3GPP TR 28.802 V0.7.0 (2017-05)
Technical Report
3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects;

Telecommunication management;
Study on management aspects of next generation network architecture and features;

 (Release 14)
[image: image1.jpg]



[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword, …]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2016, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.
UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

Contents

5Foreword

Introduction
5
1
Scope
6
2
References
6
3
Definitions and abbreviations
7
3.1
Definitions
7
3.2
Abbreviations
7
4
Concepts and background
8
4.1
General
8
4.2
QoE measurement collection
8
4.3
NR architecture
8
4.3.1
NR deployment option 3/3A
8
4.3.2
5G-RAN deployment options
9
4.3.3
CU-DU split
9
4.4
5GC architecture
9
4.5
SON evolution for 5G
9
4.6
 Management support for functionality supporting for edge computing
9
5
Business level use cases
10
5.1
QoE information collection
10
5.1.1 
Collecting QoE information from end user services
10
5.1.1.1
Goal
10
5.1.1.2
Pre-conditions
10
5.1.1.3
Steps
10
5.1.2 
Customer complaint or VIP customer service guarantee on a video streaming service
11
5.1.2.1
Goal
11
5.1.2.2
Pre-conditions
11
5.1.2.3
Steps
11
5.1.3 
Testing of a video streaming service before launching the service broadly
11
5.1.3.1
Goal
11
5.1.3.2
Pre-conditions
11
5.1.3.3
Steps
11
5.2
Management of NR deployment option 3/3A
12
5.2.1
Goal
12
5.2.2
Pre-conditions
12
5.2.3
Steps
12
5.3
Management of 5G-RAN
12
5.3.1
Management of standalone gNB connected to 5GC (option 2)
12
5.3.1.1
Goal
12
5.3.1.2
Pre-conditions
12
5.3.1.3
Steps
12
5.3.2
Management of eLTE eNB connected to 5GC (option 4, 5 and 7)
13
5.3.2.1
Goal
13
5.3.2.2
Pre-conditions
13
5.3.2.3
Steps
13
5.4
Management of 5GC
13
5.4.1
Management of 5GC NFs
13
5.4.1.1
Goal
13
5.4.1.2
Pre-conditions
13
5.4.1.3
Steps
13
5.4.2
Management of UDSF/SDSF
14
5.4.2.1
Goal
14
5.4.2.2
Pre-conditions
14
5.4.2.3
Steps
14
5.4.3
Management support for NRF
14
5.4.3.1
Goal
14
5.4.3.2
Pre-conditions
14
5.4.3.3
Steps
14
5.5
SON
15
5.5.1
Self-configuration for 5G-RAN
15
5.5.1.1
Goal
15
5.5.1.2
Pre-conditions
15
5.5.1.3
Steps
15
5.5.2
Automatic neighbour relation Management for 5G-RAN
15
5.5.2.1
Goal
15
5.5.1.2
Pre-conditions
15
5.5.1.3
Steps
15
5.5.3
Automated configuration for 5GC NF
16
5.5.3.1
Goal
16
5.5.3.2
Pre-conditions
16
5.5.3.3
Steps
16
5.5.4
Automated optimization for 5GC NF
16
5.5.4.1
Goal
16
5.5.4.2
Pre-conditions
16
5.5.4.3
Steps
16
5.5.5
Automated healing for 5GC NF
17
5.5.5.1
Goal
17
5.5.5.2
Pre-conditions
17
5.5.5.3
Steps
17
6
Potential requirements
17
6.1
Requirements on end user service performance collection
17
6.2
NR deployment option 3/3A management requirements
18
6.3
5G-RAN option 2 management requirements
18
6.4
5G-RAN with eLTE eNB (option 4, 5 and 7) management requirements
18
6.5
5GC management requirements
18
6.6
SON requirements
19
6.6.1
Self-configuration management for 5G-RAN
19
6.6.2
ANR management for 5G-RAN
19
6.6.3
Automated configuration for 5GC NF
19
6.6.4
Automated optimization for 5GC NF
19
6.6.5
Automated healing for 5GC  NF
19
7
Potential solutions
20
7.1
Collecting QoE information
20
7.1.1
Collecting QoE information from end user services
20
7.1.2
Collecting QoE information from end user services from a specific user
20
7.2
Management of NR deployment option 3/3A
21
7.3
Management of 5GC
21
7.3.1
Configuration management of 5GC
21
8
Conclusions
22
8.1
Collecting QoE information from end user services
22
9
Recommendations
22
9.1
Collecting QoE information from end user services
22
Annex <A> (informative): Change history
23


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

The present document studies the management aspects of next generation network architecture and features.
The study includes

· the use cases for management aspects of the next generation network in terms of network architecture and high level features

· the potential impact of the next generation network architecture and high level features to the functional blocks of 3GPP management system

· the location and role of management functionality to support next generation network architecture

· the potential management related requirements for the next generation network in terms of network architecture and high level features

· the possible solutions to support the management requirements brought from the end to end next generation network architecture

· the possible solutions of management aspects to support the key features of the next generation network.

