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Draft Recommendation ITU-T Q.IMT2020-SAO
Requirement, framework and protocols for signalling network analyses and optimization in IMT-2020
1. [bookmark: _Toc495321322][bookmark: _Toc520335502][bookmark: _Toc8384100][bookmark: _Toc46670490][bookmark: _Toc46689616][bookmark: _Toc520335467]Scope
This draft Recommendation specifies the requirements, framework and protocols for signalling network analyses and optimization in IMT-2020 network. The IMT-2020 signalling network analyses and optimization system is a network management system which consists of signalling collecting component, signalling network analyses component, signalling network optimization component and AI assistance component. The IMT-2020 signalling network analyses and optimization system is designed with the characteristics of high efficiency, real time reaction, reliability and intelligence, aiming to be applied in IMT-2020 network.
The following aspects of IMT-2020 signalling network analyses and optimization are addressed in this Recommendation:
· Requirements
· Framework
· Interfaces and protocols
· Service procedures
· AI-assisted functions
· Security considerations

2. [bookmark: _Toc8384101][bookmark: _Toc46670491][bookmark: _Toc46689617]References
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.
The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[bookmark: OLE_LINK156][bookmark: OLE_LINK155][bookmark: OLE_LINK154][bookmark: OLE_LINK19][bookmark: OLE_LINK20][ITU-T Q.3644]	Recommendation ITU-T Q.3644 (2019), Requirements for signalling network analyses and optimization in VoLTE
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK158][bookmark: OLE_LINK159][ITU-T Q.VoLTE-SAO-FP]	Recommendation ITU-T Q.VoLTE-SAO-FP, Framework and protocols for signalling network analyses and optimization in VoLTE
[ITU-T Y.3172]	Recommendation ITU-T Y.3172 (2019), Architectural framework for machine learning in future networks including IMT-2020

3. [bookmark: _Toc8384102][bookmark: _Toc46670492][bookmark: _Toc46689618]Definitions
3.1. [bookmark: _Toc8384103][bookmark: _Toc46670493][bookmark: _Toc46689619]Terms defined elsewhere
This Recommendation uses the following terms defined elsewhere:
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23]3.1.1. signalling network [ITU-T Q.3644]: refers to the network entities and the signalling exchange which are related to telecommunications services.
3.1.2. signalling collecting [ITU-T Q.3644]: refers to signalling collecting on the interfaces which are related to the signalling processes of telecommunications services.
3.1.3. signalling network analyses [ITU-T Q.3644]: refers to analyses on quotas using the information obtained in signalling collecting, and analyses on status information of signalling network.
3.1.4. signalling network optimization [ITU-T Q.3644]: refers to signalling network optimization on network entities and optimization of signalling exchange between network entities in signalling network, on the basis of signalling network analyses.

3.2. [bookmark: _Toc8384104][bookmark: _Toc46670494][bookmark: _Toc46689620]Terms defined in this Recommendation
This Recommendation defines the following terms:

4. [bookmark: _Toc8384105][bookmark: _Toc46670495][bookmark: _Toc46689621]Abbreviations and acronyms
This Recommendation uses the following abbreviations and acronyms:
AI                Artificial Intelligence
IF                 Interface
NF               Network Function
SBA	        Service Based Architecture
VoLTE        Voice over LTE

5. [bookmark: _Toc8384106][bookmark: _Toc46670496][bookmark: _Toc46689622]Conventions
In this Recommendation:
The keywords "is required to" indicate a requirement which must be strictly followed and from which no deviation is permitted, if conformance to this Recommendation is to be claimed.
The keywords "is recommended" indicate a requirement which is recommended but which is not absolutely required. Thus, this requirement need not be present to claim conformance.
The keywords "can optionally" indicate an optional requirement which is permissible, without implying any sense of being recommended. This term is not intended to imply that the vendor's implementation must provide the option, and the feature can be optionally enabled by the network operator/service provider. Rather, it means the vendor may optionally provide the feature and still claim conformance with this Recommendation.

6. [bookmark: _Toc46670497][bookmark: _Toc46689623]Overview on IMT-2020 signalling network
[Editor's Note] This clause presents the overview on IMT-2020 signalling network. The main network functions and interfaces of IMT-2020 signalling network will be used for signalling collection, and following signalling network analyses and optimization.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK17][bookmark: OLE_LINK18]The IMT-2020 signalling network refers to the network functions and interfaces which are related to the signalling processes of IMT-2020 services in IMS, EPS, and IMT-2020 domain. As the baseline for comparison with regard to IMT-2020 signalling network, the main network functions and interfaces of 5G signalling network are introduced as follows. The network functions in 5G signalling network include Serving Call Session Control Function (S-CSCF), Interrogating Call Session Control Function (I-CSCF), Proxy Call Session Control Function (P-CSCF), Application Server (AS), Unified Data Management (UDM), Policy and Charging Rules Function / Policy and Charging Function (PCRF/PCF), Mobility Management Entity (MME), Access and Mobility Management Function (AMF), Session Management Function (SMF), Network Slice Selection Function (NSSF), etc. The service based interfaces in 5G signalling network include Nudm, Npcf, Namf, Nsmf, Nnssf, etc. The reference points in 5G signalling network include N1, N2, N5, N7, N8, N10, N11, N14, N15, N22, N26, etc. The service based interfaces and reference points exchange signalling between network functions. The interfaces in 5G signalling network are based on the protocols of HTTP, Diameter, SIP, etc. Figure 1 shows the main network functions and interfaces of 5G signalling network. The main network functions and interfaces of IMT-2020 signalling network are to be further studied.
[image: ]
Figure 1 - The main network functions and interfaces of 5G signalling network

