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	Reason for change:
	1. If UE choses RSTD reference cell different from assistance data reference cell, then as per current definition of NeighbourMeasurementList, assistance data of reference cell shall not be reported because it was not configured as a neighbour cell. 
2. If a handover occurs during an LPP session, target device should be able to request LPP server for updated assistance Data. As per current specification, this is not always possible.

3. If an additional request for assistance data is sent post-handover during LPP session, LPP server may not always be able to determine that the request for assistance data has been sent due to handover only or for other reasons. Across hand-overs it is possible that much of the contents of OTDOA-ProvideAssistanceData can be reused, and very few changes except priority of cells may need to be newly communicated. Hence sending a compressed message may be sufficient. But this advantage cannot be exploited without server being clearly aware that this is handover scenario.


	
	

	Summary of change:
	1. It is clarified that if UE choses RSTD reference cell different from assistance data reference cell, then assistance data reference cell is to be considered as a neighbour cell.

Hence UE shall attempt to measure and report RSTD results for it as part of NeighbourMeasurementList in OTDOA-ProvideLocationInformation message.

· Add a NOTE in the OTDOA-SignalMeasurementInformation that If UE choses RSTD reference cell different from assistance data reference cell, then assistance data reference cell is considered as a neighbour cell.
2. UE is allowed to ignore the value of IE assistanceAvailability in 
  OTDOA-RequestLocationInformation message after a handover occurs during
  an LPP session. The exception shall be allowed only for one request after a  
  handover.

3. Target device can optionally include an IE IsHandover while requesting for 
  assistance data after a handover during LPP session.
Impact analysis
Impacted functionality:

Report RSTD for assistance data when handover occurs during an LPP session
Inter-operability:

1.  If the network is implemented according to the CR and the UE is not, after handover the network e.g. LPP server may expect RSTD report for original assistance data cell but never receive it and may assume it to be out of coverage.

Also, LPP server may misunderstood the RSTD for assistance data from UE because the priority of neighbour cells between the UE and the network are different. 

2.  If the UE is implemented according to the CR and the network is not, UE may send additional request for assistance data after handover even when IE assistanceAvailability in OTDOA-RequestLocationInformation message was set to FALSE. This can be unhandled scenario on network side. Also, if UE sends IE IsHandover in the OTDOA-RequestAssistanceData message, network will not be able to decode it.


	
	

	Consequences if not approved:
	1. UE will never report RSTD for assistance data of reference cell if it is not chosen as RSTD reference cell.
2. Post-handover, UE has no information about what is the priority assigned for measurement & reporting of the old reference cell, and of other cells in comparison to it. If IE assistanceAvailability in OTDOA-RequestLocationInformation message is set to FALSE, target device will not be able to request for updated assistance Data after a handover. Without assistance of network, UE itself has no way to correctly guess the priority of the old reference cell in its new geographical location and as per considerations of geometry/PRS synchronization etc., and is forced to choose a random priority. This may cause loss of accuracy in location estimation.

3. Without any indication, LPP server may not always be able to determine that the request for assistance data has been sent due to handover only or for other reasons. Because of this:
 a) Server response may not be in accordance with UE needs. (For e.g. server sends additional assistance data cells even though UE requirement was only for fresh information about measurement priorities of already known cells)
 b) Server needs to send entire assistance data again unnecessarily.
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	Other comments:
	


First change

6.5.1.3
OTDOA Assistance Data Request

–
OTDOA-RequestAssistanceData
The IE OTDOA-RequestAssistanceData is used by the target device to request assistance data from a location server. 

-- ASN1START

OTDOA-RequestAssistanceData ::= SEQUENCE {


physCellId

INTEGER (0..503),

IsHandover

ENUMERATED {true}
OPTIONAL,

...,


[[


  adType-r14
BIT STRING { prs (0), nprs (1) } (SIZE (1..8))

OPTIONAL


]]

}

-- ASN1STOP

	OTDOA-RequestAssistanceData field descriptions

	physCellId 

This field specifies the physical cell identity of the current primary cell of the target device.

	IsHandover

This flag, if present, indicates that the request for assistance data is made due to handover during LPP session.
This information allows the LPP server to distinguish between a request made for additional assistance data and a request made for updated data post handover, and respond accordingly.

	adType

This field specifies the assistance data requested. This is represented by a bit string, with a one-value at the bit position means the particular assistance data is requested; a zero-value means not requested.

