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1
Introduction
The email discussion [107bis#83][NR MDT] Running 331 CR for introducing MDT (Huawei) is to progress on stage-3 CR for MDT, and one outcome is the running CR [1].

This paper is to list some open issues for stage-3 details, and then some solutions are also provided to progress on solving these issues.
2
Discussion
2.1
WLAN/Bluetooth measurements
For WLAN/Bluetooth measurements, there are some definitions in LTE TS 36.331 [2]. It is noted that these LTE definitions were introduced by the feature “Introduction of Bluetooth and WLAN measurement collection in MDT” in Rel-15 (RP-182000 CR 3342 for LTE 36.331). In the running CR [1], an alternative is also provided.
Details of both options are shown in Annex 1, and here is a summary.
Table 1: Differences on WLAN and Bluetooth measurements between LTE and the running CR
	Measurement metric
	LTE TS 36.331 definitions
	Definitions in email discussion 107bis#83

	(1) WLAN measurement configuration
	WLAN-NameList
	Similar as LTE

	(2) WLAN measurement report
	WLAN id, rssi, rtt
	Refer to WLAN-MeasurementInformation defined in TS 36.355

	(3) Bluetooth measurement configuration
	BT-NameList
	Similar as LTE

	(4) Bluetooth measurement report
	bt-addr, rssi
	Refer to BT-MeasurementInformation defined in TS 36.355


For measurement metric (1) and (3), there should be no problem to follow LTE.
Observation 1: For WLAN measurement configuration and Bluetooth measurement configuration, the definitions in the running CR are similar as LTE.
For measurement metric (2), we have found the following differences:

Table 2: Differences on WLAN measurement report between LTE and the running CR
	IEs
	LTE TS 36.331 definitions
	Definitions in email discussion 107bis#83

	WLAN id
	WLAN-Identifiers-r12 ::=


SEQUENCE {


ssid-r12





OCTET STRING (SIZE (1..32))

OPTIONAL,
-- Need OR


bssid-r12





OCTET STRING (SIZE (6))


OPTIONAL,
-- Need OR


hessid-r12





OCTET STRING (SIZE (6))


OPTIONAL,
-- Need OR


...
}

Hessid is present is LTE but missing in the running CR (i.e. missing in 36.355 [3]


	WLAN-AP-Identifier-r13 ::= SEQUENCE {


bssid-r13




OCTET STRING (SIZE (6)),


ssid-r13




OCTET STRING (SIZE (1..32))


OPTIONAL,


...

}



	Rssi
	WLAN-RSSI-Range-r13 ::=





INTEGER(0..141)
Integer value for WLAN RSSI measurements is according to mapping table in TS 36.133 [16]. Value 0 corresponds to -infinity, value 1 to -100dBm, value 2 to -99dBm, and so on (i.e. in steps of 1dBm) until value 140, which corresponds to 39dBm, while value 141 corresponds to +infinity.

Rssi is different from the running CR
	rssi-r13




INTEGER (-127..128)

This field provides the AP signal strength (RSSI) of a beacon frame, probe response frame or measurement pilot frame measured at the target in dBm as defined in Table 6-7 of [26].

	rtt
	WLAN-RTT-r15 ::= SEQUENCE {


rttValue-r15




INTEGER (0..16777215),


rttUnits-r15




ENUMERATED { 
microseconds,










hundredsofnanoseconds,










tensofnanoseconds,










nanoseconds,










tenthsofnanoseconds,










... },


rttAccuracy-r15



INTEGER (0..255)






OPTIONAL,


...

}

The same as the running CR
	WLAN-RTT-r13 ::= SEQUENCE {


rttValue-r13
INTEGER (0..16777215),


rttUnits-r13
ENUMERATED {
microseconds,










hundredsofnanoseconds,










tensofnanoseconds,










nanoseconds,










tenthsofnanoseconds,










... },


rttAccuracy-r13
INTEGER (0..255)







OPTIONAL,


...