The study also makes conclusions on the preferred solution(s), and provides recommendations based on the conclusions of the study.
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 23.501: “System Architecture for the 5G System; Stage 2”
[3]
3GPP TR 38.801: “Study on New Radio Access Technology; Radio Access Architecture and Interfaces”
[4]
3GPP TR 38.804: “Study on New Radio Access Technology; Radio Interface Protocol Aspects”
[5]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[6]
3GPP TS 25.300: “Universal Terrestrial Radio Access Network (UTRAN); General description; Stage 2”
[7]
3GPP TR 26.909: “Study on improved streaming Quality of Experience (QoE) reporting in 3GPP services and networks”
3
Definitions 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].

5G Core Network: Defined in 3GPP TS 23.501[2].

5G QoS Indicator (5QI): Defined in 3GPP TS 23.501[2].
5G-RAN: Defined in 3GPP TS 23.501[2].

eLTE eNB: Defined in 3GPP TR 38.801[3].

New RAN: Defined in 3GPP TR 38.801[3]. 

New Radio: Defined in 3GPP TR 38.801[3].
Non-standalone NR: Defined in 3GPP TR 38.801[3].

Non-standalone E-UTRA: Defined in 3GPP TR 38.801[3].
gNB: Defined in 3GPP TR 38.804[4].
Master eNB: Defined in 3GPP TS 36.300[5].
Secondary eNB: Defined in 3GPP TS 36.300[5].
3.2
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].

5GC
5G Core Network

5QI
5G QoS Indicator

AF

Application Function
AMF
Access and Mobility Management Function
ANR
Automatic Neighbour Relation
AUFS

Authentication Server Function
DC

Dual Connectivity

EPC

Evolved Packet Core

KQI
Key Quality Indicator
MeNB
Master eNB

MOI
Managed Object Instance
NEF
Network Exposure Function

NRF
NF Repository Function
NR

New Radio
OTT
Over The Top
PCF

Policy Control function

PM
Performance Management
QoE
Quality of Experience

SeNB
Secondary eNB
SDSF
Structured Data Storage Function

SMF
Session Management Function

UDSF
Unstructured Data Storage Function

UPF
User Plane Function

UDM

Unified Data Management
4
Concepts and background

4.1
General
The potential issues to be studied for management aspects of 5G network architecture and features are  listed in the following sub-clauses.
4.2
QoE measurement collection

One main motivation of mobile network evolution is to improve the user experience, so the user experience evaluation at UE side is vital to network operators, especially when the operators provide some real-time services which require high date rate and low latency, for example, operators regard streaming services (typically video services) as the key booster of the commercial outstanding performance growth rate, customers’ experience should be focused on.

There may have following two mechanism for operators to know the user experience at UE side:

1) UE sends QoE info to the application servers via user plane path, for example, the application software installed in smartphone can realize this way. This way does not require extra functionality from network, but it costs extra expense of end user, and also lead to that network operators are shielded from these QoE information.

2) Network collects QoE measurement via control plane path. This way enables operators can control who, when, where and how often to collect QoE measurements, for the needs may vary from place to place.

In Rel-14, 3GPP SA4 has specified video streaming information for QoE evaluation [7], 3GPP RAN WGs have completed work item for QoE Measurement Collection for streaming service in UTRAN [6], and start work item for QoE Measurement Collection for streaming service in E-UTRAN.
4.3
NR architecture
4.3.1
NR deployment option 3/3A 
In 5G initial deployment phase, a likely scenario is to deploy NR according to NR deployment option 3/3A (i.e. LTE-NR Dual Connectivity via EPC scenario): LTE eNB and non-standalone gNB are assumed to have the role similar to MeNB and SeNB respectively. Since LTE eNB as MeNB is already connected to EPC, leveraging EPC can further drive cost effective and early launch of the NR service for eMBB. 
Editor’s note: The interface between LTE eNB and non-standalone gNB (working name as Xx) will be decided later whether the interface functions are specified in X2AP or a new XnAP or a separate AP by RAN3. 
4.3.2
5G-RAN deployment options 
When the 5GC is introduced, depending on possible existing early 5G network and 5G deployment strategy, operator can establish 5G-RAN with one or more deploying options, including:

· Option 2: Standalone gNB is connected to the 5GC.

· Option 4/4A: the gNB is connected to the 5GC with non-standalone eLTE eNB. The non-standalone eLTE eNB’s user plane connection to the 5GC goes via the gNB (Option 4) or directly (Option 4A).

· Option 5: the standalone eLTE eNB is connected to the 5GC.

· Option 7/7A, the eLTE eNB is connected to the 5GC with non-standalone gNB. The non-standalone gNB’s user plane connection to the 5GC goes via the eLTE eNB (Option 7) or directly (Option 7A).
5G-RAN option 2, 4, 5 and 7 are specified in 3GPP TR 38.801 [3].

