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	Reason for change:
	For OTDOA in NB-IoT, if the assistance data reference cell or neighbour cell is inter-frequency TDD cell, the UE cannot know the DL/UL subframe configuration of the assistance data reference cell and neighbour cells. In this case the UE may perform inter-frequency RSTD measurement for these TDD cells incorrectly.


	
	

	Summary of change:
	Introduce tdd-config-r15 to the IE OTDOA-ReferenceCellInfoNB and the IE OTDOA-NeighbourCellInfoListNB.

The IE TDD-Config in this CR has been introduced in the agreed CR R2-1817896 (36.331 CR 0213):
TDD-Config-v1520 ::= SEQUENCE {


subframeAssignment-v1520


ENUMERATED { sa0, sa1, sa2, sa3, sa4, sa5, sa6 },


...

}
Impact Analysis

Impacted functionality:

TDD OTDOA in NB-IoT.

Inter-operability:
If the network is implemented according to the CR and the UE is not, the UE may perform RSTD measurement for inter-frequency cells incorrectly. 

If the UE is implemented according to the CR and the network is not, the UE may perform RSTD measurement for inter-frequency cells incorrectly.



	
	

	Consequences if not approved:
	For OTDOA in NB-IoT, the UE may perform RSTD measurement for inter-frequency TDD cells incorrectly.
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	First change


–
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-Type1


...,


[[


nprsInfo-Type2-v1470


PRS-Info-NB-r14



OPTIONAL
-- Cond NPRS-Type2


]],


[[
tdd-config-r15



TDD-Config-v1520


OPTIONAL

-- Need ON

]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	NoPRS-AD1
	This field is mandatory present if the OTDOA-ReferenceCellInfo IE is not included in OTDOA‑ProvideAssistanceData, or if the OTDOA-ReferenceCellInfo IE is included in OTDOA‑ProvideAssistanceData and the narrowband physical layer cell identity is not the same as the physical cell identity provided in OTDOA-ReferenceCellInfo IE. Otherwise it is not present.

	NoPRS-AD2
	This field is optionally present, need ON, if the OTDOA-ReferenceCellInfo IE is not included in OTDOA‑ProvideAssistanceData, or if the OTDOA-ReferenceCellInfo IE is included in OTDOA‑ProvideAssistanceData and the global cell identity is not the same as provided in OTDOA-ReferenceCellInfo IE. 

	NotSameAsServ1
	This field is mandatory present if the carrier frequency of the NB-IoT assistance data reference cell is not the same as the carrier frequency of the target devices' current serving NB-IoT cell. Otherwise it is not present.

	Inband
	This field is mandatory present, if the NPRS is configured within the LTE spectrum allocation (inband deployment). Otherwise it is not present.

	NoPRS-AD3
	This field is mandatory present if the OTDOA-ReferenceCellInfo IE is not included in OTDOA‑ProvideAssistanceData and if the NB-IoT assistance data reference cell is deployed within the LTE spectrum allocation (inband deployment). Otherwise it is not present.

	NotSameAsServ2
	This field is mandatory present, if NPRS configuration Part B only is configured on the NB-IoT assistance data reference cell, and if the repetition number of SIB1-NB of the NB‑IoT assistance data reference cell is not the same as the repetition number of SIB1‑NB of the target devices' current serving NB-IoT cell. Otherwise it is not present. 

	NPRS-Type1
	The field is mandatory present if Type 1 narrowband positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present.

	NPRS-Type2
	The field is mandatory present if Type 2 narrowband positioning reference signals are available in the assistance data reference cell [16]; otherwise it is not present.


	OTDOA-ReferenceCellInfoNB field descriptions

	physCellIdNB

This field specifies the narrowband physical layer cell identity of the NB-IoT assistance data reference cell, as defined in [12]. If this field is absent and if the OTDOA-ReferenceCellInfo IE is included in OTDOA‑ProvideAssistanceData the narrowband physical layer cell identity is the same as the physCellId provided in OTDOA‑ReferenceCellInfo IE. 

	cellGlobalIdNB

This field specifies the global cell identity of the NB-IoT assistance data reference cell, as defined in [12]. If this field is absent and if the OTDOA-ReferenceCellInfo IE with cellGlobalId is included in OTDOA‑ProvideAssistanceData, the global cell identity is the same as provided in OTDOA‑ReferenceCellInfo IE.

	carrierFreqRef
This field specifies the carrier frequency of the NB-IoT assistance data reference cell.

	earfcn

This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

	eutra-NumCRS-Ports

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are used in the NB-IoT assistance data reference cell. If this field is absent and if the OTDOA-ReferenceCellInfo IE is included in OTDOA‑ProvideAssistanceData, the number of CRS antenna ports is the same as provided in OTDOA‑ReferenceCellInfo IE.

	otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the NB-IoT assistance data reference cell. Enumerated values r4 correspond to 4 repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on the NB-IoT assistance data reference cell (i.e., anchor carrier), nprs-NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE can assume that no NPRS are transmitted in these subframes [16].

	nprsInfo

This field specifies the Type 1 NPRS [16] configuration of the NB-IoT assistance data reference cell.

