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1
Introduction
Various messages and information elements in LPP (3GPP TS 36.355) allow providing indication of a UE “serving cell” to the server (E-SMLC or SUPL SLP). This information is usually used by the server to provide proper assistance data to the UE. Since the “serving cell” terminology is not meaningful for a Carrier Aggregation (CA) capable UE, the Release 10 version of LPP allows providing indication of a UE primary cell (PCell) to the server. 
For OTDOA location, RAN4 defined RSTD measurement requirements also for E-UTRA carrier aggregation.  For a UE configured with one or more downlink secondary cells (SCells) and RSTD measurements, which are obtained when the reference cell and neighbouring cell do not belong to the same carrier, the inter-frequency RSTD requirements apply. However, compared to inter-frequency measurements in a non-CA configuration, measurement gaps are not needed with carrier aggregation. 
If the server is aware of the configured primary and secondary downlink cells of the target, the server could select proper OTDOA assistance data for inter-frequency RSTD measurements such that no measurement gaps at the UE are required. This makes inter-frequency RSTD measurements easier for both, UE and E-UTRAN. 
This contribution proposes to add support for indication of multiple serving cells of a target in LPP messages.

2 
Providing Serving Cell Information to the Server
2.1
Background

In the case of LPP operating over the LTE control-plane architecture, the target serving cell information is provided via the SLs interface using the Request Location message of the LCS-AP protocol between the MME and the E-SMLC, as defined in 3GPP TS 29.171.  In case of SUPL, the serving cell information is provided end-to-end between the SET and the SLP as part of the SUPL ULP messaging.
The E-SMLC may use the provided serving Cell-ID to select proper assistance data, e.g., select a proper reference cell for OTDOA assistance data.  The target device may request OTDOA assistance data if the provided assistance data are not useful for the target device; e.g., in case the serving cell has changed due to handover events.  The OTDOA Request Assistance Data message defined in subclause 6.5.1.3 of LPP TS 36.355 includes the physical cell identity of the current primary cell of the target device. Therefore, the server cannot be aware whether the target is configured with one or more downlink secondary cells.
2.2
Support for multiple serving cells

In order to provide indication of the UE multiple serving cells for OTDOA inter-frequency measurements to the server, the messages which include the serving cell ID need to be updated to include multiple serving cells. This would impact:

a) Sl-AP; LCS-AP Location Request message (29.171);
b) S1-AP; Location Reporting Messages (36.413); and probably
c) LPPa; E-CID Measurement Result.
Therefore, there would be impacts to MME and eNodeB. However, since an end-to-end solution via LPP is anyhow desired (e.g., for SUPL support), it is proposed to skip the update of the interface specification (a)-(c) above, and add support for multiple serving cells to LPP only.
Proposal 1:
 Add support for UE multiple serving cells to LPP only.

2.2.1
OTDOA support in case of multiple serving cells via LPP
One possible message sequence for OTDOA support is shown in the Figure below. The server may provide OTDOA assistance data followed by a location request for OTDOA measurements. The target device may determine that new OTDOA assistance data are needed and sends a LPP Request Assistance Data message to the server (step 3 below), including the current primary cell of the target device. 
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2. LPP Request Location Information

[commonIEsRequestLocationInformation {responseTime};

otdoa-RequestLocationInformation{assistanceAvailabiliy=TRUE}]

3. LPP Request Assistance Data

[commonIEsRequestAssistanceData {primaryCellID};

otdoaRequestAssistanceData{physCellID}]

4. LPP Provide Assistance Data

[otdoa-ProvideAssistanceData{

otdoa-ReferenceCellInfo;

otdoa-NeighbourCellInfo}]

5. LPP Provide Location Information

[otdoa-ProvideLocationInformation {

otdoaSignalMeasurementInformation }]

1. LPP Provide Assistance Data

[otdoa-ProvideAssistanceData{

otdoa-ReferenceCellInfo;

otdoa-NeighbourCellInfo}]


If the LPP message at step 3 would indicate not only the UE primary cell ID, but also possible secondary cell IDs, the server could provide sensible OTDOA inter-frequency assistance data at step 4 taking the secondary cell IDs into account. In that way, there would be no need for the UE to request measurement gaps in order to perform the inter-frequency RSTD measurements, making the measurement easier for both, UE and E-UTRAN. Therefore it is proposed:
Proposal 2: 
Add support for indication of possible SCells in CommonIEsRequestAssistanceData and OTDOA-RequestAssistanceData IEs. 
3
Summary

This contribution proposes to add support for indication of multiple serving cells of a target in LPP messages, in order to allow a server to provide sensible OTDOA assistance data for inter-frequency measurements without the need for measurement gaps.
Proposal 1:
Add support for UE multiple serving cells to LPP only.

Proposal 2: 
Add support for indication of possible SCells in CommonIEsRequestAssistanceData and OTDOA‑RequestAssistanceData IEs.

A CR for LPP Release 11 is proposed in [1].
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2. LPP Request Location Information [commonIEsRequestLocationInformation{responseTime}; otdoa-RequestLocationInformation{assistanceAvailabiliy=TRUE}]


3. LPP Request Assistance Data [commonIEsRequestAssistanceData{primaryCellID};
otdoaRequestAssistanceData{physCellID}]


4. LPP Provide Assistance Data
[otdoa-ProvideAssistanceData{ otdoa-ReferenceCellInfo;
otdoa-NeighbourCellInfo}]


5. LPP Provide Location Information
[otdoa-ProvideLocationInformation{
otdoaSignalMeasurementInformation}]


1. LPP Provide Assistance Data
[otdoa-ProvideAssistanceData{ otdoa-ReferenceCellInfo;
otdoa-NeighbourCellInfo}]