4.3.3
CU-DU split

The study on splitting the RAN architecture into CU (Centralized Unit) and DU (Distributed Unit) has been specified in TR 38.801 [3]. As mentioned in the conclusion on functional split between CU and DU of the TR, two approaches are identified:

· Higher Layer Split
· Lower Layer Split
4.4
5GC architecture

In the 5G system architecture specified in TS 23.501, besides CP and UP separation, 5GC control plane is modularized into multiple NFs to enable flexible deployment and efficient network slicing. Meanwhile, the service based architecture is introduced in 5G control plane to further enable the flexibility, so the interaction between network functions of 5GC is described in following two representation: 
· Reference point representation

· Service-based interface representation
Also, the identified data storage functions (i.e. UDSF and SDSF) are presented in data storage architecture diagram.

5GC architecture is documented in TS 23.501 [2].
4.5
SON evolution for 5G

How to apply SON concept for 5G network management.
4G SON has been primarily focused on several use cases affecting the RAN. There are increasing network dimension and complexity in 5G networks, especially considering the multiple services/devices/tenants in 5G networks. SON supporting for 5G should be considered.

4.6
 Management support for functionality supporting for edge computing
Edge computing enables operator and 3rd party services to be hosted close to the UE’s access point of attachment, so as to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network. 

The 5G core network may expose network information and capabilities to an Edge Computing Application Function. The functionality supporting for edge computing includes, see 3GPP TS 23.501 [2]:
-
Local Routing: the 5G Core Network selects UPF to route the user traffic to the local Data Network.

-
Traffic Steering: the 5G Core Network selects the traffic to be routed to the application servers in the local Data Network.

-
Session and service continuity to enable UE and application mobility.

-
User plane selection and reselection, e.g. based on input from Application Function.
-
An Application Function may influence UPF (re)selection and traffic routing as described in clause 5.6.7 [2].
-
Network capability exposure: 5G Core Network and Application Function to provide information to each other via NEF as described in clause 7.4 or directly as described in clause 7.3 [2].

-
QoS and Charging: PCF provides rules for QoS Control and Charging for the traffic routed to the local Data Network.

From SA5 network management point of view, some of the above functionality may need the management supporting to align with SA2 5G work.

Editor’s Note: other major issues for 5G new features management are FFS.
5
Business level use cases
5.1
QoE information collection
5.1.1 
Collecting QoE information from end user services
5.1.1.1
Goal

The operator gets QoE information for end user services (including own managed services and OTT services) that are using the operator’s mobile network based on a 3 – 8 % sampling of UEs using a specific end user service.

5.1.1.2
Pre-conditions
The application providing end user services (including managed and OTT services) is able to provide QoE information about its end user service performance that is relevant to a 3GPP mobile system.

5.1.1.3
Steps

To receive QoE information for an end user service, the operator requests collection of end user service performance information through the management system to the mobile network. 

The request is propagated through the mobile network to the UE, which in its turn request the application providing the end user service to provide requested information.

The end user service application provides performance information to the UE, which transfers it to a predefined end user performance information collector in the management system via the mobile network. 

The end user performance information collector will process the information to calculate end user service KQIs which are presented to the operator.

5.1.2 
Customer complaint or VIP customer service guarantee on a video streaming service
5.1.2.1
Goal

The operator wants to check the quality of the video streaming service for a specific user that has reported a problem to the Customer Care. 
Operator needs to monitor service quality of VIP UEs to make sure their network is guaranteed, especially when they use a specific service.
5.1.2.2
Pre-conditions

The UE application providing end user services (including managed and OTT services) is able to provide QoE information about its end user service performance that is relevant to a 3GPP mobile system.
5.1.2.3
Steps

The operator requests collection of end user service performance information for a specific user through the management system to the mobile network node in the core network that can identify the user and what service is used. 
When a session for the video streaming is for the specified user is found, the request is propagated through the mobile network to the UE, which in its turn request the application providing the end user service within the UE to provide requested information.

The end user service application provides performance information to the UE, which transfers it to a predefined end user performance information collector in the management system via the mobile network. 

The end user performance information collector will process the information to calculate end user service KQIs which are presented to the operator.
5.1.3 
Testing of a video streaming service before launching the service broadly
5.1.3.1
Goal

The operator wants to check the quality of a new video steaming service on an own test mobile and/or with a number of friendly users before the service is offered broadly to all subscribers.

5.1.3.2
Pre-conditions

The new video steaming service is able to provide QoE information about its end user service performance that is relevant to a 3GPP mobile system.
5.1.3.3
Steps

The operator requests collection of end user service performance information for one or several specific UE(s) through the management system to the mobile network node that can identify different users and what services they use. 

When a session for the video streaming of a specified user is found, the request is propagated through the mobile network to the UE, which in its turn request the application providing the end user service within the UE to provide requested information.

The end user service application provides performance information to the UE, which transfers it to a predefined end user performance information collector in the management system via the mobile network. 