When the target device receives this field with operationModeInfoNPRS set to value 'standalone', the target device shall assume no NPRS are transmitted on that NB-IoT carrier.

	nprsInfo-Type2

This field specifies the Type 2 NPRS [16] configuration of the NB-IoT assistance data reference cell.

	tdd-config

Indicates the TDD specific physical channel configuration of the NB-IoT assistance data reference cell operating in TDD mode. This field should  be present if the DL/UL subframe configuration of the NB-IoT assistance data reference cell is not the same as the DL/UL subframe configuration of the current serving NB-IoT cell of the target device, or if the current serving NB-IoT cell of the target device operates in FDD mode.


	Next change


–
OTDOA-NeighbourCellInfoListNB
The IE OTDOA-NeighbourCellInfoListNB is used by the location server to provide NB-IoT neighbour cell information for OTDOA assistance data.
-- ASN1START

OTDOA-NeighbourCellInfoListNB-r14 ::= SEQUENCE (SIZE (1..maxCells-r14)) OF















OTDOA-NeighbourCellInfoNB-r14

OTDOA-NeighbourCellInfoNB-r14 ::= SEQUENCE {

physCellIdNB-r14



INTEGER (0..503)

OPTIONAL,

-- Cond NoPRS-AD1


cellGlobalIdNB-r14



ECGI




OPTIONAL,

-- Cond NoPRS-AD2


carrierFreq-r14




CarrierFreq-NB-r14

OPTIONAL,

-- Cond NotSameAsRef1


earfcn-r14





ARFCN-ValueEUTRA-r14
OPTIONAL,

-- Cond Inband


eutra-NumCRS-Ports-r14


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
















OPTIONAL, 

-- Cond NotsameAsRef2


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

















OPTIONAL,

-- Cond
NotSameAsRef3


nprsInfo-r14




PRS-Info-NB-r14


OPTIONAL,

-- Cond NotsameAsRef4


nprs-slotNumberOffset-r14

INTEGER (0..19)


OPTIONAL,

-- Cond NotsameAsRef5


nprs-SFN-Offset-r14



INTEGER (0..63)


OPTIONAL,

-- Cond NotsameAsRef6


nprs-SubframeOffset-r14


INTEGER (0..1279)

OPTIONAL,

-- Need OP


expectedRSTD-r14



INTEGER (0..16383)

OPTIONAL,

-- Cond NoPRS-AD3


expectedRSTD-Uncertainty-r14
INTEGER (0..1023)

OPTIONAL,

-- Cond NoPRS-AD3


prsNeighbourCellIndex-r14

INTEGER (1..72)


OPTIONAL,

-- Cond PRS-AD


...,


[[


nprsInfo-Type2-v1470


PRS-Info-NB-r14


OPTIONAL

-- Cond NotSameAsRef4


]],


[[
tdd-config-r15



TDD-Config-v1520


OPTIONAL

-- Need ON

]]
}

maxCells-r14
INTEGER ::= 72

-- ASN1STOP

	Conditional presence
	Explanation

	NoPRS-AD1
	This field is mandatory present if the OTDOA-NeighbourCellInfoList IE is not included in OTDOA‑ProvideAssistanceData, or if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData and the narrowband physical layer cell identity of this cell is not the same as the physical cell identity of the corresponding cell (as indicated by prsNeighbourCellIndex) in OTDOA‑NeighbourCellInfoList IE.  

	NoPRS-AD2
	This field is optionally present, need ON, if the OTDOA-NeighbourCellInfoList IE is not included in OTDOA‑ProvideAssistanceData, or if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData and the global cell identity of this cell is not the same as for the corresponding cell (as indicated by prsNeighbourCellIndex) in OTDOA‑NeighbourCellInfoList IE. 

	Inband
	This field is mandatory present, if the NPRS is configured within the LTE spectrum allocation (inband deployment). Otherwise it is not present.

	NotSameAsRef1
	The field is mandatory present if the carrier frequency is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	NotSameAsRef2
	The field is mandatory present if this cell is deployed within the LTE spectrum allocation (inband deployment) and if the number of E-UTRA CRS antenna ports is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	NotSameAsRef3
	This field is mandatory present if NPRS configuration Part B only is configured on this neighbour cell, and if the repetition number of SIB1-NB of this neighbor cell is not the same as the repetition number of SIB1‑NB of the NB-IoT assistance data reference cell. Otherwise it is not present.

	NotSameAsRef4
	The field is mandatory present, if the NPRS configuration is not the same as for the NB‑IoT assistance data reference cell; otherwise it is not present.

	NotSameAsRef5
	The field is mandatory present if the slot timing is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	NotSameAsRef6
	The field is mandatory present if the frame timing is not the same as for the NB-IoT assistance data reference cell; otherwise it is not present.

	NoPRS-AD3
	This field is mandatory present if the OTDOA-NeighbourCellInfoList IE is not included in OTDOA‑ProvideAssistanceData, or if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData and prsNeighbourCellIndex is absent for this cell. 

	PRS-AD
	This field is optionally present, need OP, if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData; otherwise it is not present.


