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Decision/action requested

To agree that conclusion about mixed networks
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3
Rationale

The scope of the study is to include management of core network VNFs into 3GPP networks, see Ref. [2]. That means that the RAN will not be virtualised in this step. Therefore a pure virtualised network will not exist in this step. Consequently, the work tasks following this study should only deal with management of a mixed network.

Subclauses have been introduced in clause 8 Conclusions and recommendations.

Editorial changes have been made.
4
Detailed proposal

It is proposed to include the following conclusions and recommendations in the TR:
	 1st modified section


8
Conclusions and recommendations
8.1
General conclusions

In the study, the outcome of ETSI NFV ISG MANO has been taken into account. 

The scope of the study is the management of mobile networks that include VNFs for core nodes but excludes VNFs for RAN nodes. The mobile network being studied can/may have all its core nodes virtualized.

Current SA5 network management standard focuses on the management of the node functions and have minimal or non-existent standard solution to manage the hardware supporting the node functions. The future SA5 management specifications for mobile networks that include VNFs would include (recommend) standard solutions to manage the hardware, via the ETSI NFV defined management of infrastructure resources, supporting the virtualized node functions.

The challenge, when introducing management solutions for mobile networks that include VNFs, is to:
a)
utilize the solutions specified by the ETSI NFV project as is, and
b)
reuse maximally the architecture/tools/management process that have been in deployment for the management of node functions.

This study did not confirm if the identified business objectives listed in subclause 4.2 can be realised.
8.2
Potential use case conclusions
The following management use cases for network management involving virtualized networks have been identified:

-
Use cases for Fault Management 

1)
Failure management when VNF detects VNF failure

2)
Failure management when the alarm generated by NFVI

3)
Failure management when the EM detects VNF failure

4)
Failure management when the alarm is generated by VNFC

5)
Notification of VNFCs impacted due to scheduled NFVI maintenance

6)
VM failure is detected by VNF application

7)
VNF snapshot capture

-
Use cases for Configuration Management

1)
VNF instantiation and configuration for mixed network

2)
NFV configuration management

3)
VNF configuration management by EM in mixed network

4)
Automatic re-connection of eNBs after lifecycle management of vMME

-
Use cases for Performance Management

1)
VNF Performance measurements reporting to EM

-
Other Use cases involving Network Deployment

1)
Information collection prior to capacity expansion

-
Use cases for Core Network Lifecycle Management

1)
Network Service Descriptor On-boarding

2)
Disable Network Service Descriptor

3)
Enable Network Service Descriptor

4)
VNF Package On-boarding

5)
Enabling VNF Package

6)
Disabling VNF Package

7)
VNF Package Update

8)
Instantiation of Core Network Service

9)
Network Service instance scaling

10)
Network Service instance update due to VNF instance modification

11)
Termination of Core Network Service Instance

12)
VNF expansion

13)
VNF Contraction

14)
Termination of Core VNF instance

15)
Notifications for VNF auto-scaling executed by VNFM
8.3
Potential requirements conclusions
The following requirements for potential solutions for management of VNF only core network and the requirements for management of mixed core network are identified: 
-
General requirements

-
CM requirements

-
FM requirements

-
PM requirements

-
LCM requirements
8.4
Potential solutions conclusions
Based on the above use cases and requirements, the potential impacts on the existing 3GPP Management reference model are analysed and the enhancements to the 3GPP Management reference model are proposed with considering ETSI NFV ISG architectural framework. Especially, ETSI ISG NFV terms relevant to the network management of 3GPP mobile networks and services are analysed to align the understanding between the two standards groups.

Also, a number of ensembles, which consider different deployment scenarios for different operators' requirements, are studied and captured in the annex of the present document.

From end to end mobile network management point of view, the following management procedures have been identified:

-
Instantiation of VNF

-
VNF instance scaling procedures

-
VNF instance scaling procedures with resource allocation done by VNF Manager

-
Termination of IMS/EPC VNF instance Procedure
Impacts on the management interfaces and models, especially FM, PM and CM notification data flows are analysed.

The areas which need involvement of 3GPP SA5 for NFV Management and Orchestration interfaces are identified and sent to ETSI NFV ISG by LS. 

8.5
Recommendations

Based on the outcome of the study, normative work for the management of mobile networks that include VNFs which can be part of EPC or IMS is needed for next stage.

Potential areas for future normative work: 

1)
Concept, reference model and requirements for the management of mobile networks that include VNFs
2)
LCM for mobile networks that include VNFs
3)
CM for mobile networks that include VNFs
4)
FM for mobile networks that include VNFs
5)
PM for mobile networks that include VNFs
6)
Policy management for mobile networks that include VNFs
7)
Network Resource Model, alarms types and performance measurements for the management of mobile networks that include VNFs
Item 1 will need to be addressed first as the other items have dependency on the progress of item 1. 
SA5 work will be based on ETSI ISG NFV Group Specifications where applicable. SA5 will coordinate with ETSI ISG NFV as necessary.

If SA5 identifies issues in ETSI ISG NFV Group Specifications, SA5 should indicate that to ETSI ISG NFV.
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