The end user performance information collector will process the information to calculate end user service KQIs which are presented to the operator.

5.2
Management of NR deployment option 3/3A 
5.2.1
Goal

Based on existing LTE/EPC management system, the operator can manage the Non-standalone gNB involved in NR deployment option 3/3A appropriately.

5.2.2
Pre-conditions

Operator has prepared infrastructure environment used to deploy the Non-standalone gNB in deployment option 3.
The LTE eNB and EPC are available, and managed by existing management system appropriately.
5.2.3
Steps

1. The Non-standalone gNB is initially configured with basic setup information (e.g. local OAM IP address and EM information etc.) to establish OAM connection, then it will be configured with planned configuration data (e.g. anchored MeNB configuration data etc.).
2. After the Non-standalone gNB taking into operation, operator can be informed about any fault detected by the gNB via alarms or event reports.

3. The operator monitors the status of the Non-standalone gNB and collect performance measurement data from the Non-standalone gNB, which can be used for NR related KPI assessment.

4. If necessary, operator re-configures the Non-standalone gNB for purpose of radio network optimisation or adjustment.

Note: management procedures related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
5.3
Management of 5G-RAN
5.3.1
Management of standalone gNB connected to 5GC (option 2)
5.3.1.1
Goal

The operator establishes 5G-RAN with gNB according to option 2, and manages the involved standalone gNB appropriately. 
5.3.1.2
Pre-conditions

Operator has prepared infrastructure environment used to deploy standalone gNB. 

The 5GC is available, and managed by management system appropriately.
5.3.1.3
Steps

1. The standalone gNB is initially configured with basic setup information (e.g. local OAM IP address and EM information etc.) to establish OAM connection, then it will be configured with planned configuration data (e.g. radio configuration data, 5GC connectivity data etc.).
2. After the gNB taking into operation, operator can be informed about any fault detected by the gNB via alarms or event reports.

3. The operator monitors the status of the gNB and collect performance measurement data from the gNB, which can be used for NR related KPI assessment.

4. If necessary, operator re-configures the gNB for purpose of radio network optimisation or adjustment.

Note: management procedures related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
5.3.2
Management of eLTE eNB connected to 5GC (option 4, 5 and 7)
5.3.2.1
Goal

The operator establishes 5G-RAN with eLTE eNB according to option 4, 5 and 7, and manages the involved eLTE eNB and gNB (if applied) appropriately. Operator can collect and manage E-UTRA and NR related performance respectively if NR is deployed.
5.3.2.2
Pre-conditions

Operator has prepared infrastructure environment used to deploy eLTE eNB. 

The 5GC is available, and managed by management system appropriately.
5.3.2.3
Steps

1. The eLTE eNB is initially configured with basic setup information (e.g. local OAM IP address and EM information etc.) to establish OAM connection, then it will be configured planned configuration data (e.g. radio configuration data, DC configuration data if applied, and 5GC connectivity data etc.).
2. After the eLTE eNB taking into operation, operator can be informed about any fault detected by the eLTE gNB via alarms or event reports.

3. The operator monitors the status of the eLTE eNB and collect performance measurement data from the eLTE eNB, which can be used for E-UTRA related KPI assessment.

4. If requested, operator re-configures the eLTE eNB for purpose of radio network optimisation or adjustment.

5.4
Management of 5GC
5.4.1
Management of 5GC NFs
5.4.1.1
Goal

The operator establishes 5GC with multiple NFs/NEs according to 5G reference architecture, and operator manages the 5GC and involved NFs/NEs appropriately. 
5.4.1.2
Pre-conditions

Operator has prepared infrastructure environment used to deploy 5GC with complete or partial set of 5GC NFs/NEs. 

5.4.1.3
Steps

1. The 5GC NF/NE is initially configured with basic setup information (e.g. local OAM IP address and EM information and etc.) to establish OAM connection, and then self-configuration related instance (e.g. EM) will execute autonomous configuration operation on the 5GC NF/NE with planned configuration data (including application configuration data).
2. After the 5GC NF/NE takes into operation, operator can be informed about any fault detected by the NF/NE via alarms or event reports.

3. The operator monitors the status of the 5GC NF/NE and collect performance measurement data from the NE, which can be used for 5GC related KPI assessment.

4. If necessary, operator re-configures the NF/NE for purpose of 5GC optimisation or adjustment.

Note: management procedures related to network slicing is studied in TR 28.801, and are not specified in this TR.
5.4.2
Management of UDSF/SDSF

5.4.2.1
Goal
The management operations on UDSF(s)/SDSF(s) and associated 5GC NFs (NF that stores and retrieves its data into/from the UDSF/SDSF) are executed in coordination manner.

5.4.2.2
Pre-conditions
Operator has deployed UDSF(s)/SDSF(s) and 5GC NFs that store and retrieve their corresponding data into/from the UDSF(s)/SDSF(s). In case of UDSF(s), the UDSF(s) supports data storage/retrieval from different groups of 5GC NFs (e.g. group for different type of NFs from same vendor, or group for same type of NFs from different vendors), the unstructured data stored in UDSF(s) for different groups of NFs may require to be distinguish.

