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1.
Introduction
At last RAN2#90 meeting first discussion to Indoor Positioning SI took place and as result the TPs related to the RAN2 specifications impacts of WiFi/Bluetooth and barometric pressure sensor based positioning in [1], and of Terrestrial Beacon Systems (TBS) positioning in [2] were agreed to be incorporated in the RAN1 TR 37.857. 
Due to the fact that it is intended to close the SI at next RAN#69 plenary meeting, we discuss in this contribution the following open aspects from RAN2 point of view:
· Protocol signalling options for LTE C-plane
· Applicability of Bluetooth based positioning using Low Energy (LE) beacons
2.
Discussion
2.1
Protocol signalling options for LTE C-plane
To enable TBS based positioning in LTE C-plane it was agreed to re-use existing procedures and messages as specified in LPP [3]. However, for WiFi/Bluetooth and barometric pressure sensor based positioning three protocol options for LTE C-plane have been identified but conclusion on the protocol option to apply for these methods is pending:
· LPP/LPPe

· LPP

· RRC and LPPa

In order to reach consensus on this open aspect in the SI phase we recommend RAN2 to conclude only on a single option that should be commonly applied for all positioning methods which will be agreed to be used for indoor positioning. On the protocol option to agree on our preference is LPP only due to following reasons:
1. When RAN2 made the decision in Rel-9 to create a dedicated positioning protocol for LTE, LPP was designed intentionally agnostic to the underlying LTE RAT, and in a modular and extensible approach to facilitate the addition of new methods and extension of existing methods in the future. Until now, LPP contains all position methods which are supported in LTE. 
2. It would avoid confusion if multiple position methods are used in parallel in the same LTE positioning session, e.g., existing LPP for A-GNSS/OTDOA/ECID and LPPe for the new methods WiFi/BT/Sensors.
3. LPP is already in use for E911 in both LTE C-plane and U-plane. Hence, the existing implementations just would need to be extended for the new methods. On the other hand, LPPe would require new protocol implementation on both UE and network side.
4. So far the RRLP, RRC and LPP specifications have been aligned for all positioning related signaling in 2G, 3G and LTE respectively. Using LPPe would introduce an unnessary exception because it is owned by OMA, whereas RRLP and RRC are in the control of 3GPP. As consequence, it would be difficult to maintain the specifications in an aligned manner in the future.
5. No conformance tests exist for LPPe today. That means that work on the LPPe test specification is pending in OMA.
6. Keeping in mind the ongoing Rel-13 work on “LTE-WLAN Radio Level Integration and Interworking Enhancement”, it would make sense to converge also the WLAN positioning aspects into native LPP signaling rather than depending externally on OMA LPPe.
7. Using RRC and LPPa would now involve the eNodeB in the positioning method, whereas LPP signaling is transparent to the eNodeB. As result, changes to RRC specification for introducing new procedures and signalling to support positioning methods would be required. 
As result, we propose the following:
Proposal 1: RAN2 is asked to agree on LPP only protocol option in LTE C-plane for all positioning methods which will be agreed to be used for indoor positioning. 
2.2
Applicability of Bluetooth based positioning using Low Energy (LE) beacons
According to the agreed TP in [1] Bluetooth based positioning using Low Energy (LE) beacons works as follows:
In addition, Bluetooth (BT) Low Energy (LE) beacons are realized as a potential technology to provide location information and relevant contextual interactions to users. Bluetooth beacons are transmitters that use Bluetooth Low Energy to broadcast signals that can be heard by compatible smartphones and other devices.  When the device is in a beacon’s proximity, the device may obtain the beacon ID and the device location may be obtained from a database query.  
RAN2 identified the following WiFi/Bluetooth based positioning options which may operate in the following modes:

· Standalone/autonomous:
The UE performs WiFi/Bluetooth position measurements and location computation without network assistance. 
· UE-assisted, E-SMLC based:
The UE provides WiFi/Bluetooth position measurements to the network for computation of a location estimate by the network. The network may provide assistance data to the UE (e.g. AP IDs, supported channels, coverage areas) to help or enable position measurements.

· UE-based, E-SMLC assisted:
The UE performs WiFi/Bluetooth position measurements and computation of a location estimate. The assistance data useful or essential to one or both of these functions (e.g. AP locations) may be provided to the UE by the network. 
That means in case of UE-assisted, E-SMLC based mode as shown in Figure 1 below, Bluetooth based positioning using LE beacons relies on the reception of the beacon signals and extracted beacon IDs by the UE. The UE’s approximate location is estimated using a location database of installed beacons that resides in the network (E-SMLC), and the beacon IDs and RSSIs reported by the UE. In case of UE-based, E-SMLC assisted mode as shown in Figure 2 below, a local copy of a location database of installed beacons would reside in the UE that was provisioned by network. The UE’s approximate location would then estimated using the local location database, the extracted beacon IDs by the UE and the assistance data provided by the network.
If our understanding of Bluetooth based positioning using LE beacons and database query is correct then we are wondering how the standalone/autonomous mode works in practice, i.e. how does the UE gather information about of installed beacons. Furthermore, we are wondering whether assistance data for the UE-assisted, E-SMLC based mode is really needed and if yes, which kind of data then need to be provided.
Proposal 2: RAN2 is asked to confirm the understanding of Bluetooth based positioning using LE beacons.
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Figure 1: Bluetooth based positioning using LE beacons (UE-assisted, E-SMLC based mode)
[image: image2.emf]Database Query – UE-Based

UE

(Database Query)

BT-LE(Beacon’s ID)

Mobile Network

-> LPP-ProvideAssistanceData(List(Beacon-Id, Location))

-> LPP-RequestLocationInformation(BT LE Beacons)

<- LPP-ProvideLocationInformation(UE Location)

BT-LE

 Beacon

 ID-1

BT-LE

 Beacon

ID-2

BT-LE

 Beacon

ID-3


Figure 2: Bluetooth based positioning using LE beacons (UE-based, E-SMLC assisted mode)
3.
Summary
In this contribution we discussed the open aspects on the protocol signalling options for LTE C-plane and applicability of Bluetooth based positioning using Low Energy (LE) beacons and made the following proposals:
Proposal 1: RAN2 is asked to agree on LPP only protocol option in LTE C-plane for all positioning methods which will be agreed to be used for indoor positioning. 
Proposal 2: RAN2 is asked to confirm the understanding of Bluetooth based positioning using LE beacons.
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