 3GPP TSG-RAN WG2 Meeting #101	R2-1802878
Athens, Greece, 26th February - 2nd March 2018

Agenda Item:	9.19	Bluetooth/WLAN measurement collection in MDT
Source:	Huawei, HiSilicon
Title:	Overview of WLAN and Bluetooth measurement collection in MDT
Document for:	Discussion and decision

[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 framework for WLAN/BT measurement collection in MDT, and provide the standard impacts.
MDT framework
MDT framework has been defined in [2], and basic functions and procedures for MDT has been provided in [2]. General procedures for logged MDT and immediate MDT has been descripted, which includes procedures for MDT initiation, measurement configuration, measurement collection and measurement reporting. Measurements and reporting triggers also have been provided.
The main difference between MDT enhancement and legacy MDT is how to achieve UE’s location information. Location can be estimated by network with the help of the WLAN/BT measurement in MDT enhancement, so legacy MDT framework can be reused with minor modifications on measurement configuration due to introducing WLAN/BT measurement. 
Proposal 1: MDT framework can be reused for WLAN/BT measurement collection in MDT.

General Procedures for MDT
As discussed in our company’s another contribution [2], we think that logged MDT, immediate MDT and RLF report are supported in MDT enhancement. From our analysis, we think MDT framework can be reused with minor modifications. In this section, we will discuss impacts on measurement collection and reporting procedures for WLAN/BT measurement collection in MDT.
The basic MDT measurement collection procedures are shown in Figure 1 ~ Figure 3.


Figure 1 Measurement collection and report procedures for logged MDT



Figure 2 Measurement collection and report procedures for immediate MDT



Figure 3 Measurement collection and report procedures for RLF report
As mentioned above, the main difference between MDT enhancement and legacy MDT is how to achieve UE’s location information, so the basic procedures could be followed for WLAN/BT measurement collection in MDT.
Proposal 2: The basic measurement configuration and reporting procedures can be reused for WLAN/BT measurement collection in MDT.

To achieve higher location accuracy for indoor scenario, MDT enhancement is introduced in [1]. The network can make use of the location information of AP/ beacon and the WLAN/BT measurement results to determine the location of the UE. 
There are many papers and algorithms for location estimation based on RSSI, and RSSI can be measured in WLAN and Bluetooth system, so at least RSSI for WLAN/BT can be introduced as measurement metric to report in MDT enhancement, and the location information of AP/beacon can be obtained with AP/beacon identifiers and a references database of location information of AP/beacon.
Proposal 3: WLAN/BT device identifier and RSSI for WLAN/BT measurement collection in MDT need to be reported for location estimation.

If WLAN/BT device identifier and RSSI are introduced for WLAN/BT measurement. There may be impacts on related signaling, at least the followings are affected:
· Measurement configuration
· Logged measurement configuration
· Measurement logging
· Measurement reporting
· UE information request
· UE information response
Observation 1: Some signaling will be affected if WLAN/BT measurement in MDT is introduced.

WLAN/BT measurement are advised to assess the indoor performance and be used as location information in [1]. However, only WLAN APs or Bluetooth beacons are deployed in some areas, while both of them are deployed in some areas. In our understanding, the location can be estimated with WLAN measurements results, or Bluetooth measurement results, or both of them, so WLAN based measurement and Bluetooth based measurement should be configured and reported independently.
Proposal 4: WLAN based measurement and Bluetooth based measurement should be configured and reported independently.

Measurement object
As mentioned above, WLAN/BT device identifier and RSSI for WLAN/BT measurement need to be reported, we will discuss which parameter are needed as measurement object in this section.

Measurement object for WLAN
The parameters used for WLAN measurement reporting are listed as follow:
· WLAN/AP identifier: each WLAN/AP need a unique identifier, and following parameters used as identifier has been defined in [4]. 
· SSID: (optional)
· BSSID: (optional)
· HESSID: (optional)
· RSSI: WLAN RSSI has been specified in [5] and TS 36.214. 

Measurement object for Bluetooth
The parameters used for BT measurement reporting are listed as follow [6]:
· 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)
Observation 2: For measurement object for WLAN, the identifiers are referenced in TS 36.331, and the RSSI is defined in TS 36.214. For measurement object for Bluetooth, there are no references and definitions in TS 36.331 and TS 36.214.

Proposal 5: If Bluetooth measurement is to be introduced, it is proposed RAN2 to discuss how to define measurement object for Bluetooth, e.g. identifier and RSSI.

Standard impact
Due to new measurement metrics may be introduced for WLAN/BT measurement collection in MDT, there may be impact on the related signaling. Besides this, there will also be some impacts on the MDT related specifications. Possible specification impacts are listed in Table 1.
Table 1 Potential standard impact
	Work group
	TS
	Possible specification impact

	RAN1
	36.214
	RSSI for Bluetooth may need to be introduced.

	RAN2
	36.306
	UE category for supporting WLAN/BT measurement. 

	
	36.331
	There may be impact on signaling procedures for MDT enhancement.

	
	37.320
	There may be impact on description and achievement of location information for MDT enhancement.

	RAN3
	TBD
	For signaling based MDT, CN sends the measurement configuration to RAN. There may be impacts on RAN3 if WLAN/BT measurement collection for MDT is introduced.

	RAN4
	36.133
	There may be impact on measurements need to be logged.

	SA5
	TBD
	For management/area based MDT, OAM sends a Trace Session activation request to RAN, the request includes the parameters for configuring UE measurements. There may be impacts on the configuration parameters for MDT enhancement.



Observation 3: There may be impacts on TS36.214, TS 36.306, TS 36.331 and TS 36.133 if WLAN/BT measurement collection as MDT enhancements is introduced. 
Proposal 6: If RAN2 agrees on introducing WLAN/BT measurement collection as MDT enhancements, it is proposed to inform RAN3 and SA5 as there may be impacts to these two WGs.

Conclusions
In this contribution, we have discussed framework and specification impact for WLAN/BT measurement collection in MDT. The following are the observations and proposals that we have identified:
Observation 1: Some signaling will be affected if WLAN/BT measurement in MDT is introduced. 
Observation 2: For measurement object for WLAN, the identifiers are referenced in TS 36.331, and the RSSI is defined in TS 36.214. For measurement object for Bluetooth, there are no references and definitions in TS 36.331 and TS 36.214.
Observation 3: There may be impacts on TS36.214, TS 36.306, TS 36.331 and TS 36.133 if WLAN/BT measurement collection as MDT enhancements is introduced. 

Proposal 1: MDT framework can be reused for WLAN/BT measurement collection in MDT.
Proposal 2: The basic measurement configuration and reporting procedures can be reused for WLAN/BT measurement collection in MDT. 
Proposal 3: WLAN/BT device identifier and RSSI for WLAN/BT measurement collection in MDT need to be reported for location estimation. 
Proposal 4: WLAN based measurement and Bluetooth based measurement should be configured and reported independently.
Proposal 5: If Bluetooth measurement is to be introduced, it is proposed RAN2 to discuss how to define measurement object for Bluetooth, e.g. identifier and RSSI.
Proposal 6: If RAN2 agrees on introducing WLAN/BT measurement collection as MDT enhancements, it is proposed to inform RAN3 and SA5 as there may be impacts to these two WGs.
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