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Discussion
Applicability of existing L2 measurements in DC
The table1 enumerates the existing L2 measurements performed by RAN and UE, as specified in TS 36.314. 
Table 1. Initial review of L2 measurements performed by RAN and/or UE
	
	(rough) Definition 
	Measurement entity (RAN/UE/both) 
	Statistics granularity
	Need for DC-specific adaptation

	PRB usage
	Ratio of used PRBs to total PRBs in a measurement period
	RAN
	Per RAN 
	Definition can be reused w/o modification. 
No adaptation needed.

	Received Random Access Preambles
	The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell.
	RAN
	Per RAN
	Definition can be reused w/o modification. 
No adaptation needed.

	Number of Active UEs
	This measurement refers to UEs for which there is buffered data for the DL for DRBs.
	RAN
	Per QCI per RAN
	Definition can be reused w/o modification. 
No adaptation needed.

	Packet Delay
	queueing delay at transmit PDCP
	RAN for DL, UE for UL
	Per QCI per RAN
	Definition can be reused w/o modification. 
For measurements on split bearer, packet delays for different RLC legs should be combined to support per UE measurements

	Data Loss
	Packet Discard Rate or packet Uu loss Rate in the DL per QCI, averaged during time period.
	RAN for DL, UE for UL 
	Per QCI per RAN
	Definition can be reused w/o modification
For measurements on split bearer, data loss rates for different RLC legs should be combined to support per UE measurements

	Scheduled IP Throughput.
	Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst.
	RAN for DL and UL
	Per  QCI per UE
	Definition can be reused w/o modification
For measurements on split bearer, data loss rates for different RLC legs should be combined to support per UE measurements

	Scheduled IP Throughput for MDT
	Throughput of PDCP SDU bits in downlink for data bursts that are large enough to require transmissions to be split across several TTIs, by excluding the data transmitted in the last TTI of the data burst
	RAN for DL and UL
	Per  QCI per UE
	Definition can be reused w/o modification
For measurements on split bearer, data loss rates for different RLC legs should be combined to support per UE measurements 

	Data Volume
	Amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period
	RAN for DL and UL
	Per QCI per UE
	Definition can be reused w/o modification. 
No adaptation needed.

	Data Volume for Shared Networks
	Amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period.
	RAN for DL and UL
	per configured PLMN ID per configured QoS profile criteria
	Definition can be reused w/o modification. 
No adaptation needed.

	Distribution of PRB usage
	
	RAN
	Per RAN
	Definition can be reused w/o modification. 
No adaptation needed.

	Distribution of scheduled IP throughput
	
	RAN for DL and UL
	Per RAN
	For measurements on split bearer, data loss rates for different RLC legs should be combined to support per UE measurements



Observation 1: Existing definition for all L2 measurements as specified in TS 36.314 can be reused for all bearer types supported by DC.
For L2 measurements that requires per UE statistics, how to derive per UE statistics should be clarified especially for split bearer. For L2 per-UE measurements on split bearer, the measurements performed by MN and SN provides only partial information, and hence should be combined to construct per-UE measurements. To combine the measurements performed by MN and SN, those measurements should be first concentrated at one network node (e.g. MN). For example, SN may report to MN its collected L2 measurements every K measurement window. Then MN should aggregate the received measurements with its own measurements to derive per-UE statistics. It should be noted that when combining the L2 measurements, time correlation of the measurement sample should be considered. The easiest way is to combine the L2 measurements that are measured within the common/identical measurement window, and this can be realized by having a common measurement window to be considered by MN and SN. 
Observation 2: For L2 measurements that requires per QCI per UE measurements, the calculation of L2 measurements on split bearer requires some coordination between MN and SN. The coordination required for L2 measurements on split bearer includes 1) setting the common measurement period to be used by MN and SN, and collecting and combining the L2 measurements performed by MN and SN to derive per UE statistics. 

Proposal 1: For L2 measurements that are performed per QCI per UE, MN collects L2 measurements performed by SN, and aggregates the received measurements with its own L2 measurements to derive per QCI per UE statistics. 
Proposal 2: Introduce a mechanism to ensure both MN and SN to use a common and identical measurement window for L2 measurements on split bearer.

Potential enhancements for packet delay 
Currently packet delay measurements as specified in TS36.314 require the UE to calculate average queueing delay at transmit PDCP. The overall L2 delay between two peer PDCP entities consists of PDCP queueing delay, lower layer transmission and reception delay (scheduling delay, and transmission/reception, HARQ combining, RLC retransmission, etc), and possible reordering delay at receive PDCP. We note that, when the packet transmission is made using split bearer, the reordering delay can compactly represent how efficient the transmission of the concerned traffic flow over the multiple connectivity is. For example, if the reordering delay is maintained to be sufficiently small, the packet transmission over multiple connectivity can be considered to be well coordinated between MN and SN. On the other hand, if the reordering delay is excessive, it clearly indicates that the dual connectivity is improperly working for some reasons and needs some counter-actions such as re-coordination between MN and SN for traffic share or even fallback to a single connectivity. 
Proposal 3: To consider enhancements of packet delay measurements for split bearer.
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This paper review existing L2 measurements as defined in TS 36.314 to evaluate if there is any necessity of potential enhancements in MDT when DC is configured. We makes the following observation and proposals. 

Applicability of existing L2 measurements in DC 
Observation 1: Existing definition of L2 measurements as specified in TS 36.314 can be reused for all bearer types supported by DC.

Observation 2: The calculation of L2 measurements on split bearer requires some coordination between MN and SN. The coordination required for L2 measurements on split bearer includes 1) setting the common measurement period to be used by MN and SN, and collecting and combining the L2 measurements performed by MN and SN to derive per UE statistics. 

Proposal 1: For L2 measurements that are performed per QCI per UE, MN collects L2 measurements performed by SN, and aggregates the received measurements with its own L2 measurements to derive per QCI per UE statistics.

Proposal 2: Introduce a mechanism to ensure both MN and SN to use a common and identical measurement window for L2 measurements on split bearer.

Potential enhancements for packet delay 

Proposal 3: To consider enhancements of packet delay measurements for split bearer.
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