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1 Introduction
In RAN#73 the WID on “Further Indoor Positioning enhancements for UTRA and LTE” was updated to explicitly state that requirements for Bluetooth measurements for indoor positioning are within the scope of the WI [1]:
1)
Specify the UE performance requirements for positioning enhancements, including WLAN and Bluetooth-based positioning enhancements. [RAN4]


a) Send LS on WLAN and Bluetooth-based positioning to determine the scope of the work. [RAN4]  

As stated in the objective that in order to specify the corresponding UE requirements for the relevant Bluetooth measurements RAN4 is required to seek feedback and guidance from Bluetooth standardization group regarding the requirements.  
In this contribution we briefly analyse the expected requirements needed for Bluetooth measurements for indoor positioning.

2 Bluetooth Measurements for Indoor Positioning
2.1 Background

In the LPP specification (TS 36.355, Rel-13), RAN2 has specified signalling protocol to support Bluetooth (BT) beacon received signal strength indicator (RSSI) measurement for positioning. This means the UE upon request from E-SMLC transmits BT RSSI measurement results to the E-SMLC via LPP signalling. The BT RSSI is expressed in dBm. The LPP signalling enables the UE to report up to 32 BT RSSI measurements i.e. measurements on 32 access points transmitting Bluetooth beacons.
6.5.7.2
BT Location Information Elements
–
BT-MeasurementInformation
-- ASN1START

BT-MeasurementInformation-r13 ::= SEQUENCE {

measurementReferenceTime-r13

UTCTime





OPTIONAL,


bt-MeasurementList-r13



BT-MeasurementList-r13

OPTIONAL,


...

}

BT-MeasurementList-r13 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-MeasurementElement-r13

BT-MeasurementElement-r13 ::= SEQUENCE {


btAddr-r13





BIT STRING (SIZE (48)),


rssi-r13 





INTEGER (-128..127)



OPTIONAL,


...

}

2.2 Analysis of Requirements for Bluetooth RSSI Measurement 
From RAN4 requirement perspective, measurement accuracy of BT RSSI needs to be specified in TS 36.133, Rel-14. The measurement accuracy needs to be met over physical layer (L1) measurement period. In addition, RAN4 also has to define measurement reporting delay and measurement report mapping corresponding to LPP signalling. RAN4 also needs to specify the number of access points on which the UE can perform BT RSSI measurements within the L1 period. 

In Bluetooth the beacon may be transmitted at different intervals with shortest interval being around 100 ms (similar to WLAN beacon transmission interval). In order to achieve reasonable measurement period, RAN4 should assume that beacon transmission interval at the measured AP is 100 ms. 

In TS 36.355 BT RSSI report ranges from -128 dBm to 127 dBm. RAN4 needs to also seek guidance on the reporting range since this was specified by RAN2 without RAN4 input. 
RAN4 needs to send LS to Bluetooth regarding the achievable measurement accuracy of BT RSSI and the corresponding L1 measurement period. Based on their feedback RAN4 can develop the performance requirements for BT RSSI. 

· Proposal # 1: RAN4 sends LS to Bluetooth requesting them about the achievable BT RSSI measurement accuracy, the L1 measurement period over which the measurement accuracy can be met assuming beacon transmission every 100 ms, the BT RSSI reporting range and minimum number of BT RSSI measurements over different access points within L1 period.
3 Conclusion
In this paper we have briefly analysed the type of requirements needed for BT RSSI measurement which is reported by the UE to E-SMLC via LPP for positioning purpose. The main proposal is:
· Proposal # 1: RAN4 sends LS to Bluetooth requesting them about:
· the achievable BT RSSI measurement accuracy, 
· the L1 measurement period over which the measurement accuracy can be met assuming beacon transmission every 100 ms, 
· the BT RSSI reporting range and 
· minimum number of BT RSSI measurements over different access points within L1 period.

The corresponding draft LS out to Bluetooth is provided in [2] based on the above stated proposal.
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