. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-8192). The resolution is 3(Ts, with Ts=1/(15000*2048) seconds.

	expectedRSTD-Uncertainty

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server’s a‑priori estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3(Ts, with Ts=1/(15000*2048) seconds.
The UE may assume that the beginning of the PRS positioning occasion of the neighbour cell is received within the search window of size [ expectedRSTD-Uncertainty(3(Ts,  expectedRSTD-Uncertainty(3(Ts] centered at 

TREF + 1 millisecond(N + (expectedRSTD8192) (3(Ts, where TREF is the reception time of the beginning of the PRS positioning occasion of the reference cell at the UE antenna connector, N = 0 when the EARCFN of the neighbour cell is equal to that of the reference cell, and N = prs-SubframeOffset otherwise.
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