}



	Other IEs
	The following IEs are not listed in LTE, but listed in the running CR
measurementReferenceTime-r13

UTCTime





OPTIONAL,


apChannelFrequency-r13

INTEGER (0..256)




OPTIONAL,


servingFlag-r13



BOOLEAN







OPTIONAL,


	


Observation 2: For WLAN measurement report, the differences between LTE and the running CR are:
- for WLAN id, the running CR only defines bssid and ssid, while LTE defines bssid, ssid and hessid

- for rssi, there are different definitions

- for rtt, there are the same definitions

- for other IEs, measurementReferenceTime, apChannelFrequency and servingFlag are definied in the running CR but not in LTE
For measurement metric (4), we have found the following differences:

Table 2: Differences on Bluetooth measurement report between LTE and the running CR
	IEs
	LTE TS 36.331 definitions
	Definitions in email discussion 107bis#83

	Bluetooth id
	bt-Addr-r15





BIT STRING (SIZE (48)),

The same as the running CR 
	btAddr-r13





BIT STRING (SIZE (48)),

	Bluetooth measurement
	
rssi-BT-r15





INTEGER (-128..127)


OPTIONAL,

The same as the running CR
	rssi-r13





INTEGER (-128..127)



OPTIONAL,

	Other IEs
	The following IEs are not listed in LTE, but listed in the running CR

measurementReferenceTime-r13

UTCTime


	


Observation 3: For Bluetooth measurement report, the differences between LTE and the running CR are:

- for Bluetooth id and measurement, there are the same definitions

- for other IEs, measurementReferenceTime is definied in the running CR but not in LTE
Based on observation 1, 2 and 3, we proposed RAN2 to discuss:

Proposal 1: For WLAN measurement configuration, it is proposed RAN2 to agree on re-using WLAN-NameList defined in LTE.
Proposal 2: For Bluetooth measurement configuration, it is proposed RAN2 to agree on re-using BT-NameList defined in LTE.
Proposal 3: For WLAN measurement report, it is proposed to discuss options on stage-3 details, i.e. whether to re-use LTE definitions, or to refer to WLAN-MeasurementInformation defined in TS 36.355.
Proposal 4: For Bluetooth measurement report, it is proposed to discuss options on stage-3 details, i.e. whether to re-use LTE definitions, or to refer to BT-MeasurementInformation defined in TS 36.355.
2.2
Location information request and report

In LTE MDT, location information is defined from different releases, e.g. GPS location, WLAN, BT. In the current running CR, for location information request and report, it may need some discusisons.

So far, there are the following location information agreed for NR MDT:

(1) GNSS location

(2) WLAN location

(3) Bluetooth location

(4) Sensor location (actually sensor related measurements includes some other information than location, but it is possible to consider it as general location)

For location information request
In current running CR, for location information request, it has been defined in logged MDT and immediate MDT. Here is an example for immediate MDT as below:


includeBT-Meas-r16



BT-NameListConfig-r16 

   OPTIONAL,
-- Need R



includeWLAN-Meas-r16


WLAN-NameListConfig-r16


OPTIONAL,
-- Need R



includeSensor-Meas-r16


Sensor-NameListConfig-r16
   OPTIONAL,
-- Need R



includeLocationInfo-r16


ENUMERATED {true}


   OPTIONAL,
-- Need R
For BT-NameListConfig-r16 and WLAN-NameListConfig-r16, they are following LTE designs.
For includeLocationInfo-r16, it is a single bit. In addition, there is an IE obtainLocationConfig-r16 in OtherConfig.



obtainLocationConfig-r16

ObtainLocationConfig-r16
OPTIONAL

-- Need N
In summary, for location information request, we list all configurations in table 3.

