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1	Introduction
RAN2 has already discussed dual connectivity handling in MDT, the agreement and TR [1] was captured as following. However, L2 measurement handling with DC architecture has not been discussed yet, and considering EN-DC is widely adopted among operators as initial deployment architecture of NR, this paper would like to give priority to provide views on L2 measurements in EN-DC.      
Agreements
1	Immediate MDT configurations are supported for DC scenario.
2	Logged MDT configurations can come from SN node in DC scenario.
3	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
4	The triggers for MDT measurements associated to MCG and SCG are separate.
5	MN-SN coordination is required for MDT measurements’ configuration and reporting in DC framework.
6	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
7	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3

-------------------------------------------------- Excerpted from TR37.816 clause 6.2.2 ----------------------------------------------
-	Immediate MDT configurations are supported for DC scenario.
-	Logged MDT configurations can come from SN node in DC scenario.
-	The existing MDT framework is the baseline for the SCG cells related MDT configuration.
-	The triggers for MDT measurements associated to MCG and SCG are separate.
-	MN-SN coordination is required for MDT measurements' configuration and reporting in DC framework.
-	If SRB3 is not configured, SN related measurements are transmitted to MN via SRB1/2 and then forwarded to SN.
-	If SRB3 is configured, MN related measurements are transmitted to MN via SRB1/2, SN related measurements are transmitted to SN via SRB3
-------------------------------------------------------End of exception-------------------------------------------------------------------
[bookmark: _Ref178064866]2	Discussion
2.1 Definition of L2 measurement in NR 
In legacy LTE L2 measurement spec 36.314, as shown in the following that most of the L2 measurements are defined considering perspective of QC. In NR, 5QI (5G QoS Identifier) was newly defined to refer 5G QoS characteristics as defined in 23.501 5.7.4. Considering NR standalone, it is obvious to perform L2 measurement per 5QI. However, regarding EN-DC, since there is no 5GC connected with EN-DC, per QCI L2 measurements are still necessary to be defined for NR in EN-DC.  
Observation1: Per QCI L2 measurements are necessary to be defined for NR in EN-DC.
Proposal1: RAN2 define per both per QCI and per 5QI L2 measurements in NR.
-------------------------------------------------- Excerpted from TR37.816 clause 6.2.2 ----------------------------------------------
[bookmark: _Toc534931538]PRB usage per traffic class
Protocol Layer: MAC
	Definition
	PRB usage per traffic class. This measurement is an aggregate for all UEs in a cell, and is applicable to Dedicated Traffic Channels (DTCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for:
-	DL DTCH, for each QCI.
-	UL DTCH, for each QCI

Detailed Definitions:

, where
explanations can be found in the table 4.1.1.2-1 below.



 , where
explanations can be found in the table 4.1.1.2-2 below.



[bookmark: _Toc534931544]Number of Active UEs in the DL per QCI
Protocol Layer: MAC, RLC, PDCP
	Definition
	Number of Active UEs in the DL per QCI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per QCI.
Detailed Definition:

,where
explanations can be found in the table 4.1.3.1-1 below.



[bookmark: _Toc534931549]Packet Delay in the DL per QCI
The objective of this measurement is to measure L2 Packet Delay for OAM performance observability or for QoS verification of MDT.
If there is one or more RNs served in a cell, for that cell the eNB performs each measurement separately for packets transmitted between the eNB and UEs and for packets transmitted between the eNB and RNs.
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per QCI.
Detailed Definition:

,where
explanations can be found in the table 4.1.4.1-1 below.



[bookmark: _Toc534931551]Packet Discard Rate in the DL per QCI
The objective of this measurement is to measure packets that are dropped due to congestion, traffic management etc, for OAM performance observability or QoS verification of MDT.
For an eNB serving one or more RNs, packets transmitted between the eNB and RNs are excluded, i.e., only packets transmitted between the eNB and UEs are counted.
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Discard Rate in the DL per QCI. This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:

 ,where
explanations can be found in the table 4.1.5.1-1 below.



[bookmark: _Toc534931554]Scheduled IP Throughput
The objective of this measurement is to measure over Uu the IP throughput independent of traffic patterns and packet size. This measurement is mainly intended for data bursts that are large enough to require transmissions to be split across multiple TTIs. The measurement is performed per QCI per UE. Initial buffering time in UE or eNB is excluded.
For an eNB serving one or more RNs, packets transmitted between the eNB and RNs are excluded, i.e., only packets transmitted between the eNB and UEs are counted.
[bookmark: _Toc534931560]Data Volume
The objective of this measurement is to measure the data volume transmitted or received by the eNB in a configured measurement period for MDT. The measurement is performed per QCI per UE.
[bookmark: _Toc534931563]Data Volume for Shared Networks
The objective of this measurement is to measure the data volume transmitted or received by the eNB in a configured measurement period, for the different PLMN identities in a shared network. The measurement is performed per configured PLMN ID per configured QoS profile criteria.

[bookmark: _Toc534931573]UL PDCP Packet Delay per QCI
The objective of this measurement performed by UE is to measure Excess Packet Delay Ratio in Layer PDCP for QoS verification of MDT.
[bookmark: _Toc534931568]Distribution of scheduled IP throughput
The objective of this measurement is to measure over Uu the distribution of the IP throughput independent of traffic patterns and packet size. This measurement is mainly intended for data bursts that are large enough to require transmissions to be split across multiple TTIs. An optional alternative is specified to be able to cover also throughput for data busts that are not large enough to require transmissions to be split across multiple TTIs in the measurement. The measurement is performed per UE
-------------------------------------------------------End of exception-------------------------------------------------------------------
2.1 Per UE L2 measurement in EN-DC 
In legacy LTE L2 measurement, some measurements such like scheduled IP Throughput, data volume, disttribution of scheduled IP throughput are defiend per UE. In EN-DC, since the PDCP RLC and MAC entity are separately located in MN and SN, some solutions may be considered for unification of total throughput or data volume per UE calculated in sperate node.
Observation2:  Per UE L2 measurement results calculated in the MN and SN need to be unified.
Proposal2:    RAN2 discuss the unification of per UE L2 measurement results separately calculated in MN and SN. 
[bookmark: _GoBack]3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
[bookmark: _In-sequence_SDU_delivery]Observation1: Both per 5QI and per QCI L2 measurements are necessary to be defined for NR in EN-DC.
Observation2: Per UE L2 measurement results separately calculated in the MN and SN need to be unified.
Proposal1: RAN2 define both per 5QI and per QCI L2 measurements in NR.
Proposal2: RAN2 discuss the unification of per UE L2 measurement results separately calculated in MN and SN. 
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