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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 WLAN 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 WLAN measurements for positioning, RAN4 is required to seek feedback and guidance from IEEE 802.11 regarding the requirements for the WLAN measurements.  
In this contribution we briefly analyse the expected requirements needed for different types of WLAN measurements available for the indoor positioning.

2 WLAN Measurements for Indoor Positioning
2.1 Background

In the LPP specification (TS 36.355, Rel-13), RAN2 has specified signalling protocol to support two types of WLAN measurements for positioning: 

· WLAN received signal strength indicator (RSSI) and

· WLAN round trip time (RTT) between the UE and the access point (AP)
This means the UE can be requested by E-SMLC to report WLAN RSSI measurement results and/or WLAN RTT measurement results to the E-SMLC via LPP signalling. The WLAN RSSI is expressed in dBm. The WLAN RTT is expressed in units of ‘ns’. 
6.5.6.2
WLAN Location Information Elements

–
WLAN-MeasurementInformation

WLAN-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13

UTCTime





OPTIONAL,


wlan-MeasurementList-r13


WLAN-MeasurementList-r13
OPTIONAL,


...

}

WLAN-MeasurementList-r13 ::= SEQUENCE (SIZE(1..maxWLAN-AP-r13)) OF WLAN-MeasurementElement-r13

WLAN-MeasurementElement-r13 ::= SEQUENCE {


wlan-AP-Identifier-r13

WLAN-AP-Identifier-r13,


rssi-r13




INTEGER (-127..128)




OPTIONAL,

rtt-r13





WLAN-RTT-r13





OPTIONAL,

apChannelFrequency-r13

INTEGER (0..256)




OPTIONAL,


servingFlag-r13



BOOLEAN







OPTIONAL,


...

}

WLAN-AP-Identifier-r13 ::= SEQUENCE {


bssid-r13




OCTET STRING (SIZE (6)),


ssid-r13




OCTET STRING (SIZE (1..32))


OPTIONAL,


...

}

WLAN-RTT-r13 ::= SEQUENCE { 


rttValue-r13     INTEGER (0..16777215),


rttUnits-r13     ENUMERATED { 
microseconds,










hundredsofnanoseconds,










tensofnanoseconds,










nanoseconds,










tenthsofnanoseconds,










... },


rttAccuracy-r13  INTEGER (0..255)







OPTIONAL,


...

}

maxWLAN-AP-r13


INTEGER ::= 64

2.2 Analysis of Requirements for WLAN RSSI Measurement 
In TS 36.133, Rel-13, RAN4 introduced WLAN RSSI measurement requirements in the context of WLAN-LTE inter-working. The WLAN measurement time/period and reporting requirements are specified in sections 8.1.2.4.19/8.1.2.4.20 of TS 36.133, Rel-13. The WLAN measurement accuracy and measurement report mapping are specified in section 9.7.1 and 9.7.2 respectively. 
RAN4 has defined these requirements for WLAN RSSI based on the feedback from IEEE 802.11. Therefore these existing WLAN RSSI requirements can be reused for the WLAN RSSI measurement reporting specified for positioning i.e. via LPP. Some minor update to capture reporting of WLAN RSSI via LPP might be needed in TS 36.133.
In TS 36.355 the WLAN RSSI reporting range is defined between -127 dBm to 128 dBm. But based on feedback from IEEE 802.11, RAN4 has specified the report mapping between -100 dBm to 40 dBm with 1 dB of resolution. RAN4 should therefore inform about this inconsistency and request them to update their specification.

· Proposal # 1: Existing WLAN RSSI requirements defined in sections 8.1.2.4.19, 8.1.2.4.20 and 9.7 of TS 36.133 are reused for the WLAN RSSI measurement reporting mechanism specified for positioning in TS 36.355.
· Proposal # 2: Inform RAN2 that WLAN RSSI measurement report mapping is specified in TS 36.133 (section 8.7.2) from -100 dBm to 40 dBm with 1 dB of resolution.
2.3  Analysis of Requirements for WLAN RTT Measurement 

The UE reports the value of WLAN RTT, which is measured between the UE and the AP, and optionally reports the WLAN RTT accuracy, which is expressed as the standard deviation of the RTT. Units for each of these are 1000ns, 100ns, 10ns, 1ns, and 0.1ns.

The UE reported RTT accuracy is derived by the UE from the estimated RTT in terms of standard deviation of the measured RTT.  But in addition the ‘measurement accuracy’ of RTT value with respect to ideal value also needs to be specified by RAN4. Such measurement accuracy incorporates reception errors of received signal and transmission errors of transmitted signals used by the UE for performing the RTT measurement.
Therefore measurement accuracy of WLAN RTT with respect to an ideal value needs to be specified in TS 36.133, Rel-14. 
The RTT measurement accuracy needs to be met over physical layer (L1) measurement period. In addition, RAN4 also has to define RTT measurement reporting delay and measurement report mapping corresponding to LPP signalling. 

RAN4 should send LS to IEEE 802.11 regarding the achievable measurement accuracy of WLAN RTT and the corresponding L1 measurement period. Based on their feedback RAN4 can develop the performance requirements for WLAN RTT. 

Proposal # 3: RAN4 sends LS to IEEE 802.11 requesting them about the achievable measurement accuracy of WLAN RTT with respect to the ideal value, its L1 measurement period over which the measurement accuracy can be met and the RTT measurement report mapping.
3 Conclusion
In this paper we have briefly analysed the type of requirements needed for WLAN RSSI measurement and WLAN RTT measurement which are reported by the UE to E-SMLC via LPP for positioning purpose. The main proposals are:
· Proposal # 1: Existing WLAN RSSI requirements defined in sections 8.1.2.4.19, 8.1.2.4.20 and 9.7 of TS 36.133 are reused for the WLAN RSSI measurement reporting mechanism specified for positioning in TS 36.355.

· Proposal # 2: Inform RAN2 that WLAN RSSI measurement report mapping is specified in TS 36.133 (section 8.7.2) from -100 dBm to 40 dBm with 1 dB of resolution.
· Proposal # 3: RAN4 sends LS to IEEE 802.11 and Wi-Fi Alliance requesting them about the achievable measurement accuracy of WLAN RTT with respect to the ideal value, its L1 measurement period over which the measurement accuracy can be met and the RTT measurement report mapping.
The corresponding draft LS out to RAN2 is provided in [2] based on the above stated proposal#2.
The corresponding draft LS out to IEEE 802.11 and Wi-Fi Alliance is provided in [3] based on the above stated proposal#3.
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