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Introduction

Bluetooth/WLAN measurement collection in MDT has been discussed at RAN2#101 meeting. Several aspects has been discussed including MDT configuration, measurement collecting etc. However, how to provide UE with Position Assistant information for Bluetooth/WLAN has not been touched. This contribution provides our understanding to this aspect.

Discussion
Position Assistant information

In the existing 3GPP system, there are two basic location modes, one is UE-based, the other is UE-assisted.The UE-based mode refers to that UE computes location information and reports it to the network. The UE-assisted mode is that the terminal provides location measurement information to the network, and the network calculates the location of the UE at the moment. Therefore, the Assistant information provided by the network is also divided into two types. One type is used for UE-based mode. This type of Assistant information can help UE calculate the location faster and more accurately. Another type of location assistance information is used in the UE-assisted mode, which helps UE to use less search time in the location measurement and find the location equipment provided by the Operator more accurately. 

In the research scope of Bluetooth/WLAN measurement collection in MDT, whether it is immediate MDT or Logged MDT, it is UE executing location measurement and reporting the measurement results to the network, and the location of UE at the time is calculated on the network side according to the measurement results. So this is a UE-assisted mode position. The terminology position assistance information is refer to the type of UE-assisted. 

Observation1: Bluetooth/WLAN measurement collection in MDT belongs to the UE-assisted Position. 

Position Assistant information for Bluetooth/Wi-Fi
During the study on Indoor Positioning Enhancements for UTRA and LTE[1], position assistance information for Wi-Fi/Bluetooth was discussed and identified as helpful to the UE location measurement.The conclusion in the TR is copied below for easy reference. 

	TR36857 Study on indoor positioning enhancements for UTRA and LTE

RAN2 identified the following Wi-Fi/Bluetooth based positioning options which may operate in the following modes:

-
Standalone/autonomous:
The UE performs Wi-Fi/Bluetooth position measurements and location computation without network assistance. 
-
UE-assisted, E-SMLC based:
The UE provides Wi-Fi/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.


Observation 2:It was already agreed in TR 36.875 that for Wi-Fi/Bluetooth assistance information provided by Network is helpful to the UE location measurement.

Position Assistant information for Wi-Fi in LCS Specification
LCS (LoCation Service) is the main position solution in 3GPP. LCS has already supported the configuration of Wi-Fi assistance information. As can be seen from the following description, LCS has defined parameters such as device identification (BSSID) for detailed location assistance information, and LCS also defines procedure for network (LCS server) to provide UE (LCS client) with Wi-Fi assistance information.

	36.305 Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN.

8.7.2.2 Information that may be transferred from the E-SMLC to UE

Table 8.7.2.2-1 lists assistance data for both UE-assisted and UE-based modes that may be sent from the E-SMLC to the UE. 

NOTE:
The provision of these assistance data elements and the usage of these elements by the UE depend on the E‑UTRAN and UE capabilities, respectively.

Table 8.7.2.2-1: Information that may be transferred from the E-SMLC to UE

Assistance Data 

WLAN AP List

BSSID

SSID

AP Type Data(1)
AP Location

NOTE 1: WLAN AP Type Data may include WLAN Type (e.g., 802.11a/b/g/n/ac/ad, etc.), transmit power, antenna gain, coverage area, etc.




Observation 3: LCS has already supported the configuration of Wi-Fi assistance information.
Position Assistant information for Wi-Fi in RRC specification
During the Working Item LTE-WLAN aggregation[2],Wi-Fi assistance information was also considered for UE. ENB would configure the measurement of UE according to needs. In the measurement configuration, eNB provides Wi-Fi assistance information for UE. Channel, band, BSSID, HESSID, SSID, etc) should be used for measurement . The MeasObjectWLAN is designed for WLAN measurement. The detail is copied below for reference.As described below, the Wi-Fi assistance information includes information of channel, band, BSSID, HESSID, SSID. 

Withe help of these information, UE is able to use less search time in the location measurement and find the location equipment provided by the Operator more accurately. Since the definition has been captured in specification, then to reuse these information will have minimal impact on the specification. 

	36.331MeasObjectWLAN

The IE MeasObjectWLAN specifies information applicable for inter-RAT WLAN measurements. E-UTRAN configures at least one WLAN identifier in the MeasObjectWLAN.
-- ASN1START

MeasObjectWLAN-r13 ::=
SEQUENCE {


carrierFreq-r13




CHOICE {



bandIndicatorListWLAN-r13

SEQUENCE (SIZE (1..maxWLAN-Bands-r13)) OF WLAN-BandIndicator-r13,


carrierInfoListWLAN-r13


SEQUENCE (SIZE (1..maxWLAN-CarrierInfo-r13)) OF WLAN-CarrierInfo-r13


}

OPTIONAL,
-- Need ON


wlan-ToAddModList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON


wlan-ToRemoveList-r13



WLAN-Id-List-r13


OPTIONAL,
-- Need ON


...