Table 3: location information request
	
	Logged MDT
	Immediate MDT

	GNSS location request
	/
	includeLocationInfo-r16 in ReportConfigNR

	Bluetooth location request
	Yes
BT-NameList-r16 in LoggedMeasurementConfiguration

	Yes
BT-NameListConfig-r16 in

ReportConfigNR

Note: the difference between BT-NameList-r16 and BT-NameListConfig-r16 are listed in Annex 1

	WLAN location request
	Yes
WLAN-NameList-r16 in LoggedMeasurementConfiguration


	Yes
WLAN-NameListConfig-r16 in

ReportConfigNR

Note: the difference between WLAN-NameList-r16 and WLAN-NameListConfig-r16 are listed in Annex 1

	Sensor location request
	May follow WLAN/Bluetooth

	May follow WLAN/Bluetooth

	Obtain location request
	/
	Yes
obtainLocationConfig-r16 in OtherConfig


Proposal 5: It is proposed RAN2 to agree on table 3 for location information request. For sensor configuration, it is proposed RAN2 to discuss details.
For location information report

One option is to put all location information into one IE, i.e. LocationInfo-r16.
LocationInfo-r16 ::=
SEQUENCE {


commonIEsLocationInfo-r16

CommonIEsLocationInfo-r16

OPTIONAL,

-- Need R


bt-LocationInfo-r16



BT-LocationInfo-r16


    OPTIONAL,

-- Need R


sensor-LocationInfo-r16


Sensor-LocationInfo-r16


OPTIONAL,

-- Need R


wlan-LocationInfo-r16


WLAN-LocationInfo-r16


OPTIONAL,

-- Need R


...

}
The other option is to have separate location information, i.e. follow LTE. For example, the following IEs are put separately in one measurement (e.g. logged measurement, CEF measurement).

logMeasResultListBT-r16



LogMeasResultListBT-r16

OPTIONAL,


logMeasResultListWLAN-r16


LogMeasResultListWLAN-r16

OPTIONAL,


logMeasResultListSensor-r16         LogMeasResultListSensor-r16

OPTIONAL
It can be seen that 1st option is clearer and easier for future extension than 2nd option.
Proposal 6: It is proposed RAN2 to agree that LocationInfo-r16 is used to include all location related information for NR MDT and SON purposes.
2.3
Some FFSs in the running CR

Table 4 lists remaining FFSs, and our suggestions are also provided.
Table 4: Remaining FFS in the running CR after email discussion 107b#83
	No
	FFS information
	Suggestions

	1
	5.5.2.1
General

The network applies the procedure as follows:

-
to ensure that, whenever the UE has a measConfig associated with a CG, it includes a measObject for the SpCell and for each NR SCell of the CG to be measured;

-
to configure at most one measurement identity across all CGs using a reporting configuration with the reportType set to reportCGI;
-
to configure at most one measurement identity (FFS: across all CGs/ per CG) using a reporting configuration with the ulDelayConfig;


	Need more  discussions

	2
	Trace related configuration
tce-Id

Parameter Trace Collection Entity Id: See TS XX.XXX [YY].
traceRecordingSessionRef

Parameter Trace Recording Session Reference: See TS XX.XXX [YY].

	At RAN2#107b meeting, there were some discussions on the references of trace. It is our understanding that most of companies were fine to re-use LTE definitions on references, so we prefer to follow this approach.


	3
	PDCP delay configuration
UL-PDCP-DelayResult-r16 ::=


SEQUENCE {


drb-Id-r16






DRB-Identity,


excessDelay-r16





INTEGER (0..FFS),


...,

}
drb-Id

Indicates DRB value for which excessDelay is provided, according to TS 38.314 [xx].
excessDelay

FFS, as defined in TS 38.314 [xx]
ULDelayConfig-r16 ::=




CHOICE {



release







NULL,



setup







SEQUENCE {




delayThreshold-r16






ENUMERATED {













FFS}



}

}


	It may depend on TS 38.314.

	4
	Bluetooth definition:
bt-Name

If configured, the UE only performs Bluetooth measurements according to the names identified. For each name, it refers to LOCAL NAME defined in Bluetooth specification [X].
bt-Addr

This field indicates the Bluetooth public address of the Bluetooth beacon as defined in TS 36.355 [x1].

