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1 Introduction
Candidate solutions for E-CID enhancements have been discussed in RAN4#72bis. In [1], the solutions were summarized, analysed and also compared with respect to their complexity and potential impacts.

In this contribution, we propose to capture the analysis from [1] in the TR 36.855 by approving the following attached TP.

Reference
[1] R4-147483, Solutions for E-CID with RRH, Ericsson, Nov. 2014.
Text Proposal
------------ Start of TP ---------------
7.4.3.2
Summary and comparison of different solutions for E-CID enhancements

Different solutions for E-CID enhancements in scenarios with RRHs are summarized and compared in tables below..

Table 7.4.3.2-1: Summary and comparison for E-CID enhancement solutions in scenarios with RRHs from Ericsson
	Solution
	Advantages
	Impacts

	
	Ericsson

	#1. Network solution based on the UL component 
	· 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 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 
	· 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
	· 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.


Table 7.4.3.2-2: Summary and comparison for E-CID enhancement solutions in scenarios with RRHs from Huawei
	Solution
	Advantages
	Impacts

	
	Huawei

	#1. Network solution based on the UL component 
	· the eNodeB could judge the nearest anchor point to the target UE by estimating at which anchor point the UE uplink signal firstly arrived, and then eNB use this nearest RRH to locate target UE by using RTT.
	· Only works when both eNodeB and RRHs have both DL and UL

	#2. Using CRS muting to differentiate among TPs
	
	

	#3. Using CSI-RSRP measurements to determine the TP transmitting CRS used for the UE Rx-Tx
	
	

	#4. Using CSI-RS for UE Rx-Tx
	For case that UL available only on eNB, in order to guarantee that Rx-Tx time difference measurement is performed on symmetry links, UE shall be indicated to perform Rx timing estimation on the reference signal from MeNB instead of ones from RRHs. However, the reference signal from eNB might not be the first arrived signal at the UE receiver, if certain RRH is closer to the UE than eNB. Thus UE have to make sure the UE Rx-Tx measurement is performed on the reference signal from eNB rather than from closer RRH. Currently CRS is common among eNB and RRHs, so CSI-RS could be used to differentiate the eNB from the RRHs, that is, UE will always perform UE Rx-Tx measurement based on the CSI-RS from eNB.
	Works even if eNodeB has UL and DL but RRH only has DL.


Table 7.4.3.2-3: Summary and comparison for E-CID enhancement solutions in scenarios with RRHs from Alcatel-Lucent

	Solution
	Advantages
	Impacts

	
	Alcatel-Lucent

	#1. Network solution based on the UL component 
	No impact on UE side
	The usage of this approach may not wor, or be or very limited, in practice. The approach requires multiple RRHs to monitor the same UE and to detect the UE’s uplink for the comparison of the receiving time. It requires all RRHs be precisely time-synchronized, at least  better than the distance difference from the UE to these RRHs. Considering the distance difference from the UE to multiple RRHs can oftentimes be smaller than 100m, it requires the RRHs time-synchronization to a fraction of microsecond level, which is usually very difficult or impossible especially for indoor installed RRHs.



	#2. Using CRS muting to differentiate among TPs
	
	· Impacts on both UE and network

· Muting CRS may have significant impact on network data service performance, which needs to be carefully evaluated.



	#3. Using CSI-RSRP measurements to determine the TP transmitting CRS used for the UE Rx-Tx 
	
	

	#4. Using CSI-RS for UE Rx-Tx
	
	


-------------- End of TP -------------