}

WLAN-BandIndicator-r13 ::=
ENUMERATED {band2dot4, band5, band60-v1430, spare5, spare4, spare3, spare2, spare1, ...}

-- ASN1STOP




Observation 4:Reusing MeasObjectWLAN Wi-Fi assistance information for Bluetooth/WLAN measurement collection in MDT will have minimal impact on the specification.

Addition benefit of Position Assistant information for Bluetooth/Wi-Fi in MDT
For Bluetooth/WLAN measurement collection in MDT, in the deployment environment, there are a large number of Operators or private Bluetooth information (vehicle, hand-held) or Wi-Fi information (private deployment). It is not helpful for UE to collects these irrelevance information in MDT measurement report. In addition, reporting irrelevant Wi-Fi/Bluetooth information may introduce two issues. One issue is the concern of security. UE can be requested to collect Wi-Fi/Bluetooth deployment details belong to one Operator and reports them to its competitor.The detail includes device location, device type, Radio configuration intensity, etc. Another issue is irrelevant information introduces signaling overhead, which could waste UE power,valuable radio resources and Location computing capacity of network. 

Observation 5:Assistant information of Wi-Fi/Bluetooth information can lower security risk and reduces signaling overhead.

Based all the observations above, it is propose:

Proposal 1: When configuring Wi-Fi/Bluetooth MDT, eNB provides Position Assistant information to UE. 

Proposal 2: RAN 2 to consider Stage 3 update of 36.331 in Annex1. 

Conclusion and proposals

Based on the above, the observations and proposals are :
Observation1: Bluetooth/WLAN measurement collection in MDT belongs to the UE-assisted Position.

Observation 2:It was already agreed in TR 36.875 that for Wi-Fi/Bluetooth assistance information provided by Network is helpful to the UE location measurement.

Observation 3: LCS has already supported the configuration of Wi-Fi assistance information.

Observation 4:Reusing MeasObjectWLAN Wi-Fi assistance information for Bluetooth/WLAN measurement collection in MDT will have minimal impact on the specification.

Observation 5:Assistant information of Wi-Fi/Bluetooth information can lower security risk and reduces signaling overhead.

Proposal 1: When configuring Wi-Fi/Bluetooth MDT, eNB provides Position Assistant information to UE. 

Proposal 2: RAN 2 to consider Stage 3 update of 36.331 in Annex1.
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Annex 1 : Stage 3 update for 36.331

Logged MDT:

	LoggedMeasurementConfiguration-v15xy-IEs ::= SEQUENCE {


obtainBT-meas-r15


ENUMERATED {setup}




OPTIONAL,


obtainWLAN-meas-r15


ENUMERATED {setup}




OPTIONAL,


wlan-meas-List-r15

     WLAN-Id-List-r13


          OPTIONAL,
-- Need ON

     wlan-meas-carrierFreq-r15
carrierFreq-r13

                    OPTIONAL,
-- Need ON

BT-meas-List-r15 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-meas-r15  OPTIONAL,
BT-meas-r15 ::= SEQUENCE {


  btAddr-r15





BIT STRING (SIZE (48)),            OPTIONAL,   -- Need ON

}  
nonCriticalExtension


SEQUENCE {}




OPTIONAL

 }

maxBT-Beacon-r15



INTEGER ::= 32


Stage 2 Immediate MDT

	OtherConfig information element
,


[[
obtainBT-meas-r15



ENUMERATED {setup}




OPTIONAL,



obtainWLAN-meas-r15



ENUMERATED {setup}




OPTIONAL,

wlan-meas-List-r15

     WLAN-Id-List-r13


          OPTIONAL,
-- Need ON

      wlan-meas-carrierFreq-r15
carrierFreq-r13

                    OPTIONAL,
-- Need ON

BT-meas-List-r15 ::= SEQUENCE (SIZE(1..maxBT-Beacon-r13)) OF BT-meas-r15  OPTIONAL,
BT-meas-r15 ::= SEQUENCE {


 btAddr-r15





BIT STRING (SIZE (48)),            OPTIONAL,   -- Need ON

}  

]]
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