	OTDOA-NeighbourCellInfoListNB field descriptions

	physCellIdNB

This field specifies the narrowband physical cell identity of the NB-IoT neighbour cell, as defined in [12]. If this field is absent and if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData the narrowband physical layer cell identity is the same as the physCellId provided for the corresponding cell (as indicated by prsNeighbourCellIndex) in OTDOA‑NeighbourCellInfoList IE.

	cellGlobalIdNB

This field specifies the global cell ID of the NB-IoT neighbour cell, as defined in [12]. If this field is absent and if the OTDOA‑NeighbourCellInfoList IE with cellGlobalId is included in OTDOA‑ProvideAssistanceData, the global cell identity of the NB-IoT neighbour cell is the same as provided for the corresponding cell (as indicated by prsNeighbourCellIndex) in OTDOA‑NeighbourCellInfoList IE.

	carrierFreq

This field specifies the carrier frequency of the NB-IoT neighbour cell.

	earfcn

This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

	eutra-NumCRS-Ports

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

	otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the neighbour cell. Enumerated values r4 correspond to 4 repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on this NB-IoT neighbour cell (i.e., anchor carrier), nprs-NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE can assume that no NPRS are transmitted in these subframes [16].

	nprsInfo

This field specifies the Type 1 NPRS [16] configuration of the NB-IoT neighbour cell.

When the carrier frequency of the NB-IoT neighbour cell is the same as for the NB-IoT assistance data reference cell, the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the NB-IoT assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may be assumed to not exceed half a subframe.

When the carrier frequency of the neighbour cell is the same as for the NB-IoT assistance data reference cell, and NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (TNPRS) as the assistance data reference cell for each NPRS carrier frequency.

When the target device receives this field with operationModeInfoNPRS set to value 'standalone', the target device shall assume no NPRS are transmitted on that NB-IoT carrier.

	nprs-slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the NB-IoT assistance data reference cell. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the NB-IoT assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent, the slot timing is the same as for the NB-IoT assistance data reference cell.

	nprs-SFN-Offset

This field specifies the SFN offset (modulo 64) at the transmitter between this cell and the NB-IoT assistance data reference cell. The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the NB‑IoT assistance data reference cell to the beginning of the closest subsequent radio frame #0 of this cell.

The UE may use this field together with the nprs-slotNumberOffset and otdoa-SIB1-NB-repetitions to determine the SIB1-NB subframes of this neighbour cell.

	nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the NB-IoT assistance data reference cell (NOTE 1) and the first NPRS subframe in the closest subsequent NPRS positioning occasion of the NPRS carrier with the longest NPRS periodicity of this cell (NOTE 2). The value is given in number of full sub-frames.  If this field is not present, the receiver shall consider the NPRS subframe offset to be 0.

	expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the NB-IoT assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as transmit time difference of NPRS 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.

If this field is absent and if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData, the expected RSTD is the same as provided in OTDOA-NeighbourCellInfoList IE for the corresponding cell (as indicated by prsNeighbourCellIndex).

	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.

If this field is absent and if the OTDOA-NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData, the expected RSTD uncertainty is the same as provided in OTDOA-NeighbourCellInfoList IE for the corresponding cell (as indicated by prsNeighbourCellIndex).
The target device may assume that the beginning of the NPRS positioning occasion of the NPRS carrier with the longest NPRS periodicity of the neighbour cell (NOTE 2) 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 NPRS positioning occasion of the NB-IoT assistance data reference cell (NOTE 1) at the target device antenna connector, and N = nprs‑SubframeOffset. 

	prsNeighbourCellIndex

This field contains an index of the entry in IE OTDOA-NeighbourCellInfoList. Value 1 corresponds to the first cell in OTDOA-NeighbourCellInfoList, value 2 to the second, and so on. If this field is absent, and if the OTDOA‑NeighbourCellInfoList IE is included in OTDOA‑ProvideAssistanceData, it means there is no corresponding cell in OTDOA-NeighbourCellInfoList IE for this cell.

The target device may assume the antenna ports of the PRS of the cell indicated by prsNeighbourCellIndex and the NPRS of this cell are quasi co-located, as defined in [16].

	nprsInfo-Type2

This field specifies the Type 2 NPRS [16] configuration of the NB-IoT neighbour cell.

	tdd-config

Indicates the TDD specific physical channel configuration of the NB-IoT assistance data neighbour cell operating in TDD mode. This field should be present if the DL/UL subframe configuration of the NB-IoT assistance data neighbour cell is not the same as for the NB-IoT assistance data reference cell, or if the current serving NB-IoT cell of the target device operates in FDD mode. 


NOTE 1:
If the NB-IoT assistance data reference cell (i.e., anchor carrier) has no NPRS configured, the first NPRS carrier in PRS-Info-NB is referenced.

NOTE 2:
"Cell" in this context may not necessarily be the anchor carrier. If this "cell" has more than one NPRS carrier with equal longest periodicity, the first such NPRS carrier in PRS-Info-NB is referenced. The length of a NPRS positioning occasion for Part A in this context is the length of the nprsBitmap bit string.

	End of change


