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1
Introduction
In the SI, RAN2 has agreed the following immediate MDT measurements.

-
DL signal quantities measurement results for the serving cell and for intra-frequency/Inter-frequency/inter-RAT neighbour cells 

-
PHR 

-
Received Interference Power measurement 

-
Data Volume measurement separately for DL and UL 

-
Scheduled IP Throughput for MDT measurement separately for DL and UL 

-
Packet Delay measurement separately for DL and UL 

-
Packet loss rate measurement separately for DL and UL

-
RSSI measurement by UE (for WLAN/Bluetooth measurement)

-
RTT measurement by UE (for WLAN measurement)

Also RAN2 has the following agreements on L2 measurements.

	For the following measurements, SA5 defined measurements are to be used instead of measurements defined in TS 36.314 [8]:
-
4.1.1 PRB usage 

-
4.1.4 Packet Delay 

-
4.1.5 Data loss 

-
4.1.6 Scheduled IP Throughput

-
4.1.7 Scheduled IP Throughput for MDT

-
4.1.8 Data Volume

-
4.1.11 Distribution of scheduled IP throughput

It is not precluded that RAN2 introduce new or alternative measurements.


In this contribution, we will discuss the definitions of Data Volume, Scheduled IP Throughput for MDT, Packet loss rate in immediate MDT.
2
Discussion
SA5 defined some measurements for performance measurements. In our understanding, most of the measurements are obtained according the measurement results per cell or per QoS level in one cell or per slice in one cell. For example, the DL PDCP SDU Data Volume is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI in each cell (see the Annex).  But in immediate MDT, the measurement results should be obtained for one specific UE.  Therefore RAN2 cannot directly reuse the definition of SA5. Therefore we think RAN2 need to define these measurement in TS 38.314.

Proposal 1: For the immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, it is proposed RAN2 to discuss per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.
In LTE, these measurements are done per QCI per UE. In NAS level of NR, the QoS Flow is the finest granularity of QoS differentiation in the PDU Session. But in AS level, the finest granularity is DRB. A DRB serves packets with the same packet forwarding treatment. Also the data volume measurement is done in PDCP layer, the scheduled IP throughput for MDT measurement is in RLC layer, the packet loss rate measurement is done in PDCP layer or RLC layer. These layers cannot know the Qos flow id. Therefore we think these measurement are done per DRB.
Proposal 2: The immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification,  it is proposed RAN2 to discuss per DRB per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.
In LTE, the DL packet loss rate is calculated based on number of DL packets, for which no part has been transmitted over the air. Based on such definitions, the measurement can be collected in physical layer or higher layers.
In TS 38.552, SA5 defines two measurements DL PDCP SDU Drop rate in gNB-CU-UP and the DL Packet Drop rate in gNB-DU. For the DL Packet Drop rate, it aims at packets transmitted over the air so that it has similar definitions as the DL packet loss rate defined in LTE. In our understanding, the motivation of DL packet discard rate in the immediate MDT is to reflect user experience and it may be impacted by the radio signal quantity, so the DL Packet Drop rate in gNB-DU can be suitable to reflect user experience.
Observation 1: For the DL Packet Drop rate in gNB-DU defined in SA5, it has similar definitions as the DL packet loss rate defined in LTE.
3
Conclusions
In this paper, we have discussed the remaining issues on the definitions of some immediate MDT measurements, and it is proposed:
Proposal 1: For the immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification, it is proposed RAN2 to discuss per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.
Proposal 2: The immediate MDT measurements (including Data Volume, Scheduled IP Throughput for MDT, Packet loss rate) for QoS verification,  it is proposed RAN2 to discuss per DRB per UE measurement definitions and capture them in TS 38.314 because TS 28.552 has not specified such definitions.
We also have an observation on packet drop rate measurement:

Observation 1: For the DL Packet Drop rate in gNB-DU defined in SA5, it has similar definitions as the DL packet loss rate defined in LTE.
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Annex
 DL PDCP SDU data volume measurements in TS 28.552

