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1 Introduction

At the last RAN Plenary meeting, new WI “Bluetooth/WLAN measurement collection in MDT” was approved [1]. According to the WID, the objective is to introduce Bluetooth (BT) and WLAN measurement collection in MDT to monitor and assess coverage performance of BT and WLAN network and also to provide location information for the associated other MDT measurements [2]. In this contribution, we discuss possible solutions for satisfying above objective.
2 Discussion
It was agreed to introduce BT and WLAN measurement collection in MDT. According to [3], there are two different scenarios when WLAN/BT MDT is useful;

Scenario 1: WLAN measurement to assess indoor performance
Scenario 2: WLAN/BT measurements to provide location information for the associated other MDT measurements
In our understanding of scenario 1, WLAN measurement results will be used for indoor performance improvement. On the other hand, WLAN/BT measurement results are just used as detailed location information in scenario 2. So we believe they should be discussed separately since UE behaviour do not need to be the same between the two scenarios as the requirements are different. For example, we think BT measurement results are not helpful to assess indoor performance for Scenario 1. Although it may be ideal to have a common solution for both scenarios, RAN2 should first discuss the scenarios separately before further discussion of whether a common solution is viable. 
Proposal 1: 
RAN2 should discuss Scenario 1 and Scenario 2 separately.
Since UE power consumption is always an issue esp. for MDT, UEs should not be required to report/log WLAN and BT measurements if they are not available. In other words, UE don’t need to measure WLAN/BT if their radios are not turned on even though WLAN/BT MDT is configured.
Proposal 2: 
UEs don’t need to measure WLAN/BT if their radios are not turned on even though WLAN/BT MDT is configured.
2.1 WLAN measurement to assess indoor performance (Scenario 1)
MDT is introduced in Release 10 and enhanced in subsequent releases. Currently 3 MDT mechanisms i.e., Immediate MDT, Logged MDT in IDLE and Logged MDT in CONN/IDLE are standardized [4] [5]. For reducing standardisation work, existing mechanisms should be reused as much as possible. Then RAN2 should discuss which one of the mechanisms should be adopted as the baseline mechanism this scenario. We think measurements in both IDLE and CONN modes are needed since WLAN communication occurs regardless of the RRC state. So if RAN2 selects Logged MDT in IDLE then Immediate MDT is also needed just as in Rel-10. Therefore, the possible alternatives are as follows:
Alt. 1: The combination of Immediate MDT and Logged MDT in IDLE
Alt. 2: Logged MDT in CONN/IDLE (which was standardised for MBSFN MDT)
We believe Alt. 2 is simpler than Alt. 1 since the same configuration for IDLE and CONN can be provided to the UE once and applicable in both modes. The retrieval of the data is also cleaner since the NW wouldn’t need to provide the TCE separate data for CONN and IDLE. Therefore, we propose Logged MDT in CONN/IDLE scheme (which was standardised for MBSFN MDT) should be applied for WLAN measurement to assess indoor performance. 
Proposal 3: 
For WLAN measurement collection in MDT, measurements in both IDLE and CONN modes are needed.
Proposal 4: 
To assess indoor performance of WLAN, Logged MDT in CONN/IDLE scheme should be applied.

In order to include WLAN measurement results into the log, an optional indication “for WLAN measurement to assess indoor performance” should be introduced in LoggedMeasurementConfiguration. If this indication is configured and WLAN measurement is available, UE will log them as long as UE can measure WLAN RSSI and is within the configured logging area and duration. It can be further discussed if there needs to be a restriction on the maximum number of WLAN APs which can be included in log in one logging session.
Another related issue is if any restriction of the type of WLAN AP is needed for logging. In our understanding, for satisfying the object “to assess indoor performance”, it’s enough to log measurement results of WLAN AP deployed by operators. Also, if UE includes WLAN AP’s measurement results which are not deployed by the operator, logging opportunities may be reduced since the UE don’t need to continue logging if the size of log exceeds 64kB [6]. 
One way to achieve logging restriction is for the NW to provide WLAN AP information in LoggedMeasurementConfiguration. However, the cell which configures the Logged MDT may be different from where the cell where the WLAN measurements are performed, so there is no guarantee that the UE will collect the WLAN AP measurement log as intended unless there is some commonality among WLAN APs from different cells. Another way is to reuse existing broadcast signal standardized for WLAN interworking i.e., if SIB17 is broadcasted, this would allow UEs to obtain the configurations of the operator’s WLAN APs as it moves from cell to cell and the UE will only include measurement results of WLAN AP informed by SIB 17. However, this solution is only available for NW which WLAN interworking is introduced so it may be further considered if this information needs to be available in another SIB or a new SIB.
Proposal 5:
RAN2 should discuss if any restriction of logging WLAN AP is needed to assess indoor performance.

