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1 Introduction
According to the SI description [1], E-CID (more specifically, UE Rx-Tx) needs to be studied for deployments with RRHs sharing the same cell IDs within in a cell. In [2], the companies were encouraged to study the following scenario for E-CID:
•
E-CID scenario 1: RRH with PCI identical to the associated Macro cell 

In this contribution, we discuss problems and solutions for the above scenario.
2 Discussion
The problem with the E-CID scenario 1 is that the same PCI is used in all TPs resulting in the same common signal sequences (e.g., for CRS) from multiple TPs, which makes DL measurements or DL component of bidirectional measurements (such as Rx-Tx) ambiguous with respect to individual TPs.

Table 1 below summarizes below some solutions which could be envisioned to address this problem, their advantages and impacts/disadvantages. One can observe that the UE impact increases whengoing from Solution #1 to #4, i.e., the largest impact is with Solution #4.
Based on the analysis in the table, the proposed solution priorities, e.g., as the input to the potential WI are in the same order, i.e., Solution #3 has a higher priority than Solution #4, and Solution #1 is the most preferable due to its minimal impact.
Table 1. Solutions for E-CID in CoMP scenarios with RRHs

	Solution
	Solution Details
	Advantages
	Imacts

	1. Network solution based on the UL component [3]
	The network associates the UE measurement(s) with the correct TP(s), based on the UL component, e.g., the closest TP will be the first receiving the UE’s transmission.
	· Transparent to the UE, i.e., no additional impact on legacy UEs (e.g., no new measurements, no new measurement reporting signalling, etc.)
	· No impact on the UE (if no CRS muting is not used), impact on the network
· Positioning node needs to be aware of the UL measurements at different TPs, to select the correct TP
· If CRS muting is used, UE and positioning node need to be aware of whether/when muting of common signals is applied in different TPs of a shared cell.

	2. Using CRS muting to differentiate among TPs
	UE measures on CRS in DL, but only one TP at a time is allowed to transmit a common signal (e.g., CRS). CRS muting is used to differentiate among TPs of the same shared cell.
	· UE receives CRS only from one TP at a time, i.e., no ambiguity
	· Impact on the UE and on the network

· UE and positioning node must be aware of whether/when muting of common signals is applied in different TPs of a shared cell.
· Muting is required, which restricts network configuration and deployment

· Inefficient resource utilization due to muting

	3. Using CSI-RSRP measurements to determine the TP transmitting CRS used for the UE Rx-Tx [4]
	UE associates UE Rx-Tx measurement with the TP transmitting CRS used for the positioning measurement. The association is based on CSI-RSRP.
	· UE-based solution exploiting TP-specific signals, without standardizing new measurements
	· Impact on the UE, no impact on the network (if CRS muting is not used in shared cell)

· The support of CSI measurements may be optional for UE

· If CRS muting is used in the shared cell, UE and positioning node need to be also aware of whether/when muting of common signals is applied in different TPs of a shared cell.

	4. Using CSI-RS for UE Rx-Tx
	Instead of CRS, UE measures on TP-specific CSI-RS the DL component of the UE Rx-Tx. 
	· Measured DL signals for the measurement are made TP-specific
	· Impacts on the UE and on the network

· The support of CSI measurements may be optional for UE

· CSI-RS need to be specifically configured for positioning in all TPs, while CRS are always transmitted in typical scenarios

· Legacy UEs will not be able to perform CSI-RS based UE Rx-Tx

· RE density of CSI-RS is lower than that for CRS (determines measurement performance)

· Es/Iot condition for CSI-RS measurements (0 dB) is higher than that for CRS (-6 dB), resulting in fewer TPs detected by UE

· High impact on different specifications and a lot of work in all RAN groups, e.g.:

· A new measurement,

· New measurement requirements,

· CSI-RS configuration signalling via LPPa and LPP, etc.


3 Summary
The following has been proposed in this contribution:

· Proposal 1: Include Table 1 in the TR.

· A TP for TR 36.855 is provided in [5].

· Proposal 2: The solutions for E-CID in scenarios with RRHs are prioritized in the following order: Solution #1 (top priority), Solution #2, Solution #3, Solution #4 (lowest priority).
4 References
[1] R4-136992, Way forward on positioning enhancement scenarios in Het-net deployment, Huawei, HiSilicon, Intel, Alcatel-Lucent, Ericsson, Nov. 2014. 
[2] RP-130680, New SI proposal: Positioning enhancements for E-UTRA, Huawei, RAN #60.

[3] R4-146329, Solutions for E-CID with RRH, Ericsson, Oct. 2014.

[4] R4-147488, On deployment scenarios with RRH, Ericsson, Nov. 2014.

[5] R4-147485, TP for 36.855: Solutions for E-CID with RRH, Ericsson, Nov. 2014.

