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2	Classification of WI and linked work items
2.0	Primary classification
This work item is a …
	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)



2.1	Study Item
	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	640054
	Study on Network Management of Virtualized Networks
	This study item aims to identify the necessary changes to allow the management of Virtualized Networks.



Go to §3.
2.2	Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Go to §3.
2.3	Building Block
	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	



This work item is … 
	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)



2.3.1	Stage 1
	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	



Go to §3.
2.3.2	Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	



	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.
2.3.3	Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	



	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	



	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 
Go to §3.
2.3.4	Test spec
	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	



Go to §3.
2.3.5	Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	



Go to §3.
2.4	Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	



3	Justification
Network functions virtualization aims to apply standard IT virtualization technology to consolidate many network functions onto industry standard high volume servers, switches and storages. This will transform the traditional way that the mobile network operators architect networks. 
ETSI NFV ISG has defined the requirements and architecture for the virtualization of network functions, and addressed the technical challenges However, it studies the general requirements and will not focus on the 3GPP specific impacts and enhancements. As a result, it’s the 3GPP’s responsibility to study the impacts and enhancements caused by virtualized technologies.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP SA5 has also started a study item to study the management of virtualized network in order to help understanding if the ETSI NFV ISG architectural framework impacts the existing 3GPP management reference model and the OA&M related interfaces. However, it only studies the network management parameters not the 3GPP service related parameters. So, it’s the SA1’s responsibility to study the service level requirement of virtualized 3GPP network. Moreover, as concluded in TSG SA#64, smaller changes within the context of the current architecture in order to facilitate virtualized deployments can be brought into 3GPP studies.
Generally, the virtualization technology introduces more flexibility of node instantiation, on-boarding, scaling in/out and termination; moreover, the node setting up, capacity expansion / contraction and removal could be done easily and more frequently than ever due to lifecycle management. It will facilitate the mobile network to automatically and dynamically control and allocate the network resources. Due to the great change of implementation method in the virtualized network, some new operation models could be introduced, which will require the existing 3GPP service to fit to virtualized network. 
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13] Service automation: In the vEPC network, the capacity of network elements could be flexibly adjusted according to the load status and other factors defined by operator, which allows the operator to deploy services on demand and adjust the deployment automatically. To realize this simply, the effective manner need to be considered in order to collaborate the EPC architecture with the virtualization technology. As a result, the existing 3GPP services which are designed for the traditional static load control features may be realized in the dynamic way.
· Service resilience: In the vEPC network, when the congestion happens, the node could be easily added by utilizing the scaling out mechanism. However, this mechanism can’t contribute to the service resilience as it was. The newly added node can’t treat the traffic bringing the congestion. As a result, the service level requirement for the collaboration of EPC architecture and the virtualization technology needs to be considered. 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK11]Service continuity: In the vEPC network, context information of some specific UEs could be transferred among different nodes due to lifecycle management (instantiation, scaling-in/out, or termination), it is quite necessary to guarantee the service continuity and avoid the service interruption during the life cycle management.  
· Service flexibility and efficiency: In the vEPC network, it would be more flexible for the MNO to allocate the network resources. As a result, it would be beneficial for the MNO to establish the virtualized dedicated core efficiently according to the third party or the M2M service requirements, e.g. application type, lifecycle of the dedicated EPC core, etc. 
As a result, SA1 should investigate specific applications and network service deployment scenarios that could be benefit from the network virtualization, and investigate how the service level requirements for services running over EPC need to be satisfied, or are enhanced by virtualized deployments of 3GPP services.  It’s also expected that the service scenarios involving the interworking between the virtualized network and non-virtualized network should be guaranteed. However, the detailed interworking scenarios and requirements are not clear enough now.
There is consensus in SMARTER that the use cases identified as applicable for EPS can start new study/normative work item for EPS, but this is outside the scope of the SMARTER flow. This study item will concentrate on the EPC specific applications and services, so the use cases which require the architecture change or large impacts will be outside the scope of this study and may be outputted to the SMARTER. 
This study item could be regarded as the first step to define the service level requirement to simplify procedures and functions to facilitate the NFV environment and minimize the architecture impacts. 
In the study, the outcome of ETSI NFV ISG and 3GPP SA5 will be taken into account, and overlap should be avoided. It’s also needed to communicate with ETSI NFV ISG and 3GPP SA5 as appropriate.
4	Objective
The objective is to study use cases for applications and network services, and investigate how the service level requirements for services running over EPC need to be satisfied, or are enhanced by virtualized deployments of 3GPP services.  Support of the interworking between virtualized and non-virtualized network needs investigation. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]This study item will concentrate on the EPC specific applications and network services in order to utilize the virtualization technology in the effective manner.  The use cases which require the architecture renovation or large impacts will be outside the scope of this study and may be outputted to the SMARTER. It’s also needed to communicate with ETSI NFV ISG and 3GPP SA5 as appropriate.
5	Service Aspects
Service aspects will be studied.

6	MMI-Aspects
None.

7	Charging Aspects
None.

8	Security Aspects
Security aspects will be covered by SA3.

9	Impacts
	Affects:
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10	Expected Output and Time scale
	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR22.8xy 
	Study on Service level requirements for EPC in virtualised implementations 
	SA1
	
	SA#70 (Dec. 2015)
	SA#72(June 2016)
	

	
	
	
	
	
	
	



	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments
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