Assuming Logged MDT is supported for WLAN measurements, it should also be considered whether the logging should be performed periodically as in the case of Logged MDT in IDLE in Rel-10 or there would be further restriction that logging is only performed when WLAN is available similar to the case for MBSFN MDT whereby the Logged MDT is only performed when the UE is receiving MBMS service. Since the reception of WLAN signal is not the same as receiving MBMS service, it would be difficult to configure the UE to log measurements only when WLAN AP is present; therefore the measurements should follow the Rel-10 MDT principle for Logged MDT with periodic measurements for the duration of the MDT campaign. Therefore, the UE should attempt to measure WLAN beacon signal periodically for the duration of the MDT campaign as long as the UE’s WLAN radio is turned on.
Proposal 6:
The UE should attempt to measure WLAN beacon signal periodically for the duration of the MDT campaign.  
Assuming Logged MDT is supported for WLAN measurements and the logging is performed periodically as in Proposal 6, it should also be considered whether the UE should provide an indication to the eNB whether any WLAN signal is logged. In most situations, the eNB would configure the UE to include WLAN measurements in addition to downlink pilot strength measurements without knowing whether the UE will be in proximity of WLAN during the duration of the MDT campaign. Therefore, in some cases the UE may only have logs associated with downlink pilot strength measurements. However, it is the objective of this WI to collect information associated with WLAN signals and not just the downlink pilot strength measurements from Rel-10. To prevent the eNB from collecting measurement reports that are not intended for the campaign we believe one of the two options below should be considered:

Opt. 1: The UE does not send the availability indicator to the eNB if no WLAN measurement is logged.

Opt. 2: The UE includes in the availability indicator an indication of whether any WLAN measurement is logged.

With Opt. 1, the UE is making the decision of whether the log is useful for the NW. The NW would not have the option to retrieve the log if it decided later on that such a log may still be useful. With Opt. 2 the UE behaviour remains the same as in existing MDT in terms of when the availability indicator should be sent and from this perspective we think Opt. 2 is preferable. 

Proposal 7: 
The UE includes in the availability indicator an indication of whether any WLAN measurement is logged.
2.2 WLAN/BT measurements to provide location information for the associated other MDT measurements (Scenario 2)
In this scenario, the WLAN/BT measurements may be used as the source of location information [7]. For indoor UEs WLAN/BT RF fingerprints may be more reliable than GNSS if it’s even available. However, for outdoor UEs, WLAN/BT RF fingerprints are not as useful since they are usually located indoors. Furthermore, GNSS and WLAN/BT are not usually available at the same time. Therefore, UEs should not include WLAN/BT RF fingerprints information in the log when GNSS signal is strong enough even though UE configured “to measure WLAN/BT for using location information”. If they are not included in log, logging opportunity may be increased due the memory size constraint for logging. Conversely, if GNSS signal is weak or GNSS is not available, UE should include WLAN/BT RF fingerprints information in the log. If the above approach is reasonable, an optional indication “for WLAN/BT measurements to provide location information for the associated other MDT measurements” should be introduced for obtaining the detailed location information.
Proposal 8: 
If GNSS measurement results are available then the UE shouldn’t need to measure WLAN/BT for using location information.

