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1 Introduction
Candidate solutions for OTDOA enhancements have been discussed for several meetings. In [1], the solutions were summarized, analysed and also prioritized 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] R4-147482, Solutions for OTDOA with RRH, Ericsson, Nov. 2014.
Text Proposal
------------ Start of TP ---------------

7.3.3.2
Summary and comparison of different solutions for OTDOA enhancements

Different solutions are summarized and compared in Table 7.3.3.2-1 below, where in each of the two groups of solutions (time-domain solutions and solutions based on TP-specific sequences) the described solutions are in the order of increasing complexity and impacts. It is further observed that in general, solutions in group 1 (time-domain solutions) have fewer impacts than solutions in group 2. It is therefore, suggested that solution ‘TP-specific subframe offset for positioning occasions’ (solution (a) from group 1) can be prioritized over the other solutions in the table for further detail studies and for the potential WI.
Table 7.3.3.2-1: Summary and comparison for OTDOA enhancement solutions in scenarios with RRHs
	Solution
	Solution Details
	Advantages
	Impacts

	1. Time–domain separation of transmissions from different TPs in the same shared cell
	
	· Simple

· No measurement procedure impact
	· TP-specific time-related PRS parameters need to be signalled via LPP and LPPa

	a) TP-specific subframe offset for positioning occasions [R4-141700, R4-143798]
	A special case of solution (1d), where the same PRS configuration is used except that a TP-specific offset is applied to separate TPs in time
	
	

	b) TP-specific set of subframes within a positioning occasion [R4-141700]
	Different transmit timings for different RRHs at the subframe so that different RRHs transmit the same PRS in different subframes within the same positioning occasion
	
	Also:

· The approach may not work for small bandwidths where 6 subframes, preferably within the same positioning occasion, are needed to meet the requirements

	c) TP-specific muting pattern [R4-141586]
	Different muting patterns are configured for different RRHs, but the same PRS configuration can be used
	
	Also:

· Muting is required in shared cell, inefficient resource utilization

	d) TP-specific PRS configuration
	One or more parameters of the PRS configuration are made TP-specific
	
	

	2. TP-specific signal sequences
	
	· No ambiguity
	· Larger impacts compared to time-domain solutions

	a) Using virtual or pseudo cell IDs
	PRS sequence is generated based on virtual or pseudo cell ID, resulting in different sequence but possibly also different frequency shift.
	Also:

· Simple. Can be left to network implementation.
	

	b) Using cell portions [R4-143798]
	Extending the concept of cell portions (standardized for LPPa) to the RRH scenarios, so that a TP may be associated with a cell portion
	Also:

· Existing RAN3 cell portion concept/signalling may be reused and further extended for LPP
	Also:

· Cell portions need to be signalled via LPP

	c) Using CSI-RS for RSTD
	Instead of PRS or CRS, UE measures RSTD on TP-specific CSI-RS
	
	Also:

· The support of CSI measurements may be optional for UE

· CSI-RS need to be specifically configured for positioning in all TPs

· PRS will still be used though in legacy cells and for legacy UEs

· RSTD is a time difference measurement involving two measurements. If some TPs or cells are not using CSI-RS, the CSI-RS TOA needs to be combined with PRS/CRS TOA to obtain an RSTD measurement.

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

· Es/Iot condition for CSI-RS measurements (0 dB) is higher than that for PRS (-13 dB) and CRS (-6 dB), resulting in much fewer TPs detected by UE. As a result, the number of detected cells/TPs may be insufficient for OTDOA.

· 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.

	d) New TP-specific sequences
	Instead of PRS or CRS, UE measures RSTD on new TP-specific signal sequences
	
	Also:

· Same as for (2b), but also standardizing new signals/sequences.


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


