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1   Introduction


A new work item on further Enhancements of Minimization of Drive Tests for E-UTRAN has been agreed in [1]. New measurement was discussed at RAN2#89 RAN2# 90and RAN2# 91. The reached agreements are summarized as following:
RAN2#89 agreements:

	1
Latency metrics for both UL and DL are desirable for GBR traffic

FFS: Required/desirable/affordable accuracy 

1
Packet Loss metrics for both UL and DL are desirable for GBR traffic
2
Data loss visible to the Access Stratum shall be measured.

3
Data loss measurement shall be collected by the eNB. 

4
Downlink data loss measurement can be collected without specification impact to L2 (re-use existing L2 measurements)

5
For uplink it needs to be discussed whether also packets subject to the PDCP Discard Timer expiry should be made visible.

8
The VoLTE user distribution among different geographical areas during different time can be derived through eNB implementation and Rel-11 MDT functionality



RAN2#90 agreements:
	1
Data loss measurement shall be collected by the eNB. 

2
Data loss measurement for UL and DL (except for UL dropping of PDCP SDUs) are done based on existing L2 measurements (as specified today but per UE). 

3
The UE logs number PDCP SDUs that are discarded and reports statistics thereof to the eNB.

3a
The UE distinguishes in the log the number of dropped PDCP SDUs for which it had assigned PDCP SNs and had not assigned a SN. (this enables the eNB to distinguish UL losses from UL drops)

FFS how and when the UE reports. 




RAN2#91 agreements:
	Agreements
1
UEs supporting the IDC mechanism remove measurement from the Logged MDT report that were affected by IDC interference. 

2
Consider indicating from the eNB whether measurements are collected while eICIC was configured. Alternatively, do not report those results to the TCE. (only SA5 impact)

Agreements
2
UL PDCP queuing delay measurement should be performed per QCI per UE and should reflect the packet delay observed at UE’s PDCP layer only (from packet arrival at PDCP upper SAP until the packet starts to be delivered to RLC)

Call drop
1
Include presence of a QCI 1 bearer at the time of RLF in the RLF report provided by the UE. The UE also indicates failure of subsequent re-establishment and NAS recovery.




Since it was agreed in plenary meeting to allocate discussion time unit for MDT in RAN3, this contribution provide some considerations on the possible RAN3 specification impacts for the MDT. 
2   Discussion
2.1   Overview of RAN2’s agreement
The agreements of RAN2 meetings can further split into three categories, one category is about coverage optimization, the second is about call drop and the last is about GBR verification. 
For coverage optimization, RAN2 was agreed that UE or eNB is support to remove measurements be contaminated by IDC mechanism or eICIC mechanism. There is no need for O&M to configure the MDT parameter for these measurements. Thus there is no impact on RAN3 scope.

For Call drop, this measurements is configured by default, therefore there is also no impact on RAN3.

For GBR verification several measurements have been identified. There are UL&DL latency, UL&DL Data loss, and UL Dropping data measurements. The objective of UL&DL Data loss measurement is to measure packets that are lost in the UL&DL of one UE. UL Dropping Data measurement is to measure discard L2 packets due to congestion and discard L2 packets due to UL transmission. The UL latency measurement is to measure uplink queue delay of UE. The DL latency measurement is to measure L2 Packet Delay. These measurements should be configured by O&M directly or via Core network, therefore the impact on RAN3 should consider. 
The measurements also described in table 1.

Observation: Measurements for QOS verification impact RAN3 scope.
	Categories
	Measurements
	Measurement objective
	Performance Entity
	Weather Impact RAN3 

	Coverage optimization
	Remove logs due to IDC mechanism
	To remove measurements be contaminated by IDC mechanism
	UE
	No

	
	Remove measurements report due to eICIC
	To remove measurements be contaminated by eICIC mechanism
	eNB
	No

	Call drop
	Record RLF of MMTEL traffic
	Isolate RLF due to MMTEL from other reasons
	UE
	No

	QoS Verification
	UL Data loss
	To measure packets that are lost in the UL of one UE


	eNB
	Yes

	
	DL Data loss
	To measure packets that are lost at Uu transmission of one UE
	eNB
	Yes

	
	UL Dropping Data
	To measure discard L2 packets due to congestion and discard L2 packets due to UL transmission
	UE
	Yes