Bit 0 indicates that PRS assistance data are requested, bit 1 indicates that NPRS assistance data are requested.


<omitted> 
Second change

6.5.1.5
OTDOA Location Information Elements

–
OTDOA-SignalMeasurementInformation

The IE OTDOA-SignalMeasurementInformation is used by the target device to provide RSTD measurements to the location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same as the assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP layer shall inform lower layers that inter-frequency RSTD measurements are stopped.
NOTE 1:
If there are more than 24 NeighbourMeasurementElement to be sent, the target device may send them in multiple ProvideLocationInformation messages, as described under sub-clause 5.3.

NOTE 2:
If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement for the quasi co-located antenna ports of NPRS/PRS.
NOTE 3:  If UE choses RSTD reference cell different from assistance data reference cell, then assistance data reference cell is considered as a neighbour cell.
-- ASN1START

OTDOA-SignalMeasurementInformation ::= SEQUENCE {


systemFrameNumber

BIT STRING (SIZE (10)),


physCellIdRef


INTEGER (0..503),


cellGlobalIdRef


ECGI




OPTIONAL,


earfcnRef



ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef0


referenceQuality

OTDOA-MeasQuality

OPTIONAL,


neighbourMeasurementList
NeighbourMeasurementList,


...,


[[ earfcnRef-v9a0

ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef1


]],


[[ tpIdRef-r14


INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0



prsIdRef-r14

INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1



additionalPathsRef-r14









AdditionalPathList-r14
OPTIONAL,



nprsIdRef-r14

INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2



carrierFreqOffsetNB-Ref-r14








CarrierFreqOffsetNB-r14
OPTIONAL,

-- Cond NB-IoT



hyperSFN-r14

BIT STRING (SIZE (10))
OPTIONAL

-- Cond H-SFN


]]

}

NeighbourMeasurementList ::= SEQUENCE (SIZE(1..24)) OF NeighbourMeasurementElement

NeighbourMeasurementElement ::= SEQUENCE {


physCellIdNeighbour

INTEGER (0..503),


cellGlobalIdNeighbour
ECGI




OPTIONAL,


earfcnNeighbour


ARFCN-ValueEUTRA

OPTIONAL,

-- Cond NotSameAsRef2


rstd




INTEGER (0..12711),


rstd-Quality


OTDOA-MeasQuality,


...,


[[ earfcnNeighbour-v9a0
ARFCN-ValueEUTRA-v9a0
OPTIONAL

-- Cond NotSameAsRef3


]],


[[ tpIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer0



prsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer1



delta-rstd-r14

INTEGER (0..5)


OPTIONAL,



additionalPathsNeighbour-r14









AdditionalPathList-r14
OPTIONAL,



nprsIdNeighbour-r14
INTEGER (0..4095)

OPTIONAL,

-- Cond ProvidedByServer2



carrierFreqOffsetNB-Neighbour-r14








CarrierFreqOffsetNB-r14
OPTIONAL

-- Cond NB-IoT


]]

}

AdditionalPathList-r14 ::= SEQUENCE (SIZE(1..maxPaths-r14)) OF AdditionalPath-r14

maxPaths-r14    INTEGER ::= 2

-- ASN1STOP

Third change

6.5.1.6
OTDOA Location Information Request

–
OTDOA-RequestLocationInformation
The IE OTDOA-RequestLocationInformation is used by the location server to request OTDOA location measurements from a target device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour cells) are conveyed in the OTDOA-ProvideAssistanceData IE in a separate Provide Assistance Data message.

-- ASN1START

OTDOA-RequestLocationInformation ::= SEQUENCE {


assistanceAvailability

BOOLEAN,


...,


[[



multipathRSTD-r14

ENUMERATED { requested }
OPTIONAL,

-- Need ON



maxNoOfRSTDmeas-r14

INTEGER (1..32)



OPTIONAL        -- Need ON

]]
}

-- ASN1STOP

	OTDOA-RequestLocationInformation field descriptions

	assistanceAvailability

This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE means allowed and FALSE means not allowed. This field can be ignored for one request after a handover occurs during LPP session.

	multipathRSTD
This field, if present, indicates that the target device is requested to report additional detected path timing information per RSTD reference and neighbour cell.

	maxNoOfRSTDmeas

This field, if present, indicates the maximum number of NeighbourMeasurementElement fields (i.e., RSTD measurements) the target device can provide in OTDOA-SignalMeasurementInformation.


End of change

