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1	Introduction
In the RAN2#101 meeting, rich agreements have been achieved on the topic of Bluetooth/WLAN measurement collection in MDT. The unsolved signalling overhead issue for Logged MDT raised in [1] is the biggest challenge for now. To solve the issue for WLAN MDT case, two solutions are given in [2]. In this contribution, we would look further into the solutions.
2	Discussion
In order to facilitate the analysis, assuming up to 32 WLAN APs or 32 Bluetooth beacons measurements could be collected and reported simultaneously.  The maximum number of reported WLAN APs follows the existing IE maxWLAN-Id-Report-r14 in TS36.331, and that of Bluetooth beacons follows the definition in LPP specification TS36.355.
Generally five options could be considered to decrease the signalling overhead:
Option 1: Configure and report WLAN and Bluetooth measurements separately.
WLAN and Bluetooth measurement collections are two different features and operators may have interest in WLAN only or Bluetooth beacon only in a specific area, which means separate WLAN and Bluetooth measurements could be configured and reported and it is implementation problem.
Assuming MAC address (mandatory) and RSSI (optional) are reported per Bluetooth beacon according to the agreements in the last meeting and 32 beacons measurements are reported simultaneously, the corresponding reported data size is 32* 48(mandatory)/56 (mandatory+optional)bits*L where L is the number of the logged files. Given that the UE memory size is 64kB, up to 333/285 Bluetooth files could be logged. Correspondingly for WLAN, assuming BSSID/SSID/HESSID (mandatory) and RSSI&RTT (optional) is reported per AP and 32 WLAN measurements are reported simultaneously, the total data size ranges from 32* 91 bits*L to  32* 395 bits*L where L is the number of the logged files. Given that the UE memory size is 64kB, up to 175~40 WLAN files could be logged.
Though the number of Bluetooth logged files or WLAN logged files may be limited, they are also of great value to operators. Logging of WLAN or Bluetooth measurements may have some impacts on other logged MDT operation due to the limited UE memory size, but it is just an operator preference/balancing issue and has no impact on UE.
Observation 1. Logging of WLAN or Bluetooth measurements may have some impacts on other logged MDT operation, but it is just an operator preference/balancing issue and has no impact on UE.
Option 2: Decrease maximum number of WLAN APs and Bluetooth beacons measured.
Restricting the maximum number of WLAN or Bluetooth measurements with a smaller value is a straight forward method to reduce the signalling overhead, but the effectiveness may not be satisfying. For example, the UE is in the airport where tens of Bluetooth devices are detected but most of them are personal wearable IoT devices which is of little use to calculate the UE location. If 32 Bluetooth measurements are allowed to be reported, the operator would have a larger chance to screen out useful measurement results. However if only 8 Bluetooth measurement results are allowed, it is highly likely most of the measurements are from personal IoT devices. Thus simply decreasing the maximum number of WLAN APs or Bluetooth beacons measured may not contribute to UE location calculation, instead the useless data would occupy the limited valuable UE memory and thus impact other MDT operation.
Observation 2. Simply decreasing the maximum number of WLAN APs and Bluetooth beacons measured may not contribute to UE location calculation, instead the useless data would occupy the limited valuable UE memory and thus impact other MDT operation.
Proposal 1:  Simply decreasing the maximum number of WLAN APs or Bluetooth beacons measured is not supported.
Option 3: Restrict the configuration parameters for WLAN measurement 
As suggested in [1] less reporting parameters can be configured. For example, only RSSI and BSSID are reported for WLAN measurements then the payload size is only 7 bytes per WLAN APs. However this option applies only to WLAN measurements. 
Observation 3. Restricting the reporting parameters applies only to WLAN measurements.
Proposal 2:  RSSI or RTT could be configured and reported separately for WLAN measurement collection.
Option 4: Indicate the UEs to collect the intended measurements
As suggested in [2] some common WLAN AP information or beacon information could be provided by the network to indicate the UEs to collect the measurements as intended. For example, the network indicates the UEs to report China Mobile deployed Bluetooth beacons or WLAN APs whose local name is “CMCC”. This method could not only significantly reduce the signalling overhead but also increase the validity of the collections. Another example is to indicate the Bluetooth beacons deployed by operators to broadcast a service UUID that represents MDT service. Then UE could only report the measurements of the Bluetooth beacons which broadcast this specific service UUID.
Observation 4. Indicate the UEs to collect the intended measurements could not only reduce the signalling overhead but also increase the validity of the collections.
[bookmark: OLE_LINK1]Option 5: Combinations of option 1~4.
Before consider the combinations of option 1~4, it is better to have a contrastive analysis of the pros and cons of the options. 
Table 1   Comparison among the above four options
	
	Reduce overhead?
	Ensure data validity for UE location calculation?
	Applicable to both WLAN and Bluetooth?
	Impacts on other MDT operation

	Option 1: report WLAN and Bluetooth measurements separately
	YES
	NO
	YES
	Large
The data would quickly fill up the UE memory space 

	Option 2: Decrease maximum number
	YES
	NO
Less measurement collection often means less useful data 
the worst 
	YES
	Small 

	Option 3: Restrict reporting parameters
	YES
	NO
	NO
WLAN only
the worst 
	Small 

	Option 4: Provide some common information
	YES
	YES
The collected data are intended and basically useful
The best 
	YES
	Smallest 
Data only meet certain conditions would be logged  



As recommended in Proposal 1, simply decreasing the maximum number of WLAN APs or Bluetooth beacons measured should not be supported. Similarly, the combination of option 2&1 or 2&3 or 1&2&3 will not produce good performance. Therefore these options should not be supported as well. Fortunately option 2 and option 4 can benefit from each other. With the help of option 2, overhead of option 4 can be further reduced. With option 4, the data validity of option 2 is ensured. 
Proposal 3:  Support all the combinations except options 2&1 or 2&3 or 1&2&3.
3	Conclusion
In summary, our considerations and recommendations are list below:
Observation 1. Logging of WLAN or Bluetooth measurements may have some impacts on other logged MDT operation, but it is just an operator preference/balancing issue and has no impact on UE. 
Observation 2. Simply decreasing the maximum number of WLAN APs and Bluetooth beacons measured may not contribute to UE location calculation, instead the useless data would occupy the limited valuable UE memory and thus impact other MDT operation.
Observation 3. Restricting the reporting parameters applies only to WLAN measurements.
Observation 4. Indicate the UEs to collect the intended measurements could not only reduce the signalling overhead but also increase the validity of the collections.
Proposal 1:  Simply decreasing the maximum number of WLAN APs or Bluetooth beacons measured is not supported.
Proposal 2:  RSSI or RTT could be configured and reported separately for WLAN measurement collection.
Proposal 3:  Support all the combinations except options 2&1 or 2&3 or 1&2&3.
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