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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
A new WI: Bluetooth/WLAN measurement collection in MDT, was approved at RAN plenary #78 meeting [1]. The objective of this work item is to introduce Bluetooth (BT) and WLAN measurement collection in MDT to monitor and assess indoor performance.
[bookmark: _Ref129681832]In this contribution, we will discuss the additional overhead by introducing WLAN/BT measurement collection in MDT.

Additional Payload size for measurement reporting
As discussed in our company’s another contribution [2], we think WLAN/BT device identifier and RSSI for WLAN/BT measurement need to be reported.
We will analyse additional overhead for WLAN/Bluetooth measurement collection in MDT under different configurations. 
Additional Payload size for measurement report per WLAN/Bluetooth device
Additional Payload size per Bluetooth device
The parameters used for BT measurement collection and report have been defined in [3], and the payload size are listed as follow:
· Beacon identifier: each BT device is allocated a unique 48-bits device address (BD_ADDR)
· RSSI: the RSSI is an 8-bits signed two’s complement integer (-128 to 127)
So the total payload size is 56 bits per beacon.
Table 1 Payload size per BT device
	Parameter
	Value (bits)
	Payload size per beacon (bits)

	BD_ADDR
	48
	56

	RSSI
	8
	



Additional Payload size per WLAN device
The parameters used for WLAN measurement collection are listed as follow:
· WLAN/AP identifier: each WLAN/AP need a unique identifier, and following parameters used as identifier have been defined in [5]. 
· SSID: 1~32 bytes
· BSSID: 6 bytes
· HESSID: 6 bytes
· RSSI: WLAN RSSI has been specified in [4] and the payload size is 8-bit.
In our understanding, there may be no need to measure and report all of the parameters listed above. So we should define the priority of the parameters.
· RSSI and BSSID: These parameters need to be configured to report all the time, so they have the highest priority.
· SSID and HESSID: SSID is the service set identifier or network name for the basic service set. Homogenous extended SSID is a globally unique identifier that in conjunction with the WLAN-SSID, may be used to provide network identification for a subscription service provider network. They can be used as auxiliary identifiers.
Here, we list the payload size under different configurations. The priority decreases within the column.
Table 2 Payload size per AP under different measurement configurations
	Parameter
	Value (bits)
	Payload size per AP (bits)

	RSSI
	8
	56
	312

	360

	BSSID
	48
	
	
	

	SSID
	256
	NA
	
	

	HESSID
	48
	
	NA
	



Observation 1: The payload size varies from 56 bits to 360 bits per WLAN AP, while the payload size is constant per Bluetooth beacon.

Total Additional Payload size for 32 WLAN APs and 32 Bluetooth beacons
The location estimated will be more accurate with more measurement results. To ensure the indoor MDT performance, measurement collection from multiple WLAN APs or Bluetooth beacons is needed. We assume that measurements for 32 WLAN APs and 32 Bluetooth beacons are collected and reported simultaneously.  
To simplify the analysis, we assume that 
· The payload size per Bluetooth beacon is 56 bits 
· The payload size can be 56 bits or 360 bits per WLAN AP, i.e. minimum and maximum value are chosen.

Total Payload size when payload size per AP with minimum value
In this section, we assume that the payload size per WLAN AP is 56 bits, so the total payload size is equal to:


where N is the number of Bluetooth beacon, and M is the number of WLAN AP. 
N and M are assumed to be 32, so the total payload size is 3584 bits/448bytes per measurement log.
There are three different use cases for MDT, and the number of logged measurement files is different under different MDT types, so the total payload size of the measurement report is relate to MDT types. 
· Logged MDT
There may be multiple measurements until measurement report is triggered, so the payload size of the reported data is related to the number of logged files, and can be calculated as follow:


where L is the number of the logged files.
The maximum number of logged files is 5625, then the corresponding payload size is: 5625 * 448 bytes = 2.52 Mbytes

· Immediate MDT
There will be single logged measurement file, so the maximum size of reported data will be 448 bytes.

· RLF/RCEF:  
Similar to immediate MDT, the maximum size of reported data will be 448 bytes.

