3GPP TSG RAN WG1 Meeting #80bis                                                  
R1-151542
Belgrade, Serbia, 20th - 24th April 2015
______________________________________________________________________Agenda item: 7.2.6.3
Source: LG Electronics
Title: Discussion on D2D-aided indoor positioning
Document for: Discussion and Decision
1. Introduction
In 3GPP RAN #65 meeting, SID of “Study on Indoor Positioning Enhancements for UTRA and LTE” was approved for Release 13 study [1]. Part of objective in this SI is as below,

“The objectives of this study item are to study techniques for indoor positioning (RAT-dependent, such as e.g. OTDOA, UTDOA, E-CID, RFPM, etc and RAT-independent systems, e.g. A-GNSS, Terrestrial Beacon Systems, etc).  The goals are to study potential 3GPP positioning enhancements in indoor and other challenging environments (e.g. urban canyons).”

In this contribution, we discuss the D2D-aided positioning enhancement schemes. 
2. D2D-aided positioning enhancement
As discussed in [2], D2D-aided positioning can be considered for positioning enhancement scheme. There may be UEs having its positioning information accurately in cellular network. For example, outdoor UEs can obtain its location information from GPS or even indoor UE can obtain its positioning information via LTE based positioning. Let us call this UE as S(static)_UE. D2D-aided positioning can utilize S-UE’s positioning information or S_UE’s measurements. 

OTDOA enhancement

One naive approach using D2D-aided positioning is that S_UE transmits pilot signal for positioning measurement and target UE measures the signal to obtain the RSTD corresponding to the S_UE. However, this approach would result in a significant positioning error since S_UE’s transmission timing uncertainty is too large i.e. 16Ts.  Hence, for target UE to measure S_UE’s ToA might not be a desirable approach. 

    In Rel. 12 D2D, discovery functionality was specified. If UE is discovery capable, the target UE can discovery some S_UEs in vicinity. If the target UE reports its discovery results and/or discovery measurements to location server, the location server triggers OTDOA operation for S_UEs and the target UE, or the location server has already S_UE’s RSTD measurements if S_UE has its positioning information by OTDOA. When the location server calculates the position of the target UE, S_UE’s RSTD information or S_UE’s location information can be beneficial. For example, if the target UE has poor RSTD measurements, RSTD information of S_UEs in the vicinity can be used for the target UE’s positioning.   

Meanwhile, S_UE’s partial location information such as vertical information can be used for OTDOA enhancement. For example, target UE’s floor identification can be performed by the weighted average of multiple S_UE’s vertical information or the selection of the floor as the strongest one among discovery signals of multiple S_UEs. 
UTDOA enhancement

Fig. 1 illustrates UTDOA enhancement using D2D-aided positioning method where a target UE transmits uplink signal e.g. SRS or D2D signal, and S_UEs measure ToA from the target UE and report its positioning information and its measured ToA of the target UE. For this operation, network can signal some assisted information for S_UE to measure target UE’s signal. 
Proposal 1: D2D-aided positioning can be considered as a potential enhancement technique.
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Figure 1. D2D-aided UTDOA
3. Conclusion
In this contribution, we discussed the D2D-aided positioning enhancement schemes. Based on the discussions, the following proposal was made: 

Proposal 1: D2D-aided positioning can be considered as a potential enhancement technique.
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