Proposal 9: 
If the UE is configured with WLAN/BT measurements for location information, the UE will attempt to measure, report and log WLAN/BT signals for using location information only when GNSS signal is not available. 
In contrast to the scenario 1 for indoor performance, we believe the use Alt 1 in section 2.1 (The combination of Immediate MDT and Logged MDT in IDLE) is more appropriate for scenario 2 since Immediate MDT also has the advantage for operators to improve cellular performance since Power Headroom measurement, Scheduled IP Throughput measurement, Packet Delay measurement, Packet Loss rate measurement are all part of Immediate MDT and WLAN/BT measurement results are just used as detailed location information. 
Proposal 10: 
For measurement of location information, the combination of Immediate MDT and Logged MDT in IDLE should be adopted.

Assuming Proposal 10 is agreeable, the Immediate MDT and Logged MDT should allow for the following configurations related to WLAN/BT:
Immediate MDT;
UE should include any WLAN/BT in order of decreasing WLAN/BT RSSI, i.e. the best WLAN/BT is included first, in a measurement report. Round trip time could be reported optionally if WLAN measurement is available. Note this UE behaviour is quite similar to when the reportAnyWLAN IE is configured.

Logged MDT

UE should include available WLAN/BT measurement results in log as neighbouring cells. Round trip time could be optionally included in the log if WLAN/BT measurement is available. It is FFS if the maximum number of WLAN/BT which includes in log at one logging session. If UE configured both WLAN measurement to assess indoor performance and WLAN/BT measurements to provide location information for the associated other MDT measurements, WLAN AP measurement result should not be logged as neighbouring cells for avoiding the duplication as mentioned in Proposal 8.
2.3 Common solution vs. Separate solutions
As previously discussed in Sections 2.1 and 2.2, the UE behaviour is not the same between the two scenarios due to the separate requirements. Therefore, we prefer to have separate solutions for “WLAN measurement to assess indoor performance” and “WLAN/BT measurements to provide location information for the associated other MDT measurements”. Then RAN2 should introduce two different WLAN/BT MDT indications “for WLAN measurement to assess indoor performance” and “for WLAN/BT measurements to provide location information for the associated other MDT measurements”.
Proposal 11: 
Separate solutions should be introduced for Scenarios 1 & 2. 
Proposal 12:    Indications for the support of the two scenarios should be provided in their respective MDT mechanisms (i.e., Alt 2 for Scenario 1 and Alt 1 for Scenario 2). 
3 Conclusion

In this contribution, we discuss possible solutions to introduce Bluetooth (BT) and WLAN measurement collection in MDT to monitor and assess coverage performance of BT and WLAN network and also to provide location information for the associated other MDT measurements. We have following proposals.
Proposal 1: 
RAN2 should discuss Scenario 1 and Scenario 2 separately.
Proposal 2: 
UEs don’t need to measure WLAN/BT if their radios are not turned on even though WLAN/BT MDT is configured.
Proposal 3: 
For WLAN measurement collection in MDT, measurements in both IDLE and CONN modes are needed.
Proposal 4: 
To assess indoor performance of WLAN, Logged MDT in CONN/IDLE scheme should be applied.
Proposal 5:
RAN2 should discuss if any restriction of logging WLAN AP is needed to assess indoor performance.

Proposal 6:
The UE should attempt to measure WLAN beacon signal periodically for the duration of the MDT campaign.  

Proposal 7: 
The UE includes in the availability indicator an indication of whether any WLAN measurement is logged.
Proposal 8: 
If GNSS measurement results are available then the UE shouldn’t need to measure WLAN/BT for using location information.

Proposal 9: 
If the UE is configured with WLAN/BT measurements for location information, the UE will attempt to measure, report and log WLAN/BT signals for using location information only when GNSS signal is not available. 

Proposal 10: 
For measurement of location information, the combination of Immediate MDT and Logged MDT in IDLE should be adopted.

Proposal 11: 
Separate solutions should be introduced for Scenarios 1 & 2. 
Proposal 12:    Indications for the support of the two scenarios should be provided in their respective MDT mechanisms (i.e., Alt 2 for Scenario 1 and Alt 1 for Scenario 2). 
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