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1 Introduction

In the LS (R1-091665) RAN1 indicates that to support OTDOA the network needs to provide the following assistance data to the UE:

· Physical Cell IDs of the candidate cells

· The candidate cell set may be different from the neighbour cells considered for handover

· Transmission timing of the candidate cells relative to the serving cell transmission timing 

This information is also required by the E-SMLC for the UE assisted positioning. Both PCIs and the relative transmission timing of candidate cells need to be first collected by the serving eNB from the candidate cells and then forwarded to the UE.    
This document discusses the implication of the need for the assistance data on the positioning protocol architecture.  
2 Discussion
As indicated in the introduction, the serving eNB needs to provide the UE with both PCIs and the relative transmission timing of candidate cells to the serving cell. The UE also forwards this information to E-SMLC for the UE assisted positioning. However only the PCIs and the relative transmission timing of candicate cells are not sufficient for the E-SMLC to be able to calculate the UE’s position. The eNB needs to translate the PCIs into E-CGI and the relative transmission timing info into the propagation delay. Considering the SAE/LTE architecture only the eNB is able to provide the correct mapping of PCIs to E-CGIs and the translation of the timing info into the propagation delay (differences). Therefore the eNB should be involved in the UE to E-SMLC communications like shown in the figure below.  
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The possible protocol layering for the signalling above is shown below. The location request/response has to be visible to the eNB so that the eNB provides the necessary assistance data to the UE in the location request and adds the mapped information when forwarding the location response to the E-SMLC. 
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This protocol architecture can be aligned with the user plane positioning solution using the SUPL between the UE and the SLP. If the OTDOA is supported, the network may also provide the UE with the necessary assistance data. So the UE can send a request to the eNB for the required assistance data when the UE receives the location request from the SLP. For the UE assisted positioning the eNB will send the refined assistance data (by mapping PCIs to E-CGIs and translating the relative timing info into the UE-eNBs propagation delay (differences)) to the UE. And then the UE forwards the received information to the SLP. The same principle could also be applied in case of other network based positioning methods, e.g. Angle of Arrival. 
Therefore in order to support the OTDOA, and other network based positioning methods, the eNB needs to be involved in the positioning procedures. For the control plane architecture, it means the location request/response between the UE and the E-SMLC is visible to the eNB. From the protocol architecture point of view, the LPP between the UE and the E-SMLC will consist of two parts: LPP1 between UE and eNB and LPP2 between eNB and E-SMLC. The LPP1 will be used by the eNB to forward the location request/response to/from the UE and provides the assistance data to the UE. The eNB may forward the mapped information in LPP2 to the E-SMLC for the UE assisted positioning. The LPP2 can be defined on top of the current S1-AP so the positioning related information is transported in a container within the current S1-AP. The details of LPP2 can be decided later.
For A-GNSS, the same architecture can be applied. The assistance data such as the GPS reference info are either collected by the E-SMLC from the reference network or provided by the eNBs. If the eNB involvement is needed, the location procedures between the UE and the E-SMLC should be also visible to the eNB.  
Proposal: we propose that the eNB be involved in the positioning procedures between the UE and the E-SMLC and the LPP consists of two parts: LPP1 between the UE and the eNB and LPP2 between the eNB and the E-SMLC.  

3 Conclusion

This document has looked at the positioning protocol architecture for both network based positioning method (e.g. OTDOA) and the A-GNSS positioning method and it is proposed that the eNB be involved in the positioning procedures between the UE and the E-SMLC and the LPP consists of two parts: LPP1 between the UE and the eNB and LPP2 between the eNB and the E-SMLC.  
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