5.4.2.3
Steps 

1. According to planned relationship between UDSF(s)/SDSF(s) and associated 5GC NFs, the management system establishes the relation between UDSF(s)/SDSF(s) with associated NFs. 

2. The management system monitors UDSF/SDSF performance, in case of UDSF(s), the management system may also monitor storage related performance for different groups of NFs. When total utilization rate or utilization rate for certain group of NFs approaches or exceeds the pre-defined threshold, besides generating related alarms, the management system may trigger some mitigation operations (e.g. UDSF capacity expansion) automatically.
3. Before adding a new associated 5GC NF or expanding the capacity of an associated 5GC NF automatically, the management system needs to check the availability of required capacity of corresponding UDSF/SDSF. If needed, the management system trigger capacity expansion operation on the UDSF/SDSF. 

4. After removing an associated 5GC NF or reducing the capacity of an associated 5G NF automatically, the management system need to check it is necessary to trigger capacity reduction operation on related UDSF/SDSF.

5.4.3
Management support for NRF

5.4.3.1
Goal
The operator wants to keep up to date the discovery information (e.g. NF type, IP address) of the 5GC NF in the NRF which is used for NF and service discovery [2].

Note: the detailed discovery information of NF and service depends on the output of TS 23.501 [2].

5.4.3.2
Pre-conditions
The NRF which stores the discovery information for the available 5GC NF has been deployed.

5.4.3.3
Steps 

1. When a new 5GC NF is deployed, the 3GPP management system or the new 5GC NF needs to make the NRF aware of the discovery information (e.g. NF type, IP address) of the new 5GC NF. 
2. When the discovery information of a 5GC NF is changed, the 3GPP management system or the 5GC NF needs to update the 5GC NF discovery information maintained by NRF. 

3. When a 5GC NF is removed, the 3GPP management system needs to make the NRF aware that the 5GC NF is removed.

Editor's Note: using term "NF" or "NF instance" needs to be revisited.
5.5
SON 
5.5.1
Self-configuration for 5G-RAN
5.5.1.1
Goal

The new-installed 5G-RAN node (i.e. gNB or eLTE eNB) to be configured in automated manner with no or minimal manual intervention, to go to the operational state. 
5.5.1.2
Pre-conditions

The 5G-RAN node (i.e. gNB or eLTE eNB) has been physically installed.
The self-configuration function for 5G-RAN node is activated.
5.5.1.3
Steps

1. The 5G-RAN node (i.e. gNB or eLTE eNB) is configured with initial OAM setup information (e.g. local OAM IP address and EM information etc.) in automated manner, and the OAM connection is established automatically after initially installed.

2. After the OAM connection is established, the self-configuration function of the management system executes self-configuration operations on the 5G-RAN node with appropriate configuration data (e.g. radio configuration data, connectivity data, etc.).
3. After the configuration is done and the configured external interfaces have been established, the 5G-RAN node is operational.

Note: management procedures related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
5.5.2
Automatic Neighbour Relation management for 5G-RAN
5.5.2.1
Goal

Update (e.g. add or remove) the neighbour cell relation information in the deployed 5G-RAN nodes (i.e. gNB and/or eLTE eNB) in automated manner.
5.5.1.2
Pre-conditions

The 5G-RAN nodes (i.e. gNB and/or eLTE eNB) are in the operational status. 

Automatic neighbour relation function was deployed in the management system for 5G-RAN.
5.5.1.3
Steps

1. In case of a newly created 5G-RAN node or cell is taking into service, the automatic neighbour function assists this new 5G-RAN node to build its neighbouring cell relation information in automated manner, the automatic neighbour relation function also assists the neighbouring 5G-RAN nodes to include new cells data in their neighbour cell relation information automatically.

2. In case when network conditions or topology change, the automatic neighbour relation function assists the 5G-RAN nodes in update of the neighbouring cell relation information in automated manner. For example, when an existing 5G-RAN node or cell is taken out of service, the automatic neighbour relation function assists the neighbouring 5G-RAN nodes to remove the related cells data from their neighbour cell relation information automatically.
5.5.3
Automated configuration for 5GC NF
5.5.3.1
Goal

The newly instantiated 5GC NFs (e.g. AMF, SMF or UPF) to be configured in automated manner with no or minimal manual intervention, and go to the operational state. 
5.5.3.2
Pre-conditions

The 5GC NF has been instantiated.
The automated -configuration function for 5GC NF is activated.
5.5.3.3
Steps

1. The newly instantiated 5GC NF is configured with initial OAM setup information (e.g. local OAM IP address and EM information etc.) in automated manner, and the OAM connection is established automatically after initially installed.

2. After the OAM connection is established, the automated configuration function of management system executes configuration operations on the 5GC NF with appropriate configuration data.
3. After the configuration is done and the configured external interfaces have been established automatically, the 5GC NF is operational.

