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1 Introduction

Discussion on the Rel-13 positioning enhancements study [1] has started at the last RAN3 meeting.
For E-UTRAN, it was observed that WLAN, Bluetooth and barometric pressure measurements can be reported by the UE directly to the E-SMLC without RAN3 impact. But at least for WLAN, there are mechanisms in Rel-12/13 enabling the UE to report WLAN measurements to the eNB for LTE-WLAN interworking and aggregation purposes. Especially in a dense indoor environment with WLAN, the eNB will typically have WLAN measurements from the UE. It seems beneficial to consider the possibility to report such measurements to the E-SMLC from the eNB. Furthermore, in case RAN2 agrees to add support for Bluetooth and barometric pressure measurements in RRC, it seems beneficial to also add them in LPPa.
In this document we will continue this analysis in more detail.
2 Discussion
2.1 WLAN Measurements in LPPa
A possible scenario for reporting of WLAN measurements is a mixed LTE-WLAN deployment, typically indoor, where a number of WLAN APs overlap with the coverage area of the WLAN-aware eNB. In such a scenario, the eNB may configure the UE to measure and report the surrounding WLANs. The UE can typically measure WLAN RSSI, (H)ESSID, BSSID, in addition to other parameters for e.g. WLAN load reporting (BSS Load WAN Metrics). These measurements are used by the eNB to drive LTE-WLAN interworking functionality (Rel-12) or as part of the LTE-WLAN aggregation functionality (Rel-13) [4]. At least the WLAN RSSI and identifiers seem to be of interest for positioning purposes.
Observation 1: Reusing the WLAN RSSI, ESSID and BSSID measurements by the UE seem to be of interest for positioning purposes.

A “minimal impact” criterion had been followed in Rel-12 when introducing GERAN/UTRAN measurements in LPPa [3]: the E-SMLC can request those measurements as additional on-demand assistance data for E-CID, and the supporting eNB can report them if available (i.e. without issuing commands to UE). This had the benefit of not impacting the UE. However, for WLAN measurements, we note that an RRC impact is already foreseen [4], hence is seems beneficial to include the possibility for the eNB to request additional WLAN measurements from the UE for positioning purposes, if needed.

Proposal 1: Since RRC impact is already foreseen for WLAN measurements due to the LWA functionality, it seems beneficial to be able to report such measurements also in LPPa.
A potential signal flow for such a mechanism is outlined below.
1. The E-SMLC receives a positioning request for the UE, and e.g. it is configured to use WLAN measurements;
2. The E-SMLC initiates the E-CID Measurement Initiation procedure toward the eNB, setting the measurement type to “OnDemand” or “Periodic” and requesting WLAN measurements;

3. The supporting eNB may configure the UE appropriately and includes WLAN measurements in the appropriate response message toward the E-SMLC.

It seems appropriate not to fail the procedure in order not to delay or reject a positioning request in case of emergency: in case the eNB does not support WLAN measurement reporting, it responds with the appropriate message without failing the procedure (i.e., in Stage 3 terms, “shall, if supported”).

Proposal 2: It seems appropriate to add WLAN measurements as additional assistance data to E-CID measurement reporting.

Proposal 3: A “shall, if supported” approach seems to be justified for Stage 3.

It can be noticed that in case “on demand” measurement has been requested by the E-SMLC and recent WLAN measurements are already available at the eNB, a “lighter” approach might be possible, according to implementation, without the need to request specific measurements from the UE. On the other hand, “periodic” reporting will offer a more granular approach. Hence, both modes seem to be feasible and beneficial for WLAN measurement reporting.
Proposal 4: Both “On demand” and “Periodic” WLAN measurement reporting via LPPa E-CID measurement procedures seem to be feasible and beneficial.

2.2 Bluetooth and Barometric Measurements

As previously noted, it is possible for the UE to report Bluetooth and barometric pressure measurements directly to the E-SMLC (via LPP or LPPe). However, it seems wise not to preclude the possibility to use such measurements e.g. as additional assistance data for E-CID. Therefore, assuming such measurements are supported in RRC, it seems appropriate to also add support for them in LPPa.
Proposal 5: Assuming Bluetooth and barometric pressure measurements are supported in RRC, it seems appropriate to support them in LPPa for E-CID.
3 Conclusions and Proposals
We have continued and detailed the analysis started at the previous RAN3 meeting, taking a closer look at the E-UTRAN positioning architecture and potential impacts. Our proposals are summarized below.
Proposal 1: Since RRC impact is already foreseen for WLAN measurements due to the LWA functionality, it seems beneficial to be able to report such measurements also in LPPa.
Proposal 2: It seems appropriate to add WLAN measurements as additional assistance data to E-CID measurement reporting.

Proposal 3: A “shall, if supported” approach seems to be justified for Stage 3.

Proposal 4: Both “On demand” and “Periodic” WLAN measurement reporting via LPPa E-CID measurement procedures seem to be feasible and beneficial.

Proposal 5: Assuming Bluetooth and barometric pressure measurements are supported in RRC, it seems appropriate to support them in LPPa for E-CID.
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