	Suggest to follow LTE

	5
	WLAN definition:
rttValue

This field specifies the Round Trip Time (RTT) measurement between the target device and WLAN AP in units given by the field rttUnits as defined in TS 36.355 [x1].

	Suggest to follow LTE

	6
	Logged measurement
maxLogMeasReport





INTEGER ::= FFS     -- Maximum number of entries for logged measurements
maxNrofLoggedMeasEvents                 INTEGER ::= FFS     -- Maximum number of logged measurement events

	Need more  discussions

	7
	UE variables on MDT
–
VarConnEstFailReport
The UE variable VarConnEstFailReport includes the connection establishment failure information.

[to be updated after the signalling part is stable]
–
VarLogMeasConfig
The UE variable VarLogMeasConfig includes the configuration of the logging of measurements to be performed by the UE while in RRC_IDLE, RRC_INACTIVE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements. The UE performs logging of measurements only while in RRC_IDLE and RRC_INACTIVE.

[to be updated after the signalling part is stable]
–
VarLogMeasReport
The UE variable VarLogMeasReport includes the logged measurements information.

[to be updated after the signalling part is stable]

	Can be updated after the signalling part is stable

	
	
	

	
	
	


Proposal 7: For the IEs tce-id and traceRecordingSessionRef, it is proposed to refer to TS 32.422.
Proposal 8: For bt-Name, it refers to LOCAL NAME and the reference spec is “Bluetooth Special Interest Group: "Bluetooth Core Specification v5.0", December 2016.”.
Proposal 9: For bt-Addr and rttValue, the definitions refer to “3GPP TS 36.355: "LTE Positioning Protocol (LPP)".”. 
For some issues in table 4, it may need more discusisons.
2.4
Out of coverage indication in periodical logged measurements

In LTE Rel-15, out of coverage indication was introduced for logged MDT. The IE is listed as below and there are also some procedural text.

[[
anyCellSelectionDetected-r15

ENUMERATED {true}


OPTIONAL


]]

anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 36.304 [4]. The UE sets this field when performing the logging of measurement results in RRC_IDLE and there is no suitable cell or no acceptable cell.
At RAN2#107b meeting, we had the following agreements, but it is unclear whether LTE out of coverage indication should be introduced for NR MDT.
Agreements:

1
For Logged MDT, introduce periodical logged measurements as in LTE and event-triggered logged measurements (including out-of-coverage event). Details of configuration are FFS. 

According to TR 37.816, based on highlighted parts, it is clear that LTE out of coverage indication should be introduced for NR MDT.
The procedures of LTE MDT are the baseline of NR MDT.

-
For immediate MDT: The network can collect data with/without the UE involvement in RRC_CONNECTED. For example, the UE can report measurements to the RAN via periodical or event-triggered ways.

-
For logged MDT: the network sends logged measurement configuration to the UE in connected mode, and then the UE collects measurements in RRC_IDLE/INACTIVE. Upon UE restarting the RRC connection, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements:
-
<partially omitted>
-
The out-of-coverage detection and logging in NR can be configured to be independent of the periodical DL pilot strength logged measurements.

-
For MDT in NR, UE can be configured to only perform the logging for out-of-coverage detection, i.e. UE is not required to log the DL pilot strength measurements if the configuration is only out-of-coverage detection.
-
A new indicator is introduced per logged measurement information entry in order to informing of detection of any cell selection state as in Rel-15 LTE MDT.
Proposal 10: For periodical logged measurements, it is proposed to introduce the flag anyCellSelectionDetected as defined in LTE.
3
Conclusions
In this paper, we discuss open issues for running 38.331 CR for MDT, and it is proposed:
Proposal 1: For WLAN measurement configuration, it is proposed RAN2 to agree on re-using WLAN-NameList defined in LTE.

