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1. Introduction
With the introduction of Multi-TA mechanism, eNB can obtain more than one TA value of one UE. Since TA+AOA is one E-CID method for UE positioning, obtaining more than one TA value of one UE would provide the opportunity to acquire more accurate UE location information. This contribution gives our consideration on the enhancement of TA+AOA positioning based on the Multi-TA mechanism.
2. Discussion
2.1. Background
TA+AoA positioning is one of Enhanced Cell-ID positioning methods. It calculates UE location based on the position of serving cell, the Angle of Arrival, and the distance between UE and serving cell which is obtained by Timing Advance. 

In LTE LCS, there are two ways to obtain TA (TADV):

1) TA Type1: UE reports the UE Rx-Tx time difference of PCell via RRC signaling. eNB calculates the TA according to the UE Rx-Tx time difference and the eNB Rx-Tx time difference measured by itself. 

TADV = (eNB Rx-Tx time difference) + (UE Rx-Tx time difference)
2) TA Type2: eNB obtains the Timing Advance via non-contention based random access procedure.
TADV = eNB Rx-Tx time difference 
In R11 CA, multi-TA mechanism is introduced. The primary TA group includes PCell. And other TA groups are referred to as secondary TA group. For serving cells in one TA group, the same timing reference cell and the same Timing Advance value are used.
2.2. Enhancement of TA Acquisition
With the introduction of multi-TA mechanism, it is feasible for network to obtain the TA value of SCells:

· For TA Type 1, since the multiple UL timings are maintained between network and UE, UE and eNB can obtain multiple Rx-Tx time differences on SCells; 
· For TA Type 2, since non-contention based RA procedure is supported on SCell, network can obtain the TA value on SCell via the non-contention based RA procedure. 
Observation 1: It is feasible to obtain TA Type1 and TA Type 2 on SCell if UE is configured in multi-TA mode.
With TA value of SCell acquisition, there would be some benefits for network positioning:
1) The way of TA acquisition will be more flexible. TA value of either PCell or SCell can help network to calculate UE’s locations, which would bring more flexibility to eNB implementation and can reduce the RACH load for positioning on PCell.
2) The TA measurement accuracy is mainly affected by the measurement bandwidth and the channel quantity [1].  If the TA value can be obtained on different serving cells, considering the accuracy, eNB can select the serving cell with better channel quality and/or larger bandwidth to obtain more accurate TA value. 
3) In the non co-located CA scenarios, the access point position and AoA of aggregated cells are also different for different serving cells. Diverse location information could help network obtain more accurate UE location. 
Based on the analysis on feasibility and the potential benefits, we propose:
Proposal 1: It is proposed to support obtaining location information of E-CID on SCell.
According to proposal 1, in order to obtain TA on SCell, the impacts on current spec are:
· To obtain TA Type1, UE needs to report the corresponding UE Rx-Tx time difference measurement via RRC signaling. If UE works in multi-TA mode, it will maintain multiple Rx-Tx time differences itself. There is no additional measurement to be introduced in physical layer. However, it is only supported to report the PCell UE Rx-Tx time difference measurement in current specification, the measurement report for SCell should be introduced in RRC specification.
· To obtain TA Type2, it can be obtained by triggering non-contention based random access procedure on SCell. According to the description in TS 36.300 [1], random access procedure for positioning purpose is not restricted to PCell. Therefore, there is no need to clarify anything in current specification. 
Proposal 2: It is proposed to introduce the UE Rx-Tx time difference measurement of SCell.
If UE Rx-Tx time difference of SCell reporting is supported, there are some more issues to be further discussed, e.g. whether the UE has the capability to report the measurement result of SCell and whether the UE could report corresponding SCell measurement results etc. From our understanding, if the UE is Rel-11 CA capable UE and it supports reporting UE Rx-Tx time difference via RRC signalling, it shall also support to report the measurement results of SCell via RRC. To ensure the eNB always get valuable measurement results, and since the UE could report UE Rx-Tx time difference of PCell at any time, it is proposed that the UE reports both UE Rx-Tx time difference measurement results of PCell and SCell if SCell is configured to be measured. If eNB receives both measurement results of PCell and SCell, it could select measurement result of one cell which has good quality to report, or report multiple location information to E-SMLC. This can leave to eNB implementation. And if the SCell is inactive which leads the measurement inaccurate or unreliable, it could report the measurement result of PCell only. Then the network could report the positioning measurement results of PCell to E-SMLC.
Proposal 3: For Rel-11 CA capable UE, if it supports reporting UE Rx-Tx time difference via RRC, it shall support reporting UE Rx-Tx time difference measurement result of SCell via RRC.

Proposal 4: If UE Rx-Tx time difference measurement of SCell is configured, the UE should report measurement results of PCell and SCell if available. If the reference SCell is inactive, the UE should report UE Rx-Tx time difference measurement result of PCell only.
In addition, it would be benefit for E-SMLC to calculate the UE location based on multiple UE location information from multiple serving cells. Since in LPPa protocol one message only supports the location information of one cell for one UE, some extension would be needed. But considering the current timeframe, we propose to consider the impact on LPPa in Rel-12.
3. Conclusion
Based on the discussion in section 2, we propose:
Proposal 1: It is proposed to support obtaining location information of E-CID on SCell.
Proposal 2: It is proposed to introduce the UE Rx-Tx time difference measurement of SCell.

Proposal 3: For Rel-11 CA capable UE, if it supports reporting UE Rx-Tx time difference via RRC, it shall support reporting UE Rx-Tx time difference measurement result of SCell via RRC.

Proposal 4: If UE Rx-Tx time difference measurement of SCell is configured, the UE should report measurement results of PCell and SCell if available. If the reference SCell is inactive, the UE should report UE Rx-Tx time difference measurement result of PCell only.
If these proposals are approved, corresponding CR is proposed in [2].
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