5.5.4
Automated optimization for 5GC NF
5.5.4.1
Goal

The deployed 5GC NFs (e.g. AMF, SMF or UPF) should be optimized (e.g. reconfiguration or scaling) in automated manner to adapt the change of network situation or service requirements.
5.5.4.2
Pre-conditions

The 5GC NFs have taken into operation status. 

The automated optimization function for 5GC has been deployed.
5.5.4.3
Steps

1. The 3GPP management system monitors the 5GC NFs’ performance (e.g. utilization rate of NF, or QoS/QoE KPIs).

2. When automated optimization triggering event (e.g. the pre-defined KPI threshold is exceeded) is detected, the management system performs automated optimization actions on impacted 5GC NFs, for example:

· When the virtualized 5GC NF’s utilization rate exceeds the pre-defined threshold, the management system would trigger auto-scaling operation on it, aiming to pertain the utilization rate in normal range;

· When detecting the utilization rates among a group of same type 5GC NFs are in a significant imbalance status, the management system would perform reconfiguration actions on relevant NFs to pertain load balance among them.
· When detecting service success rate dropped due to overload from some signalling interfaces, the management system would reconfigure the relevant NFs to remove or mitigate the impact issue.
3. When multiple automated optimization triggering events are detected which may lead to conflict automated optimisation actions, coordination is needed to select the appropriated optimization actions.

4. After performing automated optimization actions, the management system would evaluate the optimisation result via monitoring the performance, and may perform further actions (e.g. rollback or new optimization action) if needed.

5.5.5
Automated healing for 5GC NF
5.5.5.1
Goal

The deployed 5GC NFs (e.g. AMF, SMF or UPF) to be healed in automated manner when encountering failure or outage.
5.5.5.2
Pre-conditions

The automated healing function for 5GC has been deployed.

The 5GC NFs have been taken into operational status. 

5.5.5.3
Steps

1. The 3GPP management system collects the 5GC NFs’ alarm information, as well as monitors their performance.

2. When a failure or outage is detected, the management system would perform automated healing actions on impacted 5GC NF(s) to recover or mitigate the failure, for example, locating and isolating the physical or logical resource which is identified as root cause of failure, activating backup NF to replace faulted NF, etc.

3. When multiple automated healing triggering events are detected which may lead to conflict automated healing actions, coordination is needed to select the appropriated healing actions.

4. After performing automated healing actions, the management system would evaluate the healing result via collecting alarm and monitoring performance, and may perform further actions if needed.

6
Potential requirements

6.1
Requirements on end user service performance collection
REQ-ESPC-CON-1: The 3GPP management system shall have a capability to request to collect end user service performance information that is relevant to a 3GPP mobile system per end user service/end user service type via the mobile network and the UE. The request may include an address of an end user service information collector to which the collected information shall be delivered.
REQ-ESPC-CON-2: The application providing the end user service performance information that is relevant to a 3GPP mobile system should have the capability to provide end user service performance information to an end user service information collector via the UE and the mobile network.
REQ-ESPC-CON-3: The end user service information collector shall have the capability to process the end user service performance information collected to provide the operator with KQI information for the end user service/end user service type.

REQ-ESPC-CON-4: It should be possible to restrict the information collection to a subset of the population of the UEs using an end user service/end user service type.
REQ-ESPC-CON-5: The 3GPP management system shall have a capability to request to collect end user service performance information for one or several specific end user(s)/UE(s) that is relevant to a 3GPP mobile system per end user service/end user service type via the mobile network and the UE. The request may include an address of an end user service information collector to which the collected information shall be delivered.
6.2
NR deployment option 3/3A management requirements
REQ-NRO3-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD of MOI) on the Non-standalone gNB via maximizing existing E-UTRAN management system.

REQ-NRO3-CON-2 The 3GPP management system shall know the non-standalone gNB mode information, including the relation between anchored LTE eNB (aka MeNB) and secondary Non-standalone gNB (similar to SeNB), and the option 3 or option 3A used on one specific Non-standalone gNB.
REQ-NRO3-CON-3 The 3GPP management system shall be able to support smooth management migration from the Non-standalone gNB in option 3 to other 5G-RAN options.
REQ-NRO3-CON-4 The 3GPP management system shall be able to collect LTE and NR related performance data respectively.

REQ-NRO3-CON-5 The 3GPP management system shall be able to support fault management on the Non-standalone gNB.

Note: management requirement related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
6.3
5G-RAN option 2 management requirements
REQ-NRO2-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the standalone gNB connected to 5GC.

REQ-NRO2-CON-2 The 3GPP management system shall be able to collect NR related performance data from the standalone gNB.
REQ-NRO2-CON-3 The 3GPP management system shall be able to support fault management on the standalone gNB.

Note: management requirement related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
6.4
5G-RAN with eLTE eNB (option 4, 5 and 7) management requirements 
REQ-NREL-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the eLTE eNB.

