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1 Introduction
In last meeting, the methodology for studying E-CID enhancement with same PCI RRHs was proposed in [1], but no conclusion was reached. The methodology for studying OTDOA enhancement with same PCI RRH was approved in [2]. In this contribution we further discuss the methodology for E-CID enhancement study and the approved methodology in last meeting is used as a template for analysis.
2 Proposed methodology
For E-CID positioning, CRS is used for UE Rx-Tx time difference measurement and CRS sequence is also derived from PCI. Similar as the problem for OTDOA with RRH, E-CID positioning could also be deteriorated since CRS from different RRHs are same.

Different from [1] and [2], here we make some modifications for E-CID study: 
1. Performance study: Study the UE Rx-Tx time difference performance in the RRH scenario with the same CRSs transmitted from all RRHs of the same macro cell 
· With macro cell coverage 
· Without macro cell coverage
2. Enhancement study: Study possible enhancements to further improve the UE E-CID positioning performance in this scenario. However, RAN4 first needs to discuss the possible enhancements to be studied, based on the outcome of the Performance study.

2.1 Reference Scenarios

Different from OTDOA enhancement, E-CID positioning adopted CRS measurement which cannot be muted on the RRHs, as CRS is also used for mobility purpose which is very significant.

Hence, for the performance study part, we shall consider two reference scenarios:
· RRH scenario with different CRSs transmitted from different RRHs of the same macro cell 
· RRH scenario with same CRSs transmitted from different RRHs of the same macro cell (this is to identify whether using the same CRSs at different RRHs contributes to the UE E-CID positioning performance degradation)
2.2 Positioning method
For E-CID positioning, UE Rx-Tx, eNB Rx-Tx and AoA can be used for locating target UE. Fig. 1 is an illustration for E-CID positioning. The distance between eNB and UE is c*RTT/2. RTT is round trip time, and RTT = UE Rx-Tx  + eNB Rx-Tx. c is speed of light. AoA is angle of arrival of UE uplink reference signal.


[image: image1.emf]c

*

R

T

T

/

2

AoA


Fig. 1 E-CID positioning
For simulation simplicity, we can use eNB Rx-Tx = 0 and ideal AoA in the UE location calculation. UE Rx timing error can be estimated from the link level simulator and UE Tx timing error can use Tq/2 in TS36.133 Table 7.1.2-2.

2.3 Simulation assumptions
Simulation assumptions for CoMP scenario #4 (TR 36.819) may be adapted also for the UE E-CID Performance study.
2.4 Simulation metrics

The following performance metrics are suggested for the results analysis:

· The number of detected cells per UE (CDF)

· CRS Ês/Iot of the 1st (the strongest) cell (CDFs)

· RSRP of the 1st (the strongest) cell (CDFs),

· Location accuracy CDF.

The performance metrics are to be shown also for the reference scenarios for each of the two studies.
2.5 Simulation flow
The simulation approach is a static snapshot-based simulator with integrated link-level behavior in a multi-cell environment. A simulation comprises the following steps:

Step 1. System generation

( Generate network, drop users randomly with uniform spreading over the network,

( Assign UEs to the best cell with respect to the average power gain,

( Generate interferers (full load case can be considered as baseline)

Step 2. UE Rx-Tx  measurements generation at the link level, while collecting the signal quality statistics

( Generate the transmitted signal,

 ( Generate the propagation channel and model the received signal at the UE receiver, 

( Apply a UE receiver algorithm to estimate UE Rx-Tx for serving cell. 

Step 3. Based on UE Rx-Tx measurements, calculation UE positions in 2D space by using the method in section 2.2.

Step 4.  For each UE, finding positioning accuracy (position error in meters)
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