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1.  

Introduction
At RAN1#80bis meeting, it was agreed that existing WiFi, Bluetooth (BT) and Barometric Pressure Measurements can be used as potential positioning enhancement techniques [1]. It is expected that these techniques have no impacts to RAN1 specifications. However, there are potential impacts to RAN2 specifications.
This contribution provides a text proposal for TR 37.857 [6].
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7.2.2
Wi-Fi/Bluetooth based positioning

Existing Wi-Fi and/or Bluetooth technologies can be used as potential indoor positioning enhancement techniques.
WiFi-based positioning systems are widely used for commercial Location Based Services (LBS). Various smartphones and operating system vendors provide the ability to provide position estimates using WiFi transceivers. This is usually accomplished by collecting RSSI and other information from the UE’s WiFi receiver, and applying a location determination algorithm using databases of the estimated positions or coverage areas of WiFi access points. 
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.  
WiFi/Bluetooth based positioning may operate in the following modes:
· Standalone/autonomous:
The UE performs WiFi/Bluetooth position measurements and location computation without network assistance. 
· UE-assisted:
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:
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. 
To enable WiFi/Bluetooth based positioning in UMTS control plane location, RRC [14] and PCAP [15] protocols need to be updated (e.g., UE capabilities, assistance data delivery, position measurement reporting).
To enable WiFi/Bluetooth based positioning in LTE control plane location, the following protocol options have been identified:
· LPP/LPPe:
WiFi and Bluetooth based positioning is supported in OMA LPPe protocol [13], for both, UE-based and UE-assisted mode. LPPe is supported in LPP [12] via an EPDU ID (EPDU-ID 1).
· LPP updates:
WiFi and Bluetooth measurements and assistance data may be included in LPP [12], together with corresponding UE capability updates. The method used to compute the location estimate may also need to be included in the UE measurement report (e.g., for standalone/autonomous mode).
· RRC and LPPa:
WiFi and Bluetooth measurements and assistance data may be included in the RRC measurement configuration [16], together with corresponding UE capability updates. The UE measurements may be forwarded to the E‑SMLC via LPPa [11]. The server generated assistance data may be provided to the eNB via LPPa. The method used to compute the location estimate may also need to be included in the UE measurement report (e.g., for standalone/autonomous mode).

7.2.3
Barometric pressure sensor positioning 

Barometric sensor information is relevant for this study item, but will not impact RAN1 specifications.
The use of barometric sensors for identifying height information is motivated by the fundamental property that atmospheric pressure drops with an increase in altitude. Barometric sensors have started appearing on smartphones and other portable devices. As deployment rates improve, barometers represent a potential solution for accurate vertical location for e.g., E911. 
Barometric pressure sensor positioning may operate in the following modes:

· Standalone/autonomous:
The UE performs barometric pressure sensor measurements and altitude computation without network assistance. 
· UE-assisted:
The UE provides barometric pressure sensor measurements, e.g air pressure, to the network for computation of altitude information by the network. 
· UE-based:
The UE performs barometric pressure sensor measurements and uses the measurements (possibly together with other location measurements) for the computation of altitude information. The assistance data required for this (e.g., reference atmospheric pressure) may be provided to the UE by the network. 
To enable barometric pressure sensor positioning in UMTS control plane location, RRC [14] and PCAP [15] protocols need to be updated (e.g., UE capabilities, assistance data delivery, sensor measurement reporting).

To enable barometric pressure sensor positioning in LTE control plane location, the following protocol options have been identified:

· LPP/LPPe:
Barometric pressure sensor positioning is supported in OMA LPPe protocol [13], for both, UE-based and UE-assisted mode. LPPe is supported in LPP [12] via an EPDU ID (EPDU-ID 1).

· LPP updates:
Barometric pressure sensor positioning (e.g., sensor measurements and assistance data) may be included in LPP [12], together with corresponding UE capability updates. The method used to compute vertical location may also need to be included in the UE measurement report (e.g., for standalone/autonomous mode).
· RRC and LPPa:
Barometric pressure sensor positioning (e.g., sensor measurements and assistance data) may be included in the RRC measurement configuration [16], together with corresponding UE capability updates. The UE barometric pressure measurements may be forwarded to the E-SMLC via LPPa [11]. The server generated assistance data may be provided to the eNB via LPPa. The method used to compute vertical location may also need to be included in the UE measurement report (e.g., for standalone/autonomous mode).
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