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1
Introduction
In this paper we discuss the LTE positioning protocol architecture and propose some high level LTE Positioning Protocol message flows based on this protocol architecture.
2
Discussion
2.1
LPP protocol architecture
In RAN2#65bis it was decided to have email discussion to reach agreement on an outline for a stage 2 specification TS 36.305 and to progress the contents of this specification as much as possible before RAN2#66. The summary of the email discussion can be found in [1]. The first draft of the TS 36.305 can be found in [2][3][4][5]. This document captures the LPP protocol architecture “working assumption” agreed in RAN2#65bis and provides procedures and flows based on this protocol architecture. This  working assumption of the LPP protocol architecture involves a LPP (LPP1 from RAN2#65bis terminology) terminated between the UE and the E-SMLC and LPPa (LPP2 from RAN2#65bis terminology) terminated between eNB and E-SMLC though the LPP2 was left to be revisited later after work on stage 2 progressed to a satisfactory level.

During the email discussions comments were raised questioning the LPP1 and LPP2 protocol terminations and its ability to cater to the different UE positioning methods. It was mentioned that based on the RAN1 LS to RAN2 [6], there is a need for the eNB to provide OTDOA positioning assistance data to the UE and that eNB has to be involved in the UE positioning using the OTDOA positioning method. This seem to be based on the assumption that only eNB has access to information like the neighbour cell PCI, relative transmit timing difference (RTD) etc and that the eNB also have to be involved in mapping the neighbour PCI to E-CGI and translating the RTD to propagation delay. It is to be noted that the RAN1 LS is only indicating that the UE can benefit from network assistance for OTDOA positioning but does not state that eNB has to provide these to the UE.
We think it is still possible to use the LPP1 protocol terminations between UE and E-SMLC. The E-SMLC anyway needs to have the information like PCI, E-CGI, and RTD etc if it were to calculate the UE location based on the UE positioning measurements (i.e. UE assisted positioning). So we think it should be the E-SMLC function to get this information and the E-SMLC should provide the assistance data to UE transparent to the eNB. If needed, the E-SMLC can obtain information from eNB using the LPP2 protocol.
Proposal 1: We propose that LPP protocol architecture shown in TS 36.305 be retained with its ends points in the UE and E-SMLC

Proposal 2: E-SMLC shall be responsible to obtain the relevant information for providing assistance data to UE for the different UE positioning methods
2.2
LPP message flows
In this section, based on the proposed LPP protocol architecture we provide some high level call flows for the different positioning procedures. The objective of these call flows is to have a consistent approach to signalling between A-GNSS and non A-GNSS UE positioning methods and to follow a modular approach proposed in [7] for the addition of new messages by having position method specific messages but adhering to a common template for message flows for a given procedure.
Proposal 3: Adopt a modular approach in defining LPP messages which have position method specific messages where needed and which can be independently added or modified in the specification.
2.2.1
Assistance data delivery
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Figure 1: Generic assistance data delivery, successful
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Figure 2: Generic assistance data delivery, failure with capability indication
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Figure 3: Generic assistance data delivery, failure

The purpose of this procedure is to deliver the positioning assistance data requested by the UE. The message flow is common to all positioning methods where assistance data is delivered to UE. PosMethod prefix depends on the positioning method and can be e.g. GNSS, OTDOA. In case of hybrid positioning, multiple requests (one for each method) can be sent.
2.2.2
Positioning capability transfer
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Figure 4: Positioning capability transfer

The purpose of this procedure is to enable E-SMLC to obtain the positioning capability information from the UE.
2.2.3
Positioning measurement
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Figure 5: Positioning measurement, successful
Positioning measurement procedure may be preceded by positioning capability transfer procedure (2.2) if needed and MeasRequest may be followed by Assistance data delivery procedure (2.1) in case UE needs assistance to be able to perform the required positioning function.
2.2.4
Emergency positioning measurement
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Figure 6: Emergency positioning measurement, successful
The purpose of this procedure is to enable E-SMLC to obtain the emergency positioning measurement from the UE.
2.2.5
UE originated location request
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Figure 7: UE originated location request, successful
In this procedure the UE can initiate the location request and send a PositionRequest for a specific positioning method. If UE measurements are needed for the positioning method, the E-SMLC obtains the UE measurements using MeasRequest as in 2.3, calculates the UE position and provides the PositionResponse to the UE.
2.2.6
Periodic positioning measurement
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Figure 8: Periodic positioning measurement, successful
Periodic positioning is initiated by PeriodicMeasRequest which defines the amount and frequency of the reports. The reporting can be terminated at any time by either UE or E-SMLC by sending a PeriodicMeasEnd message.
3
Conclusion
In this paper we discussed the LPP protocol architecture and proposed some high level LTE Positioning Protocol message flows for consideration. If agreed, the stage 2 TS 36.305 need to be updated capturing the proposals made in this paper.
Proposal 1: We propose that LPP protocol architecture shown in TS 36.305 be retained with its ends points in the UE and E-SMLC.

Proposal 2: E-SMLC shall be responsible to obtain the relevant information for providing assistance data to UE for the different UE positioning methods.

Proposal 3: Adopt a modular approach in defining LPP messages which have position method specific messages where needed and which can be independently added or modified in the specification.
References


[1] R2-092921, Summary of email discussion [65b-19]: TS 36.305 LCS Skeleton, Qualcomm
[2] R2-092922, Proposed skeleton for TS 36.305, Qualcomm
[3] R2-092923, TS 36.305: General content and frontmatter, Qualcomm
[4] R2-092924, TS 36.305: GNSS aspects, Qualcomm
[5] R2-092925, TS 36.305: LPP aspects, Qualcomm
[6] R2-092725, LS on Assistance data for OTDOA positioning, RAN WG1
[7] R2-092041, Anticipated impact on RAN2/3 specifications of LTE positioning work item, Qualcomm
_1301407290.doc


UE







E-SMLC











































PosMethod-AssistanceDataRequest



























PositioningCapabilityInformation












_1301477415.doc


UE







E-SMLC











PosMethod-MeasResponse















Positioning capability transfer



















PosMethod-MeasRequest



































Assistance data delivery












_1302100057.doc


UE







E-SMLC







PosMethod-PeriodicMeasEnd















PosMethod-PeriodicMeasResponse















Positioning capability transfer



















PosMethod-PeriodicMeasRequest











PosMethod-PeriodicMeasResponse































Assistance data delivery












_1302330360.doc


UE







E-SMLC











PosMethod-PositionResponse















Positioning measurement



















PosMethod-PositionRequest












































_1301477527.doc


UE







E-SMLC











PosMethod-MeasResponse































PosMethod-EmergencyMeasRequest



































PosMethod-AssistanceData
















_1301407369.doc


UE







E-SMLC











































PositioningCapabilityEnquiry



























PositioningCapabilityInformation












_1301406687.doc


UE







E-SMLC











































PosMethod-AssistanceDataRequest



























AssistanceDataReject












