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1 Introduction
In RAN4#71 meeting, the methodology for studying ECID enhancement with RRH has been discussed in [1] and [2], but no conclusion was reached. And we have given initial simulation evaluations for ECID enhancement with RRH. In this contribution, we provide further simulation results and analysis to show the ECID performance of Macro-only scenario and RRH scenario based on [3]. 
2 Simulation Assumptions
Adopted system simulation assumption is as below, which refers to section A.1 in TR36.819.
Table 1 System simulation parameters for ECID Evaluation
	Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site, case 1 

	Number of low power node per macro-cell
	Configuration #4b [TR 36.814] with N low power nodes per macro cell

N = 4

	System bandwidth per carrier
	10MHz

	Carrier frequency 
	2.0GHz

	Carrier number
	1 

	Total BS TX power (Ptotal per carrier)
	Macro: 46dBm
LPN: 30dBm

	Distance-dependent path loss
	Macro-UE: ITU UMa
LPN-UE: ITU Umi 

	Penetration
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)

	Shadowing
	Macro-UE: ITU UMa
LPN-UE: ITU Umi

	Antenna pattern
	For macro eNB:3D

For LPN: 2D Omni-directional

	Antenna Height: 
	Applied for ITU UMa (Macro), ITU UMi (LPN) 

10m for RRH/Hotzone Node

25m for Macro Node

3D antenna tilt for calibration (for 25m) :  12 degrees 

	UE antenna Height
	1.5m

	Antenna gain + connector loss
	For macro eNB: 17 dBi 

For LPN: 5 dBi

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	For Macro: ITU UMa
For LPN: ITU Umi

	Number of transmit antennas
	1

	Number of receive antennas
	2

	Placing of UEs
	For heterogeneous networks, placement according to the configuration.

	Minimum distance
	Macro – RRH/Hotzone: >75m

Macro – UE : >35m

RRH/Hotzone – RRH/Hotzone: >40m

RRH/Hotzone – UE : >10m

	Low interference sub-frames
	No data transmitted during sub-frames when RSTD is measured

	UE noise figure
	9dB

	UE speed
	3km/h

	Network synchronization
	Synchronized;

	PRS pattern
	6-reuse in frequency,

random planning: frequency shift as a random function initialized for each cell ID


2.1 RTT Calculation in the Performance Study

For simplicity, we assume that RTT is determined by UE Rx-Tx only along with ideal (zero) eNodeB Rx-Tx.
The distributions (CDFs) of the RTT error are to be shown for the three studies. The RTT error is the difference between the estimated RTT and the true RTT.
· Macro-only scenario: true RTT is the doubled distance between UE and macro eNB

· RRH scenario with different CRSs transmitted from different RRHs of the same macro cell: true RTT is the doubled distance between UE and serving RRH
· RRH scenario with same CRSs transmitted from different RRHs of the same macro cell: true RTT is the doubled distance between UE and macro eNB

2.2 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, three reference scenarios are investigated for the performance study:

· Scenario1: Macro-only scenario with different CRSs transmitted from different macro cell
· Scenario2: RRH scenario with different CRSs transmitted from different RRHs of the same macro cell
· Scenario3: 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)
3 Simulation Results and Analysis
3.1 
Simulations for Macro-only and RRH Scenarios
Based on the simulation assumptions and methodology in [3], the simulation results of SINR of the 1st Strongest Cell are shown in figure 1, and the simulation results of RTT error are shown in figure 2 - 3. 
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Figure 1.  CDF of CRS SINR of the 1st Strongest Cell
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Figure 2.  CDF of RTT Error in AWGN
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Figure 3.  CDF of RTT Error in ETU

As shown in figure 1, the CRS Ês/Iot of scenario 3 is better than that of scenario 1 and scenario 2. In scenario 1 and scenario 2, the received CRS signal comes from distinct node (eNB or RRH), and the interferences come from other nodes who has the CRS transmission on same frequency position with target nodes. However, in scenario 3, UE receives a combined CRS signal coming from several nodes sharing the same PCI, and the interferences come from the different PCI nodes. So, the CRS received power is enhanced and a better CRS Ês/Iot is achieved in scenario 3.
As shown in figure 2-3, the RTT measurement error in scenario 3 is much larger than the measurement errors in scenario 1 and scenario 2.

For scenario 1 and scenario 2, each radio node in the network has the distinct PCI which makes UE know where actually the corresponding CRS signal comes from. So, the measurement errors in these two scenarios only relate with channel estimation error and are small.
For scenario 3, RRHs are deployed with the identical PCI as macro cell. UE receives CRS signals from different nodes sharing the same PCI and it is unclear to UE where the corresponding CRS signal comes from actually. The estimated RTT is based on the measurement of timing of the strongest anchor point. However, mostly the strongest anchor point is the RRH who shares the same cell ID with serving macro cell. The measured first path is actually from strongest RRH rather than macro eNB, which causes much larger timing error in scenario 3. The curve behind the distortion point is due to the difference between the actual strongest anchor point timing and serving macro eNB timing.  Hence, besides channel estimation, the difference between the strongest anchor point timing and serving macro eNB timing contributes the largest part to the RTT error.
The observation can be obtained from the above results:
Observation 1: Both in AWGN and in fading channel, the ECID-based positioning performance of scenario 1 and scenario 2 are similar.
Observation 2: Both in AWGN and in fading channel, the ECID-based positioning performance of scenario 3 is much worse than performance of scenario 1 and scenario 2.
Observation 3: The largest part of RTT error comes from the wrong judgement of anchor point for RTT estimation.
Based on the above observations, the following proposal is proposed:
Proposal 1: In the het-net scenarios, the methods to distinguish RRHs shall be discussed for ECID to achieve higher localization accuracy.
4 Conclusion
In this contribution we propose the simulation results for ECID-based positioning performance evaluation. The following proposal is obtained.
Proposal 1: In the het-net scenarios, the methods to distinguish RRHs shall be discussed for ECID to achieve higher localization accuracy.
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