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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

1
Scope

This document specifies the performance measurements and assurance data for NR and NG-RAN Network Functions.

The performance measurements and assurance data are defined based on the measurement template as described in TS 32.404 [3].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 32.401: "Telecommunication management; Performance Management (PM); Concept and requirements".

[3]
3GPP TS 32.404: "Performance Management (PM); Performance measurements - Definitions and template".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

<defined term>: <definition>.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<ACRONYM>
<Explanation>

4
Concepts and overview

5
Performance measurements and assurance data for gNB

5.1
Performance measurements and assurance data for gNB-CU

5.1.1
Packet Loss Rate

5.1.1.1
UL Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the air interface or on the F1-U for the 3-split scenario in the uplink.  Only user-plane traffic (DTCH) and only PDCP SDUs that have entered PDCP (and given a PDCP sequence number) are considered.  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 missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by UE PDCP to gNB-CU-UP until the sequence number of the last packet. If transmission of a packet might continue in another cell, it shall not be included in this count. 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 loss rate multiplied by 1E6. The number of measurements is equal to one. If the optional QoS level measurements is perfomed, the measurements are equal to the number of 5QIs.  

e) The measurement name has the form DRB.PacketLossRateUl or optionally DRB.PacketLossRateUl.QOS where QOS identifies the target quality of service class.
f) GNBCUUPFunction (ENGNBCUUPFunction for 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.
5.1.2.2
UL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the uplink.  The measurement is optionally split into subcounters per QoS level.
b) SI

c) This measurement is obtained as:  1000000* Number of missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to higher layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the GTP sequence number of the first packet delivered by gNB-DU to gNB-CU-UP until the GTP sequence number of the last packet. Separate counters are optionally maintained for 5QI (or QCI for 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 loss 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.F1UPacketLossRateUl or optionally DRB.F1UPacketLossRateUl.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.
5.1.2
Packet Drop Rate

5.1.2.1
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.
5.2
Performance measurements and assurance data for gNB-DU

5.2.1
Packet Loss Rate
5.2.1.1
DL F1-U Packet Loss Rate

a) This measurement provides the fraction of PDCP SDU packets which are lost (not successfully received) on the F1-U interface for 3-split in the downlink. 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 missing UL GTP sequence numbers (TS 29.281), representing packets that are not delivered to lower layers, of a data radio bearer, divided by Total number of UL GTP sequence numbers (also including missing sequence numbers) of a bearer, starting from the sequence number of the first packet delivered by gNB-CU-UP to gNB-DU until the GTP sequence number of the last packet. 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 loss 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.F1UPacketLossRateDl or optionally DRB.F1UPacketLossRateDl.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.
5.2.2
Packet Drop Rate
5.2.2.1
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.
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.2 Use case monitoring of UL and DL packet loss
Keeping track of UL and DL packet loss in the NG-RAN is essential, since for certain services packets that are lost along the way through the system may have a noticeable impact on the end user. UL and DL packet loss measurements can be useful for evaluation, optimization and for performance assurance within the integrity area (user plane connection quality). 
UL packet loss is a measure of packets dropped in the UE and the packets lost on the interfaces (air interface and F1-U interface for 3-split). If parts of the gNB are deployed in a vitualized environment, it is important to measure also the F1-U UL interface packet loss in a separate measurement, to be able to pinpoint the reason for high packet loss.

A.3
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. 
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