	
	UL latency
	To measure uplink queue delay of UE
	UE
	Yes

	
	DL latency
	To measure L2 Packet Delay
	eNB
	Yes


Table 1 Measurement for Rel-13 MDT
2.2   MDT functionality for GBR traffic measurements
In order to fulfill the objective of the measurements, it has to consider how to use legacy MDT function to meet the requirement of QoS verification. Immediate MDT and Logged MDT are two MDT functionalities.  For Immediate MDT, measurements such as M1, M2, and M3 are performed in UE, these measurements are reusing existing RRC measurement procedures for configuration and reporting. Other measurements of immediate MDT are M4, M5 are performed in eNB. For Logged MDT, measurements are all performed in the UE; the UE performs logging and indicates the eNB of the availability of Logged MDT measurements. 

When considering DL&UL Data loss measurements for GBR traffic, it is appropriate to use Immediate MDT. It is because the measurements are performed in the eNB. For UL Dropping data measurement, it is appropriate to use Logged MDT for the measurements which are performed only in the UE.

However for DL&UL latency measurements, it is tricky that UL latency is performed in the UE and DL latency is performed in the eNB. If Logged MDT is selected for the DL&UL latency, impacts on specification are necessary. For example, Logged MDT needs to extend to support measurement in the eNB. If Immediate MDT is selects for DL&UL latency, a new dedicated RRC message need to design for UL measurement. Then this will introduce impact on specification of legacy RRM measurements. Therefore, considering that the measurements of UL and DL latency are asymmetric, i.e. the UL latency measurement is only measure queue delay in the UE and DL latency measurement is measure the whole delay from UE to eNB, then it is appropriate to use separate MDT functionality for UL&DL latency measure. More specifically, Logged MDT is used for UL latency measurement and Immediate MDT is used for DL latency measurement. 

Proposal 1: RAN3 should confirm with RAN2 about the relation of measurements and MDT functionality. It is assumption in RAN3 that Logged MDT is used for UL latency measurement and Immediate MDT is used for DL latency measurement.

2.3   Impact on the Message
Currently, the MDT is activated using the MDT Configuration, if the MDT Configuration IE in INITIAL CONTEXT SETUP and S1 TRACE START be extended for enhanced Rel-13 MDT, then the network could activate MDT as legacy. An example of modification is show as below:
MDT Configuration

The IE defines the MDT configuration parameters.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MDT Activation
	M
	
	ENUMERATED(Immediate MDT only, Logged MDT only, Immediate MDT and Trace,…, Logged MBSFN MDT, Logged UL Dropping data MDT, Logged UL latency MDT)
	
	-
	-

	CHOICE Area Scope of MDT
	M
	
	
	
	-
	-

	>Cell based
	
	
	
	
	
	-

	>>Cell ID List for MDT
	
	1 .. <maxnoofCellIDforMDT>
	
	
	
	-

	>>>E-CGI
	M
	
	9.2.1.38
	
	-
	-

	>TA based
	
	
	
	
	
	-

	>>TA List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	
	
	-

	>>>TAC
	M
	
	9.2.3.7
	The TAI is derived using the current serving PLMN.
	-
	-

	>PLMN Wide
	
	
	NULL
	
	-
	-

	>TAI based
	
	
	
	
	-
	-

	>>TAI List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	
	-
	-

	>>>TAI
	M
	
	9.2.3.16
	
	-
	-

	CHOICE MDT Mode
	M
	
	
	
	-
	-

	>Immediate MDT
	
	
	
	
	
	-

	>>Measurements to Activate
	M
	
	BITSTRING

(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [31]. 

First Bit = M1,

Second Bit= M2,

Third Bit = M3,

Fourth Bit = M4,

Fifth Bit = M5,

Sixth Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration.

Other bits are reserved for future use and are ignored if received.