REQ-NREL-CON-2 The 3GPP management system shall know the non-standalone eLTE eNB mode information, including the relation between anchored gNB and secondary non-standalone eLTE eNB, and the option 4 or option 4A used on one specific eLTE eNB.

REQ-NREL-CON-3 The 3GPP management system shall be able to know the non-standalone gNB mode information in option 7, including the relation between anchored eLTE eNB and secondary non-standalone gNB, and the option 7 or option 7A used on one specific gNB.

REQ-NREL-CON-4 The 3GPP management system may be required to collect E-UTRA and NR related performance data respectively.

REQ-NREL-CON-5 The 3GPP management system shall be able to support fault management on the eLTE eNB.

Note: management requirement related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
6.5
5GC management requirements
REQ-5GCN-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the 5GC NF/NE.

REQ-5GCN-CON-2 The 3GPP management system shall be able to collect performance data from the 5GC NF/NE.
REQ-5GCN-CON-3 The 3GPP management system shall be able to support fault management on the 5GC NF/NE.

REQ-5GCN-CON-4 The 3GPP management system should reflect the service based architecture characteristic in the NRM of 5GC CP NF/NE.
REQ-5GCN-CON-5 The 3GPP management system shall be able to establish the relationship between DSF and associated 5GC NFs.

REQ-5GCN-CON-6 The 3GPP management system shall be able to support coordination between lifecycle management operations on associated 5GC NFs and lifecycle management operations on DSF.

REQ-5GCN-CON-7 The 3GPP management system or 5GC NF shall be able to register/de-register with NRF the discovery information of 5GC NF.
Editor's Note: using term "NF" or "NF instance" needs to be revisited.
Note: management requirements related to network slicing is studied in TR 28.801, and are not specified in this TR.
6.6
SON requirements

6.6.1
Self-configuration management for 5G-RAN

REQ-SCM5GR-CON-1 The 3GPP management system shall be able to support initial OAM connectivity establishment for 5G-RAN nodes in a fully automated manner.

REQ-SCM5GR-CON-2 The 3GPP management system shall be able to support self-configuration operations for 5G-RAN nodes with no or minimum manual intervention.
6.6.2
ANR management for 5G-RAN

REQ-ANR5GR-CON-1 The 3GPP management system shall be able to support the neighbour cell relation information update (e.g. add or remove) automatically according to radio network conditions and topology.
6.6.3
Automated configuration for 5GC NF


REQ-ACCN-CON-1 The 3GPP management system shall be able to support initial OAM connectivity establishment for 5GC NFs in a fully automated manner.

REQ-ACCN-CON-2 The 3GPP management system shall be able to support automated configuration operations for 5GC NFs with no or minimum manual intervention.
6.6.4
Automated optimization for 5GC NF


REQ-ARCN-CON-1 The 3GPP management system shall be able to trigger automated optimization actions for 5GC NFs.
REQ-ARCN-CON-2 The 3GPP management system shall be able to evaluate the result of automated optimization actions for 5GC NFs.
REQ-ARCN-CON-3 The 3GPP management system shall be able to make coordination to avoid conflict when multiple automated optimization actions are triggered in parallel.
REQ-ARCN-CON-4 The 3GPP management system should be able to rollback to the status of before execution of automated optimization if the result is negative.

6.6.5
Automated healing for 5GC
 NF

REQ-AHCN-CON-1 The 3GPP management system should be able to trigger automated healing actions for 5GC NFs when needed.

REQ-AHCN-CON-2 The 3GPP management system shall be able to evaluate the result of automated healing actions for 5GC NFs via monitoring the performance.
REQ-AHCN-CON-3 The 3GPP management system shall be able to make coordination when multiple automated healing actions are triggered in parallel.
REQ-AHCN-CON-4 The 3GPP management system should be able to trigger rollback to the status of before execution of automated healing if the result is negative.
7
Potential solutions

7.1
Collecting QoE information

7.1.1
Collecting QoE information from end user services
As NR is a mobile data network, it is very important for the operator to optimise the mobile network according to the needs of the end user services. So it is foreseen that a similar function will be developed for NR. 
The management solution should be the same regardless of which 3GPP mobile system the QoE collection is implemented in. So the use case(s), requirement(s) and the solution should be valid for older generations of mobile systems as well as 5G-RAN.

Proposed management solution:

A new interface IRP should be developed for collecting the QoE information. It should contain:

· 
An operation for activation of collection QoE information to be sent to the appropriate traffic node including what QoE information is to be collected, an address to a collection point where the QoE information is to be collected.

· 
An operation for deactivation of collection QoE information to be sent to the appropriate traffic node including what QoE information is to be stopped,

· 
An operation for listing requested QoE collections to be sent to the base stations that should answer with what QoE collections has been requested.

· 
An operation for listing active sessions that are collecting QoE information to be sent to the base stations that should answer with what sessions has QoE collection ongoing.

· 
A notification for when a QoE collection job has become active.