7. [bookmark: _Toc46670498][bookmark: _Toc46689624]Requirements for IMT-2020 signalling network analyses and optimization
[bookmark: OLE_LINK40][bookmark: OLE_LINK41][Editor's Note] This clause presents the requirements for IMT-2020 signalling network analyses and optimization. The general requirements are to be inherited and enhanced from VoLTE signalling network analyses and optimization.
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]IMT-2020 signalling network analyses and optimization has the similar general requirements compared with VoLTE signalling network analyses and optimization, which has reached consensus in 2019 with the Recommendation ITU-T Q.3644. The additional requirements for IMT-2020 signalling network analyses and optimization include signalling collection and following signalling network analyses and optimization on service based interfaces and reference points between different network functions, which are used to find out the reasons of signalling failure accurately. In addition, different quotas and status information will be used in IMT-2020 signalling network analyses, and different detailed requirements and procedures will be used in IMT-2020 signalling network optimization.

8. [bookmark: OLE_LINK3][bookmark: OLE_LINK10][bookmark: _Toc46670499][bookmark: _Toc46689625]Framework of IMT-2020 signalling network analyses and optimization
[bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK34][bookmark: OLE_LINK35][Editor's Note] This clause specifies the framework of IMT-2020 signalling network analyses and optimization. The global view, system architecture, external boundary and component design of IMT-2020 signalling network analyses and optimization system are to be studied.
Figure 2 depicts the framework of signalling network analyses and optimization in IMT-2020 network. The signalling network analyses and optimization system interacts with network entities and signalling exchange in IMT-2020 network to implement signalling network analyses and further optimization. The AI platform is a recommended external system which provides AI capabilities to the signalling network analyses and optimization system, the architectural framework of AI platform is specified in ITU-T Y.3172.
[image: ]
Figure 2 - Framework of IMT-2020 signalling network analyses and optimization

[bookmark: OLE_LINK24][bookmark: OLE_LINK25]In the framework, the IMT-2020 signalling network analyses and optimization system mainly consists of the following components.
· [bookmark: OLE_LINK26][bookmark: OLE_LINK27]IMT-2020 signalling collecting component: A required component which performs signalling collecting on the interfaces which are related to the signalling processes of IMT-2020 services, including service based interfaces and reference points between different network functions.
· IMT-2020 signalling network analyses component: A required component which performs analyses on quotas using the information obtained in signalling collecting, and analyses on status information of IMT-2020 signalling network.
· IMT-2020 signalling network optimization component: A required component which performs IMT-2020 signalling network optimization on network functions and optimization of signalling exchange between network functions in IMT-2020 signalling network, on the basis of signalling network analyses.
· AI assistance component: A recommended component which acts on IMT-2020 signalling collecting component, IMT-2020 signalling network analyses component, and IMT-2020 signalling network optimization component to provide AI capabilities. It is recommended for AI assistance component to use the AI capabilities of external AI platform with invoking interfaces.

9. [bookmark: _Toc46670500][bookmark: _Toc46689626]Protocols of IMT-2020 signalling network analyses and optimization
[Editor's Note] This clause specifies the interfaces and protocols of IMT-2020 signalling network analyses and optimization. The detailed requirements for internal interfaces, external interfaces and corresponding protocols of IMT-2020 signalling network analyses and optimization system are to be studied.
In the framework, IMT-2020 signalling network analyses and optimization system has five internal interfaces and four external interfaces to be addressed in this Recommendation, which are as follows.
· IF 1: A required interface exists between IMT-2020 signalling network analyses component and IMT-2020 signalling collecting component.
· IF 2: A required interface exists between IMT-2020 signalling network optimization component and IMT-2020 signalling network analyses component.
· IF 3-1: A recommended interface exists between IMT-2020 signalling collecting component and AI assistance component.
· IF 3-2: A recommended interface exists between IMT-2020 signalling network analyses component and AI assistance component.
· IF 3-3: A recommended interface exists between IMT-2020 signalling network optimization component and AI assistance component.
· IF 4: A required interface exists between IMT-2020 signalling network analyses and optimization system and network functions.
· [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6]IF 5: A required interface exists between IMT-2020 signalling network analyses and optimization system and service based interfaces between different network functions.
· IF 6: A required interface exists between IMT-2020 signalling network analyses and optimization system and reference points between different network functions.
· IF 7: A recommended interface exists between AI assistance component of IMT-2020 signalling network analyses and optimization system and external AI platform.

10. [bookmark: _Toc46670501][bookmark: _Toc46689627]Service procedures of IMT-2020 signalling network analyses and optimization
[Editor's Note] This clause specifies the service procedures of IMT-2020 signalling network analyses and optimization. The IMT-2020 signalling network analyses and optimization system interworks with IMT-2020 signalling network to implement signalling network analyses and further optimization, of which the service procedures are to be studied.

11. [bookmark: _Toc46670502][bookmark: _Toc46689628]AI-assisted functions of IMT-2020 signalling network analyses and optimization
[Editor's Note] This clause specifies the AI-assisted functions of IMT-2020 signalling network analyses and optimization, which provides AI capabilities for signalling network analyses and optimization system through interworking with IMT-2020 signalling collecting component, IMT-2020 signalling network analyses component, and IMT-2020 signalling network optimization component. To better utilize the existing AI capabilities, it is recommended that the AI-assisted functions use the capabilities of AI platform with invoking interfaces.

12. [bookmark: _Toc46670503][bookmark: _Toc46689629]Security considerations
[Editor's Note] This clause specifies the security considerations of IMT-2020 signalling network analyses and optimization system on signalling collecting security, signalling network analyses security, signalling network optimization security, AI related security, and user privacy.
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