Total Payload size when payload size per AP with maximum value
In this section, we assume that the payload size per WLAN AP is 360 bits, so the total payload size is equal to:


 where N is the number of beacon, and M is the number of WLAN AP.
N and M are assumed to be 32, so the total payload size is 13312 bits/1664bytes per measurement log.
Similar method is used to calculate the total payload size, and the results are listed below:
Table 5 Total payload size of reported data under different use cases
	
	Logged MDT
	Immediate MDT
	RLF/RCEF

	Size (bytes)
	1664 * L
	1664
	1664


Note: L is the number of the logged files.

We can observe that the size of reported data is huge, which will leads to a series of problems.
1) Requirement for larger buffer size for UE.
For the logged MDT, the terminal will collect and log the measurement results until measurement reporting is triggered, so there may be multiple logged files need to be stored. 
The maximum number of logged files is 5625, then the corresponding data size is: 5625 * 1664 bytes = 9.36 Mbytes. 

2) High uplink overhead.
High uplink overhead will be made due to large data size especially for the poor coverage area.

3) Impact on network KPI.
RLC segmentation will be triggered for large signaling, and RLF may be occurred if one of the RLC segmentation is not successfully transmitted.

Observation 2: For immediate MDT and RLF report, the overhead up to 1664 bytes is large by introducing WLAN/BT measurement collection in MDT.
Observation 3: For logged MDT, the overhead up to 9.36 Mbytes is quite huge by introducing WLAN/BT measurement collection in MDT.
Observation 4: Huge overhead up to 9.36 Mbytes in MDT enhancement will affects UE’s buffer size and network KPI, and also leads to high uplink overhead.

Solutions for solving signaling overhead issue
For the signaling overhead issue, there may be some solutions.
Solution 1: Decrease maximum number of WLAN APs and Bluetooth beacons measured  
We can observe that the payload size is related to the number of WLAN APs and Bluetooth beacons from which measurement are collected. To diminish the signaling overhead, the maximum number of WLAN AP for MDT should be restricted with a smaller value, e.g. measurement for up to 8 WLAN APs and/or Bluetooth beacons can be collected and reported simultaneously.

Solution 2: Restrict the configuration parameters for WLAN measurement 
To decrease the total report payload size for WLAN measurement, less parameters can be defined, e.g. only RSSI and BSSID need to be reported for WLAN measurement in MDT.

Solution 3: Measurement results are carried by SRB 4 
QoE measurement collection has been studied in LTE release 15, and SRB4 was introduced due to large size of QoE report. SRB4 can be configured into a LCG with low priority, so there will be less impact on other SRB/DRB. 
The main issue for MDT enhancement is large size of reported data, which is similar to that in QoE measurement collection, so the method can be reused, i.e. MDT measurement results can be carried by SRB4.

Solution 4: Combinations of Solution1~3 
We see that solution 1, 2 and 3 can be combined so that the overhead impacts could be further minimized.
Proposal 1: It is proposed RAN2 to discuss solution to minimize the impacts due to large WLAN and Bluetooth reports, and potential solutions for large signaling overhead are:
· Decrease maximum number of WLAN APs and Bluetooth beacons measured.
· Restrict the configuration parameters for WLAN measurement.
· Measurement results are carried by SRB 4.
· Combination of solutions mentioned above.

Conclusions
In this contribution, we will discuss the additional overhead by introducing WLAN/BT measurement collection in MDT. The following are the observations and proposals that we have identified:
Observation 1: The payload size varies from 56 bits to 360 bits per WLAN AP, while the payload size is constant per Bluetooth beacon.
Observation 2: For immediate MDT and RLF report, the overhead up to 1664 bytes is large by introducing WLAN/BT measurement collection in MDT.
Observation 3: For logged MDT, the overhead up to 9.36 Mbytes is quite huge by introducing WLAN/BT measurement collection in MDT.
Observation 4: Huge overhead up to 9.36 Mbytes in MDT enhancement affects UE’s buffer size and network KPI, and leads to high uplink overhead. 

Proposal 1: It is proposed RAN2 to discuss solution to minimize the impacts due to large WLAN and Bluetooth reports, and potential solutions are:
· Decrease maximum number of WLAN APs and Bluetooth beacons measured.
· Restrict the configuration parameters for WLAN measurement.
· Measurement results are carried by SRB 4.
· Combination of solutions mentioned above.
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