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Decision/action requested

The group is asked to discuss and approve the contribution.
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Rationale
The performance measurements related to DL packet drops would be useful for network evaluation, network optimization and performance assurance within the integrity area. Therefore, a use case and measurements proposed for DL packet drop rate are proposed in this pCR.

Keeping track of packet drops in the NG-RAN is essential, since for certain services packets that are dropped along the way through the system may have a noticeable impact on the end user. It is proposed to re-use the measurements for eNB, as specified in 32.425, when possible. Measurement template defined in 32.404.
For gNBs that are deployed using a 3-split architecture, e.g. the DL packet drops may occur in two parts; the gNB CU-UP and the gNB DU. Therefore, two separate measurements are proposed for this. These measurements will not be possible to combine by a simple addition to get a total, since the measurements will be reported on different levels. Instead they shall be used to ensure that no part of the gNB adds unacceptable packet drop.

When network slicing is supported by the gNB, the DL packet drops per NSI identifier (S-NSSAI) are also important measurements.  Potentially (optionally) the DL packet drops for every NSI identifier that the gNB supports can be included in the measurements.

The DL packet drop measurements shall cover also “NR option 3” senarios. Then the gNB is “connected” towards the EPC, and not towards 5GC. 
It is further proposed to allow DL packet drop measurement separation based on 5QI (or for QCI in case of NR option 3). Potentially (optionally) the packet losses for every 5QI (QCI in NR option 3) can be included in the measurements. 

The Figure below from 3GPP TR 38.806 [5] shows interface name used in this pCR.
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Figure 1 gNB 3-split scenario
4
Detailed proposal

It is proposed to add a use case “monitoring of DL packet drop” in Annex A.

It is proposed to add DL Packet Drop Rate measurements for gNB (measurement done in gNB-CU-UP) and (measurement done in gNB-DU).

Note: This pCR assumes that Ericsson pCR S5-182101 that add subclauses to clause 5.1 is approved. If pCR S5-182101 is not agreed, the UL Packet Loss Rate measurements for gNB-CU-UP will then be placed under gNB-CU instead.
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5
Performance measurements and assurance data for gNB

5.1
Performance measurements and assurance data for gNB-CU

5.1.1
Performance measurements and assurance data for gNB-CU-CP
5.1.2
Performance measurements and assurance data for gNB-CU-UP
5.1.2.n
Packet Drop Rate

5.1.2.n.1
DL Packet Drop Rate

a) This measurement provides the fraction of PDCP SDU packets which are dropped on the downlink, due to congestion, 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 (5QI or QCI in NR option 3).
Note that 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 5QI (or QCI for NR option 3).
  Editor’s note: the content in c) is dependent on an LS answer from RAN2. 

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 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 (ENGNBCUUPFunction for QCI measurement in NR option 3)

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) in a 3-split gNB scenario.
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5.2
Performance measurements and assurance data for gNB-DU

5.2.n
Packet Drop Rate
5.2.n.1
DL Packet Drop Rate

a) This measurement provides the fraction of RLC SDU packets which are dropped on the downlink, due to congestion, 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 (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 5QI (or QCI for NR option 3).
    Editor’s note: the content in c) is dependent on an LS answer from RAN2.
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 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) GNBDUFunction.NRCellDU (ENGNBDUFunction.NRCellDU for QCI measurements in NR option 3)

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) in a 3-split gNB scenario.
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Annex A (informative):
Use cases for performance measurements and assurance data
A.1 Use case of monitoring of UL and DL user plane latency

Satisfying low latency expectations for 5G services, such as URLLC, is one of the key tasks for the operator to meet service performance expectations. As the performance in UL and DL differs, it is important for operators to be able to monitor the UL and DL user plane latencies separately. With performance measurements allowing the operator to obtain or derive the UL and DL user plane latency information separately, the operators can pinpoint the services performance problems to specific problems in UL or DL.
A.x
Use case monitoring of DL packet drop 
Keeping track of DL packet drops in the NG-RAN is essential, since for certain services packets that are dropped along the way through the system may have a noticeable impact on the end user. DL packet drop measurements can be useful for evaluation, optimization and for performance assurance of the network. 

For gNBs that are deployed using a 3-split architecture, e.g. when parts of a gNB are deployed in a vitualized environment, the DL packet drops may occur in two parts; the gNB CU-UP and the gNB DU. Therefore, it is important to measure this separately. 

When the NR or NG-RAN supports the network slicing, the gNB may support multiple NSIs (identified by its S-NSSAI) and each NSI may be used to support some specific communication service, therefore each NSI may have its own priority in radio resource management. So, the packet drop rate may be monitored per S-NSSAI that the gNB supports.
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