Proposal 2: For Bluetooth measurement configuration, it is proposed RAN2 to agree on re-using BT-NameList defined in LTE.
Proposal 3: For WLAN measurement report, it is proposed to discuss options on stage-3 details, i.e. whether to re-use LTE definitions, or to refer to WLAN-MeasurementInformation defined in TS 36.355.
Proposal 4: For Bluetooth measurement report, it is proposed to discuss options on stage-3 details, i.e. whether to re-use LTE definitions, or to refer to BT-MeasurementInformation defined in TS 36.355.
Proposal 5: It is proposed RAN2 to agree on table 3 for location information request. For sensor configuration, it is proposed RAN2 to discuss details.

Proposal 6: It is proposed RAN2 to agree that LocationInfo-r16 is used to include all location related information for NR MDT and SON purposes.

Proposal 7: For the IEs tce-id and traceRecordingSessionRef, it is proposed to refer to TS 32.422.
Proposal 8: For bt-Name, it refers to LOCAL NAME and the reference spec is “Bluetooth Special Interest Group: "Bluetooth Core Specification v5.0", December 2016.”.
Proposal 9: For bt-Addr and rttValue, the definitions refer to “3GPP TS 36.355: "LTE Positioning Protocol (LPP)".”. 
Proposal 10: For periodical logged measurements, it is proposed to introduce the flag anyCellSelectionDetected as defined in LTE.
4
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Annex 1: WLAN/Bluetooth measurements
LTE TS 36.331 definitions (from [2]):

–
WLAN-NameList
The IE WLAN-NameList is used to indicate the names of the WLAN AP for which the UE is configured to measure.

WLAN-NameList information element

-- ASN1START

WLAN-NameListConfig-r15 ::=

CHOICE{


release





NULL,


setup





WLAN-NameList-r15

}

WLAN-NameList-r15 ::=


SEQUENCE (SIZE (1..maxWLAN-Name-r15)) OF WLAN-Name-r15

WLAN-Name-r15 ::=

OCTET STRING (SIZE (1..32))
-- ASN1STOP

	WLAN-NameList field descriptions

	WLAN-Name

If configured, the UE only performs WLAN measurements according to the names identified. For each name, it refers to Service Set Identifier (SSID) defined in IEEE 802.11-2012 [67].


–
LogMeasResultListWLAN
The IE LogMeasResultListWLAN covers measured results for WLAN.

LogMeasResultListWLAN information element

-- ASN1START

LogMeasResultListWLAN-r15 ::=

SEQUENCE (SIZE (1..maxWLAN-Id-Report-r14)) OF LogMeasResultWLAN-r15

LogMeasResultWLAN-r15 ::=
SEQUENCE {


wlan-Identifiers-r15


WLAN-Identifiers-r12,


rssiWLAN-r15




WLAN-RSSI-Range-r13



OPTIONAL,


rtt-WLAN-r15




WLAN-RTT-r15 




OPTIONAL,


...

}

-- ASN1STOP

	LogMeasResultListWLAN field descriptions

	rssiWLAN
Measured WLAN RSSI result in dBm.

	rtt-WLAN

This field provides the measured round trip time between the target device and WLAN AP and optionally the accuracy expressed as the standard deviation of the delay. Units for each of these are 1000ns, 100ns, 10ns, 1ns, and 0.1ns as defined in TS 36.355 [54].

	wlan-Identifiers

Indicates the WLAN parameters used for identification of the WLAN for which the measurement results are applicable.


–
BT-NameList
The IE BT-NameList is used to indicate the names of the Bluetooth beacon which the UE is configured to measure.

BT-NameList information element

-- ASN1START

BT-NameListConfig-r15 ::=

CHOICE{


release





NULL,


setup





BT-NameList-r15

}

BT-NameList-r15 ::=


SEQUENCE (SIZE (1..maxBT-Name-r15)) OF BT-Name-r15

BT-Name-r15 ::=

OCTET STRING (SIZE (1..248))
-- ASN1STOP

	BT-NameList field descriptions

	bt-Name

If configured, the UE only performs Bluetooth measurements according to the names identified. For each name, it refers to LOCAL NAME defined in Bluetooth specification [93].