5.1.2.1.1
DL PDCP SDU Data Volume Measurements
5.1.2.1.1.1
DL Cell PDCP SDU Data Volume

a) This measurement provides the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 
The unit is Mbit.

b)
CC.
c)
This measurement is obtained by counting the number of bits entering the NG-RAN PDCP layers. The measurement is performed at the PDCP SDU level. The measurement is performed per configured PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. 

d)
Each measurement is an integer value representing the number of bits measured in Mbits (1MBits=1000*1000 bits). The number of measurements is equal to the number of PLMNs multiplied by the number of QoS levels multiplied by the number of S-NSSAIs.
[Total no. of measurement instances] x [no. of filter values for all measurements] (DL and UL) ≤ 100.

e)
The measurement name has the form DRB.PdcpSduVolumeDL_Filter.
Where filter is a combination of PLMN ID and QoS level and S-NSSAI.

Where PLMN ID represents the PLMN ID, QoS representes the mapped 5QI or the QCI level, and SNSSAI represents S-NSSAI. 

f)
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS .

i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality) and in the energy efficency (EE) area. 

NRCellCU in non-split NG-RAN deployment scenarios represents NRCell.
Packet Discard Rate in the DL in TS 36.314

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


NOTE 1:
Packet loss is expected to be small or very small The statistical accuracy of an individual discard rate measurement result is dependent on how many packets has been received, and thus the time for the measurement.

NOTE 2:
In case the measurement is used with small time periods, e.g. fraction of minute for MDT, it is not expected that the result will reflect PELR.
Table 4.1.5.1-1
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	Packet Discard Rate in the DL per QCI, averaged during time period 
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. Unit: number of discarded packets per received packets * 106, Integer. 
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	Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
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 , that are discarded during time period 
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 in the PDCP, RLC or MAC layers due to reasons other than hand-over.
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	Number of DL packets of bearer with QCI = 
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 that has entered PDCP upper SAP during time period 
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 (NOTE).
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	Time Period during which the measurement is performed, Unit: minutes (NOTE 1, NOTE 2).


DL PDCP SDU Drop rate in gNB-CU-UP in TS 28.552
5.1.3.2.1
DL PDCP SDU Drop rate in gNB-CU-UP
a)
This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-CU-UP. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-CU-UP without any part of it having been transmitted on the F1-U or Xn-U or X2-U interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

NOTE: this measurement may include packets that were supposed to be sent via the eUtran air interface if using NR split bearer option 3, 4 or 7.

b)
SI. 

c)
This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the F1-U or Xn-U or X2-U interface, of a data radio bearer, that are discarded in the PDCP layer, divided by Number of DL packets for data radio bearers that has entered PDCP upper SAP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).

d)
Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs.  

e)
The measurement name has the form DRB.PdcpPacketDropRateDl or optionally DRB.PdcpPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)
GNBCUUPFunction.

NRCellCU.
g)
Valid for packet switched traffic. 

h)
5GS.
i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality). NRCellCU measurement applies only for 2-split deployment.
DL Packet Drop rate in gNB-DU in TS 28.552
5.1.3.2.2
DL Packet Drop Rate in gNB-DU
a)
This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to high traffic load, traffic management etc in the gNB-DU. Only user-plane traffic (DTCH) is considered. A dropped packet is one whose context is removed from the gNB-DU without any part of it having been transmitted on the air interface. The measurement is optionally split into subcounters per QoS level (mapped 5QI or QCI in NR option 3).

b)
SI.
c)
This measurement is obtained as: 1000000*Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer, that are discarded in the gNB-DU divided by Number of DL packets for data radio bearers that were received from gNB-CU-UP. Separate counters are optionally maintained for mapped 5QI (or QCI for NR option 3).

d)
Each measurement is an integer value representing the drop rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurement is perfomed, the measurements are equal to the number of mapped 5QIs. 

e)
The measurement name has the form DRB.RlcPacketDropRateDl or optionally DRB.RlcPacketDropRateDl.QOS 
where QOS identifies the target quality of service class.
f)
NRCellDU.
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is for performance assurance within integrity area (user plane connection quality).
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