The base station requests the QoE information collection towards the UE. It should be possible to execute more than one QoE information collection simultaneously in the UE. 
The QoE information collections should survive handover within a PLMN.
A specification that describes the feature from end to end should be developed.

The solution is intended to be used for previous 3GPP systems that supports this function.
Cooperation is needed with SA4 to specify what performance information should be collected. Cooperation with RAN2 is needed for propagating the request to the UE and for the UE to deliver the requested information. Cooperation RAN3 and possibly CT WGs are needed for propagation of the request on traffic interfaces (if that is needed).

7.1.2
Collecting QoE information from end user services from a specific user
Proposed management solution:

The new interface IRP solution in 7.1.1 should be extended with the following capability:

· 
An operation for activation of collection QoE information to be sent to the appropriate traffic node including what QoE information is to be collected for one or several specified user(s)/UE(s), an address to a collection point where the QoE information is to be collected.

A Core Network node that can identify individual users/UEs and what services they use requests collection of the QoE information collection towards the UE via intermediate nodes. It should be possible to execute more than one QoE information collection simultaneously in the UE. 
The QoE information collections should survive handover within a PLMN.
A specification that describes the feature from end to end should be developed.

The solution is intended to be used for previous 3GPP systems that supports this function.

Cooperation is needed with SA4 to specify what performance information should be collected. Cooperation with RAN2 is needed for propagating the request to the UE and for the UE to deliver the requested information. Cooperation RAN3 and possibly CT WGs are needed for propagation of the request on traffic interfaces (if that is needed).

7.2
Management of NR deployment option 3/3A

As NR option 3 relies on legacy E-UTRAN and EPC, so the management solution for NR option 3 should support E-UTRAN and EPC management simultaneously. Also, considering NR option 3 is developed for “early deployment” of 5G service with limited features, and would be migrated to 5G-RAN in short term, so the potential solution for non-standalone gNB management should fulfill severe time-to-market requirement, and minimize the deployment efforts.
Proposed management solution for NR option 3 is to enhance existing E-UTRAN management solution to adapt non-standalone gNB management requirement, with reusing existing management solution as much as possible. 

In order to support configuration management of NR option 3, a new NRM IRP should be developed to support configuration management operations on the non-standalone gNB. The non-standalone gNB NRM IRP should contain: 
· IOC for the non-standalone gNB, represents the non-standalone gNB functionality specified in NR option 3/3A, with attribute which can be used for identifying the non-standalone gNB and option 3 or option 3A used. Also, the relationship with IOCs of E-UTRAN and EPC need to be clarified.

Editor’s note: The IOC definition for non-standalone gNB functional split (i.e. central unit and distributed unit of gNB, and interface between them) is FFS, which may be no need to be visible from NMS point of view when the interface is proprietary.
· IOC for NR Cell, represents the common properties of a NR cell. And the interworking relationships between NR cell with other RAN need to be clarified.
· IOCs for non-standalone gNB related reference points, including Xx reference point and S1-U reference point involved in NR option 3A.

Meanwhile, above IOCs associated to existing E-UTRAN NRM and EPC NRM need to be added to corresponding NRM IRP specifications.
7.3
Management of 5GC

7.3.1
Configuration management of 5GC
In order to support configuration management of 5GC, a new NRM IRP should be developed to support configuration management operations on 5GC NFs. The 5GC NRM IRP should contain:

· IOCs for each type of 5GC network function, including AMF, AUSF, NEF, NRF, PCF, SMF, UDM, UPF and N3IWF. The attribute of these IOCs should be able to show the supported network slice information. Also, the relationship with IOCs for network slices or network slice subnets need to be clarified. 
Editor’s note: Network slicing related management object or information model will be defined in TR 28.801.

· IOCs for 5GC related reference points between 3GPP managed NFs, including N2, N3, N4, N7, N7r, N8, N9, N10, N12, N13, N14, N15, N16 and Nx reference point.
· IOCs for service-based interfaces insides 5GC, including Namf, Nausf, Nnef, Nnrf, Npcf, Nsmf and Nudm.
· IOCs for 5G QoS, including 5QI.

· IOCs for each type of 5GC network function pool or service area (FFS).

Editor’s note: Although CCNF pool is mentioned in some solution candidate in TR 23. 799, but 3GPP SA2 has not define any kind 5GC NF pool or service area (e.g. AMF pool or UPF service area) in the draft specification (i.e. TS 23.501) till now,

Meanwhile, 5GC NRM IOCs associated to existing EPC NRM (e.g. IOC of AMF or Nx reference point) need to be added to the corresponding NRM IRP specifications.
8
Conclusions

8.1
Collecting QoE information from end user services

The use cases, requirements and solutions can be used for UMTS, LTE and 5G. 
9
Recommendations

9.1
Collecting QoE information from end user services

A Work Item should be started based on the use cases, requirements and solutions outlined in this TR. They can be used for UMTS, LTE and 5G when the traffic functions support QoE collection.
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