Value “1” indicates “activate” and value “0” indicates “do not activate”.
	-
	-

	>>M1 Reporting Trigger
	M
	
	ENUMERATED (periodic, A2event-triggered, …, A2event-triggered periodic)
	This IE shall be ignored if the Measurements to Activate IE has the first bit set to “0”.
	-
	-

	>>M1 Threshold Event A2
	C-ifM1A2trigger
	
	
	Included in case of event-triggered or event-triggered periodic reporting for measurement M1.
	-
	-

	>>>CHOICE Threshold
	M
	
	
	
	-
	-

	>>>>RSRP
	
	
	
	
	
	-

	>>>>>Threshold RSRP
	M
	
	INTEGER (0..97)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>>>RSRQ
	
	
	
	
	
	-

	>>>>>Threshold RSRQ
	M
	
	INTEGER (0..34)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>M1 Periodic reporting
	C-ifperiodicMDT
	
	
	Included in case of periodic or event-triggered periodic reporting for measurement M1.
	-
	-

	>>>Report interval
	M
	
	ENUMERATED (ms120, ms240, ms480, ms640, ms1024, ms2048, ms5120, ms10240, min1, min6, min12, min30, min60)
	This IE is defined in TS 36.331 [16].
	-
	-

	>>>Report amount
	M
	
	ENUMERATED (1, 2, 4, 8, 16, 32, 64, infinity)
	Number of reports.
	-
	-

	>>M3 Configuration
	C-ifM3
	
	9.2.1.86
	
	YES
	ignore

	>>M4 Configuration
	C-ifM4
	
	9.2.1.87
	
	YES
	ignore

	>>M5 Configuration
	C-ifM5
	
	9.2.1.88
	
	YES
	ignore

	>>M6 Configuration
	
	
	UL Data loss
	
	
	

	>>M7 Configuration
	
	
	DL Data loss
	
	
	

	>>M8 Configuration
	
	
	DL latency
	
	
	

	>>MDT Location Information
	O
	
	BITSTRING(SIZE(8))
	Each position in the bitmap represents requested location information as defined in TS 37.320 [31].

First Bit = GNSS

Second Bit = E-CID information.

Other bits are reserved for future use and are ignored if received.

Value “1” indicates “activate” and value “0” indicates “do not activate”.

The eNB shall ignore the first bit unless the Measurements to Activate IE has the first bit or the sixth bit set to “1”.
	YES
	ignore

	>Logged MDT
	
	
	
	
	
	-

	>>Logging interval
	M
	
	ENUMERATED (1.28, 2.56, 5.12, 10.24, 20.48, 30.72, 40.96 and 61.44)
	This IE is defined in TS 36.331 [16]. Unit: [second].
	-
	-

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90 and 120)
	This IE is defined in TS 36.331 [16]. Unit: [minute].
	-
	-

	>Logged MBSFN MDT
	
	
	
	
	YES
	ignore

	>>Logging interval
	M
	
	ENUMERATED (1.28, 2.56, 5.12, 10.24, 20.48, 30.72, 40.96 and 61.44)
	This IE is defined in TS 36.331 [16]. Unit: [second].
	-
	-

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90 and 120)
	This IE is defined in TS 36.331 [16]. Unit: [minute].
	-
	-

	>>MBSFN-ResultToLog
	O
	
	MBSFN-ResultToLog
9.2.1.94
	
	-
	-

	>Logged UL latency MDT
	
	
	
	
	YES
	ignore

	>>Logging interval
	M
	
	FFS
	FFS
	-
	-

	>>Logging duration
	M
	
	FFS
	FFS
	-
	-

	>>Latency-ResultToLog
	O
	
	FFS
	FFS
	-
	-

	>Logged UL dropping data MDT
	
	
	
	
	YES
	ignore

	>>Logging interval
	M
	
	FFS
	FFS
	-
	-

	>>Logging duration
	M
	
	FFS
	FFS
	-
	-

	>>DroppingData-ResultToLog
	O
	
	FFS
	FFS
	-
	-

	Signalling based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore


Proposal 2: RAN3 to consider the modification of MDT Configuration IE.
3   Conclusion / Proposals
In this contribution, we analyze the possible impacts for Rel-13 MDT in RAN3, and propose RAN3 to agree following proposals:
Observation: Measurements for QOS verification impact RAN3 scope.
Proposal 1: RAN3 should confirm with RAN2 about the relation of measurements and MDT functionality. It is assumption in RAN3 that Logged MDT is used for UL latency measurement and Immediate MDT is used for DL latency measurement.
Proposal 2: RAN3 to consider the modification of MDT Configuration IE.
4   Reference

 [1] RP-151611, “New Work Item Proposal: Further Enhancements of Minimization of Drive Tests for E-UTRAN”
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