–
LogMeasResultListBT
The IE LogMeasResultListBT covers measured results for Bluetooth.

LogMeasResultListBT information element

-- ASN1START

LogMeasResultListBT-r15 ::=

SEQUENCE (SIZE (1..maxBT-IdReport-r15)) OF LogMeasResultBT-r15
LogMeasResultBT-r15 ::= SEQUENCE {


bt-Addr-r15





BIT STRING (SIZE (48)),


rssi-BT-r15





INTEGER (-128..127)


OPTIONAL,


...

}
-- ASN1STOP

	LogMeasResultListBT field descriptions

	bt-Addr

This field indicates the Bluetooth public address of the Bluetooth beacon as defined in TS 36.355 [54].

	rssi-BT
This field provides the beacon received signal strength indicator (RSSI) in dBm as defined in TS 36.355 [54].


Definitions in email discussion 107bis#83:
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The outcome of phase 1 is “5G MDT CR v1_Ericsson_CATT_Huawei_Ericsson2.docx”
–
WLAN-NameList
The IE WLAN-NameList is used to indicate the names of the WLAN AP for which the UE is configured to measure.

WLAN-NameList information element

-- ASN1START

WLAN-NameListConfig-r16 ::=

CHOICE{


release





NULL,


setup





WLAN-NameList-r16

}

WLAN-NameList-r16 ::=


SEQUENCE (SIZE (1..maxWLAN-Name-r16)) OF WLAN-Name-r16

WLAN-Name-r16 ::=

OCTET STRING (SIZE (1..32))
-- ASN1STOP

	WLAN-NameList field descriptions

	WLAN-Name

If configured, the UE only performs WLAN measurements according to the names identified. For each name, it refers to Service Set Identifier (SSID) defined in IEEE 802.11-2012 [x2].


–
WLAN-LocationInfo
The IE WLAN-LocationInfo covers measured results for WLAN.

WLAN-LocationInfo information element

-- ASN1START

-- TAG-WLANLOCATIONINFO-START

WLAN-LocationInfo-r16 ::= SEQUENCE {


wlan-MeasurementInformation-r16
OCTET STRING,


...

}
-- TAG-WLANLOCATIONINFO-STOP

-- ASN1STOP

	WLAN-LocationInfo field descriptions

	wlan-MeasurementInformation
This field provides WLAN measurements as WLAN-MeasurementInformation defined in TS 36.355 [x1]. The first/leftmost bit of the first octet contains the most significant bit..


–
BT-NameList
The IE BT-NameList is used to indicate the names of the Bluetooth beacon which the UE is configured to measure.

BT-NameList information element

-- ASN1START

-- TAG-BTNAMELIST-START

BT-NameListConfig-r16 ::=

CHOICE{


release





NULL,


setup





BT-NameList-r16

}

BT-NameList-r16 ::=


SEQUENCE (SIZE (1..maxBT-Name-r16)) OF BT-Name-r16

BT-Name-r16 ::=

OCTET STRING (SIZE (1..248))
-- TAG-BTNAMELIST-STOP

-- ASN1STOP

	BT-NameList field descriptions

	bt-Name

If configured, the UE only performs Bluetooth measurements according to the names identified. For each name, it refers to LOCAL NAME defined in Bluetooth specification [X].


–
BT-LocationInfo
The IE BT-LocationInfo covers measured results for BT.

-- ASN1START

-- TAG-BTLOCATIONINFO-START

BT-LocationInfo-r16 ::= SEQUENCE {


bt-MeasurementInformation-r16
OCTET STRING,


...

}

-- TAG-BTLOCATIONINFO-STOP

-- ASN1STOP

	BT-LocationInfo field descriptions

	bt-MeasurementInformation
This field provides BT measurements as BT-MeasurementInformation defined in TS 36.355 [x1]. The first/leftmost bit of the first octet contains the most significant bit.
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