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1. Introduction
WI on Positioning Support for LTE was approved in RAN#42 [1] and the work item description ([1]) establishes the following objectives:

· Support for a positioning protocol or protocols compatible with and enabling support for both the control plane LCS solution for EPS and OMA SUPL

· Support for UE assisted and UE based A-GNSS

· Support for a downlink terrestrial positioning method, analogous to E-OTD, OTDOA and AFLT, capable of operating in UE assisted and UE based modes (note that a single downlink method will be defined)

· Support for enhanced cell ID measurements coming from the UE and/or eNode B

During last three RAN1 meetings, several contributions have been discussed about the positioning schemes. And some of them [2] [3] [4] were focus on one of the objectives, i.e. Support for enhanced cell ID measurements coming from the UE and/or eNode B. Currently RAN1 is still evaluating the enhanced cell_ID+TA+AOA scheme. In this contribution, we would like to pre-analysis the potential impact of enhanced CELL ID with TA and AOA scheme to RAN2 specifications and hope this could be way forward for RAN2 future work if this scheme is agreed in RAN1.
2. Discussion
2.1. TA+AOA principles
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Fig. 1, AOA+TA
For the AOA+TA based UE positioning mechanism as depicted in the figure 1, TA of the UE to it’s anchor cell and the AOA of arriving signal from UE is required to estimate the position of the UE. How to estimate the position of the UE is given below.

· First, the TA of the UE to its anchor cell is obtained.
· Next, the distance, d1, between UE and eNB is calculated by multiplying TA/2 with speed of light. 
· Then, eNB measures the AoA of signal arriving from the UE, the position of UE can be calculated with AoA information combined with the geographical information of eNB, we call it AoA+TA UE positioning method.
The algorithm requires the following input:

AoA information, Time Advance of the UE (TA), the geographical location 
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 of eNB to which the UE is camped and the height of eNB antenna 
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The output of the algorithm is UE position:
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Considering the height of eNB antenna, the position of the UE is calculated as in (1).
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Without considering the height of eNB antenna, the position of the UE is calculated as in (2).
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In this method, the UE can obtain the TA through the uplink synchronization process and maintain TA value through TA commands sent by network. With the network adjustment during the normal transmissions, the TA can be more accurate. In LTE system with smart antenna deployed, the AOA measurement is accurate thus the AOA+TA method is even more efficient in UE positioning. 
2.2. Impact Analysis

In this section, the impact to the RAN2 specifications is analyzed. If the CELL ID+TA+AOA positioning method is adopted in LTE, some issues should be considered in RAN2 work group. As TA is maintained in UE and it is updated according the network command, to avoid some errors during transmission, we could think that the TA kept in UE is more accurate than that kept in eNB. So it is necessary for UE to report the TA value while using the CELL ID+TA+AOA positioning method. Then trigger UE to report measurement of TA should be supported.
3. Way Forward
This contribution introduces the positioning method of CELL ID+TA+AOA for information in RAN2 work group.
Companies are kindly requested to consider the specification impact to support the CELL ID+TA+AOA method. We would like to give the way forward for first step:

Way forward: RAN2 should consider the measurement trigger and TA report mechanism while RAN1 has the decision to use CELL ID+TA+AOA method.
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