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1 Introduction

Among the information currently discussed by RAN1 to enhance positioning mechanisms in Rel-13 [1], are WLAN measurements, Bluetooth measurements and barometric pressure measurements. Evaluations are currently ongoing in RAN1 and RAN2, and we already proposed to wait for the progress in other groups before starting work in RAN3 [2]. Nevertheless, it may be beneficial to start a preliminary discussion about possible RAN3 impacts of reporting such measurements.
2 Discussion
Some UEs can already provide position estimates using WLAN, usually by collecting RSSI data and other information from the WLAN receiver and combining it with estimated positions of WLAN APs (e.g. from AP databases). A similar capability can be obtained by using Bluetooth Low Energy beacons, which broadcast their location (and possibly additional information) to a compatible UE in proximity. A third type of information which can enhance positioning measurements is barometric pressure: barometric sensors incorporated into UEs can improve vertical location estimates. [3]
In E-UTRAN, all three measurements above can be provided to the E-SMLC directly by the UE (using LPP/LPPe) [4]

 REF _Ref419104571 \r \h 
[5] and RAN3 specifications are not impacted.

Observation 1: WLAN, Bluetooth and barometric pressure measurements can already be reported by the UE to the E-SMLC without RAN3 impact.
2.1 Considerations on WLAN Measurements

WLAN measurements deserve some additional analysis. More and more since Rel-12 WLAN has been studied by RAN2 and RAN3 as something that can be deployed in a coordinated manner by the cellular operator. In such a deployment, WLAN measurements can be signaled by the UE to the eNB to assist traffic offloading, and a direct eNB-WLAN logical interface (Xw) is likely to be deployed [6]. In this case, APs are deployed by the operator, and their positions do not need to be obtained over-the-top from some crowdsourced database, but are actually part of RAN configuration.
Observation 2: In operator-deployed WLAN scenarios, WLAN measurements can already be signaled by the UE to the eNB; AP positions are known and are part of RAN configuration.

It is worth noting that WLAN measurement signaling from the UE to the eNB may be particularly frequent in scenarios with overlapping WLAN APs and eNB cells, such as indoor deployments. All these considerations, therefore, seem to be particularly appropriate in the scope of the SID [1].

Observation 3: WLAN measurement signaling from the UE to the eNB will be particularly frequent in coordinated mixed WLAN-LTE indoor deployments, which are within the scope of [1].

In such a coordinated mixed indoor WLAN-LTE deployment, according to the above, it is likely that the eNB already has a number of recent WLAN measurements from its served UEs. By being able to include these measurements in e.g. E-CID reports to the E-SMLC over LPPa, it is possible to increase positioning accuracy with very little effort and without the need to request anything from the UE itself, with a significant benefit in terms of signaling, processing load and battery life.

Observation 4: It is likely that in a coordinated mixed indoor WLAN-LTE deployment, the eNB already has a number of recent WLAN measurements from its served UEs; these can be included in e.g. E-CID reports to the E-SMLC over LPPa with very little effort and without the need to request anything from the UE.
It is worth noting that since Rel-12 the eNB can report GERAN and/or UTRAN cell measurements, if available, to the E-SMLC. For GERAN cells the eNB reports ARFCN of BCCH, Physical CellID and RSSI, and for UTRAN cells it reports UARFCN, CellID (either FDD or TDD), RSCP and EcNo (FDD only). Up to 63 measurements can be requested. [6]
It seems feasible to extend the same concept to WLAN, reporting WLAN measurements if available at the eNB and if requested by the E-SMLC. At least the WLAN ESSID, BSSID and RSSI should be considered as possible extensions to the E-CID Measurement Initiation procedure in [8].
Proposal 1: Consider adding the WLAN ESSID, BSSID AND RSSI to the E-CID Measurement Initiation procedure in [8].
2.2 Observations on UTRAN Positioning Impacts
The UTRAN positioning architecture is shown in Figure 1 below. In UTRAN, measurements are signaled over RRC (between the UE and the RNC) and PCAP (between the RNC and the SAS). Both protocols will need updating to support WLAN, Bluetooth and barometric pressure measurements (but RRC is obviously not under RAN3 responsibility). Location requests and measurement reports are signaled from the CN to the RNC via RANAP, but RANAP will most likely not need updating.

Proposal 2: PCAP, but not RANAP, will need updating to support WLAN, Bluetooth and barometric pressure measurements.
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Figure 1 UTRAN positioning architecture [9].
According to the discussion above, it is beneficial to signal the new measurements, if available and if requested, to the SAS who can refine its positioning estimates. It follows that these new measurements will most likely only impact PCAP signaling for SAS-centric mode.

Proposal 3: Adding the new measurements to PCAP will most likely only impact signaling for SAS-centric mode.
3 Conclusions and Proposals
In this contributions we have analyzed the possible impacts of WLAN, Bluetooth and barometric pressure measurements on RAN3 protocols. Our observations and proposals are summarized below.
Observation 1: WLAN, Bluetooth and barometric pressure measurements can already be reported by the UE to the E-SMLC without RAN3 impact.
Observation 2: In operator-deployed WLAN scenarios, WLAN measurements can already be signaled by the UE to the eNB; AP positions are known and are part of RAN configuration.

Observation 3: WLAN measurement signaling from the UE to the eNB will be particularly frequent in coordinated mixed WLAN-LTE indoor deployments, which are within the scope of [1].

Observation 4: It is likely that in a coordinated mixed indoor WLAN-LTE deployment, the eNB already has a number of recent WLAN measurements from its served UEs; these can be included in e.g. E-CID reports to the E-SMLC over LPPa with very little effort and without the need to request anything from the UE.
Proposal 1: Consider adding the WLAN ESSID, BSSID AND RSSI to the E-CID Measurement Initiation procedure in [8].

Proposal 2: PCAP, but not RANAP, will need updating to support WLAN, Bluetooth and barometric pressure measurements.

Proposal 3: Adding the new measurements to PCAP will only impact signaling for SAS-centric mode.
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