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1 Introduction
This contribution summarizes the email discussion on DL OTDOA positioning for LTE, carried out between RAN1#56bis and RAN1#57.
2 Summary
2.1 Discussion point 1A (MBSFN or normal subframe)
The following views have been expressed in relation to the topic:
· Huawei

· Normal subframes without PDSCH

· Samsung

· Normal subframes with or without PDSCH

· MBSFN is not preferred as already used e.g. for relays

· NSN/Nokia

· MBSFN in serving site or

· MBSFN in serving site + Normal subframes without PDSCH in neighbour cells

· ALU

· Normal subframes

· LGE

· Normal subframes or MBSFN subframe is a network implementation issue
· Ericsson

· Normal subframes without PDSCH

· Qualcomm

· MBSFN preferred since no ICI/ISI by CRS

· Lack of ICI/ISI is particularly important in asynchronous networks
It seems that most companies prefer normal subframes.

2.2 Discussion point 1B (alignment of positioning subframes)
The following views have been expressed in relation to the topic:
· Huawei

· Support sync/async deployment

· FFS how to align positioning subframes

· Samsung

· Support sync/async deployment

· FFS how to align positioning subframes

· NSN/Nokia

· Support sync/async deployment

· FFS how to align positioning subframes

· Assume sync deployment for analysis

· ALU

· Sync deployment recommended

· LGE

· Support sync/async deployment

· Support mechanism to enhance performance for async (partial overlap)

· Ericsson

· Support sync/async deployment

· Similar mechanism for aligning subframes with both sync and async deployment

· Qualcomm

· Support sync/async deployment

· FFS how to partially align positioning subframes

It seems that most companies support both sync/async deployments. Partial alignment requires some further discussion.
2.3 Discussion point 1C (time & frequency allocation)
The following views have been expressed in relation to the topic:
· Huawei

· Larger BW provides better accuracy

· Configurable partial BW with PRS enough

· Accumulation over several subframes

· Samsung

· Larger BW provides better accuracy

· Configurable partial BW up to system BW

· Partial BW beneficial for UE complexity

· Define only the occurrence of positioning subframes in the standard

· NSN/Nokia

· BW < 20 MHz, save system capacity and reduce UE complexity 

· Density in time is a trade-off between detection speed and capacity reduction

· ALU

· Dynamic time & frequency allocation

· LGE

· Larger BW provides better accuracy
· FFS how to accumulate over several subframes

· Ericsson

· Larger BW provides better accuracy

· Configurable partial BW

· Accumulation over several subframes 

· Qualcomm

· Larger BW provides better accuracy
· 1 Accumulation is sufficient
It seems that most companies prefer a large BW, configurable up to the system bandwidth and there is some support for time accumulation.
2.4 Discussion point 2A (Need for PRS)

The following views have been expressed in relation to the topic:
· NSN/Nokia

· MBSFN in serving site or

· MBSFN in serving site + Normal subframes without PDSCH in neighbour cells

· Consider also time accumulation and boosting

· ALU

· Strong need for PRS

· ZTE

· FFS

· Nortel

· Shown in contribution that only CRS is not sufficient, although have not evaluated NSN/Nokia proposal

· Qualcomm

· Prefer PRS

· Several advantages with PRS over MBSFN+CRS such as overhead gain, possibility for power boosting and minimizing secondary correlation peaks compared to CRS.

No clear conclusion can be drawn from this email discussion
2.5 Discussion point 2B (PRS sequence)

The following views have been expressed in relation to the topic:
· ALU

· PRS orthogonality between neighbour cells, TDM/FDM/CDM or Hybrid

· CAZAC

· ZTE

· PRS orthogonality between neighbour cells

· CAZAC

· Nortel

· Reuse rel-8 RS sequences from a UE complexity aspect

· Qualcomm

· PRS sequence based on LTE SSS design

· Positioning should work in absence of assistance data, hence the sequence should facilitate a low complexity detection.
Two companies propose CAZAC sequences for PRS, but it seems difficult to draw a conclusion on this point, given that the need for PRS has not been agreed yet.
2.6 Discussion point 2C (PRS pattern)

The following views have been expressed in relation to the topic:
· ALU

· Repetitive in time domain

· Resource allocation same in neighbour cells, pattern interlaced in frequency

· ZTE

· Refer to proposal in discussion point 3

· Nortel

· MBSFN allows for higher PRS density

· Qualcomm
· Maximize processing gain and also no false correlation peaks
· Equally spaced subcarriers as in the current CRS

No clear conclusion can be drawn from this email discussion, the discussion of the PRS patterns is directly related to this point.
2.7 Discussion point 3 (New PRS pattern proposals)

The following new proposal have been made in regard to PRS patterns

· Positioning reference signals to assist user position determination, Nortel
· Proposals for Positioning Reference Signal Patterns, Motorola
· Post RAN1 #56bis email discussions, ZTE
· PRS patterns based on Modular Sonar sequence, Pantech&Curitel
· Extension to Costas arrays for PRS pattern in normal subframes, Ericsson  
· Design on Positioning Reference Signal LG Electronics, LG Electronics
Further discussion is needed on this topic.
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