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1 Introduction

The D2D aided positioning was identified as one of the potential techniques for user positioning [1]. The usage of D2D air-interface may be utilized in multiple ways to achieve improved terminal positioning performance as it was described in contributions [2]-[9].

In this contribution, we provide text proposals on D2D aided positioning for the 3GPP TR 37.857 - Study on Indoor Positioning Enhancements for UTRA and LTE [10]. At the last RAN1 WG meeting, the following agreement was made on the D2D aided positioning:

· D2D aided positioning is also evaluated as one of the potential enhancement techniques for indoor positioning.

· Required signaling and reports are FFS

The initial version of text proposals (TPs) on D2D aided positioning for the 3GPP TR 37.857 was provided in [11], that was used as a starting point for offline RAN1 WG discussion. In this document, we provide the outcome of the RAN1 WG offline discussion on text proposals for D2D aided positioning.
2 Text Proposals for Technical Report
In this document, we provide TP for the 3GPP TR 37.857. The provided TP suggests to add the following sub-sections and associated description into the section 7.1.2 of the 3GPP TR 37.857 as provided below:
· 7.1.2.1
 D2D Aided Positioning Scenarios

· 7.1.2.2
 D2D Aided Positioning Techniques

· 7.1.2.3
 Impact on Specification
<<- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Text Proposal - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
7.1.2.1
 D2D Aided Positioning Scenarios
At system level, three potential approaches were identified for enhancement of cellular positioning technology using D2D air-interface:

· Anchored D2D Aided Positioning.
In case of anchored D2D aided positioning, the part of terminals (called “anchors”) have known geographical coordinates. The geographical coordinates of anchor UEs may be precisely known a priori (Type-1 assisting UEs) and utilized for positioning of target UEs.  Alternatively, the geographical coordinates of anchor UEs may be determined by one of the positioning technologies itself and thus comprise some measurement error (Type-2 assisting UEs). In both cases, the D2D layer measurements and processing are carried out over sidelink between target and anchor UEs. The conducted measurements and coordinates are used to improve positioning performance of target UEs – which coordinates need to be determined. The coordinates of anchor UEs may be known at a location server and/or at an anchor UEs.

· Non-anchored D2D Aided Positioning.
In case of non-anchored D2D aided positioning, the D2D layer measurements and processing are conducted between proximate devices regardless of the availability of geographical coordinates (Type-3 assisting UEs with a priori unknown coordinates). The measurements of signal location parameters between target and/or assisting devices with a priori unknown coordinates are  used to improve user positioning by utilizing additional information when solving the joint system of location equations for multiple UEs.

· Hybrid D2D Aided Positioning (Anchored and Non-anchored).
In this scenario, the part of UEs participates as an anchors and part of UEs as assisting nodes with a priori unknown coordinates.
7.1.2.2
 D2D Aided Positioning Techniques
D2D-aided positioning technique may utilize the UE-UE range measurements between the assisting UE and the target UE, and the range measurements among assisting UEs, based on received power and/or timing estimation.
D2D aided positioning may serve as a complementary solution to existing location technologies and can be based on one of the following principles: 

· Proximity Detection.
The proximity detection assumes that devices can discover each other and potentially measure received power in order to estimate how close they are to each other (e.g. target UE to anchor UE, etc.).

· Trilateration or Multilateration Based Location. 
This type of location is based on the UE-UE range measurement between target and anchor UEs or between target and assisting UEs and is based on timing measurements. The UE-UE range measurement is utilized for positioning of target UE, e.g. jointly with the cellular RSTD measurements.
· Combination of Proximity and Trilateration.
In more general case, the combination of proximity and trilateration based techniques can be applied for user positioning.
The described above techniques can be applicable to any type of assisting UE listed in section 7.1.2.1.
7.1.2.3
 Potential Enhancements
For proximity detection, the Rel.12 discovery framework (PSDCH) can be potentially reused with potential enhancements to specify upper layer signaling to facilitate UE positioning and improve sidelink power measurements.
For trilateration based location, the Rel.12 communication framework may be more appropriate due to possibility to operate over a larger system bandwidth and thus a potential to achieve more accurate timing and range measurements. The trilateration based technique may require introduction of new sidelink measurements and procedures to be used specifically for user positioning. For trilateration based location, Rel.12 D2D framework can be extended with wideband reference signals to achieve more accurate timing and range measurements.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Text Proposal End - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - >>
3 Summary
In this contribution, we provided text proposals on D2D aided positioning for the 3GPP TR 37.857. The proposed text provides general description of the D2D aided positioning approaches. As an outcome of offline discussion the following proposal is made:

Proposal 1

· Adopt presented text proposal for inclusion to the 3GPP TR 37.857.
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