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Abstract of the contribution: This contribution serves to illustrate some potential needs of the study on 3GPP when the virtualization technology is introduced.
BACKGROUD
Network function virtualization (NFV) is the future for mobile network evolution. NFV technology virtualizes network functions and partitions them into functional software modules that are implemented over commodity hardware. With this design approach, the network solutions will be much more adaptive to various network conditions and environment, scalable to support variety of network services and applications, faster to implement and to deploy, and more open to support third party services. Due to the support of NFV realization
 method, many new features could be introduced, and existing 3GPP services and applications are also needed to be modified in order to integrate into virtualized network. 
The paper discusses the needs to study system impacts and requirements to support the existing and new 3GPP service and applications when applying virtualization technology.
DISCUSSION
Applications and network services can be benefit from many great features from NFV: load balancing/overload control, node selection, context information prioritization for synchronization, virtualized dedicated core support etc. 
Network virtualization abstracts a pool of COTS servers’ resources into a resource pool, which has computing/storage/networking functions.  Based on that, virtual machines (VM) are instantiated to support different core network elements’ functions. Here the VM and resource pool are belonged to Virtualization layer, which is focused on resource provisioning. The core network functions belong to the 3GPP layer running on VMs, which if focused on service realization. 
Currently, the NFV is mostly experiment in small networks in which the network management both on virtualization layer and application layer and is relatively simple. However, in order to apply network virtualization in telecom network which is usually in much larger scale and their mobile services and applications are far more complicated, it will require more scalable dynamic resource distribution as defined by NFV. However, when implementing dynamic resource distribution (see more details below), it is expected that the existing 3GPP services and applications would be impacted; in addition, roaming and co-existing support for legacy and virtualized network will also need to be addressed
Among many features introduced by network virtualization, this paper identifies some service-level aspects that needs to be study.
1. Resource distribution for services
As part of the network virtualization, the support of resource pool to create, scale in/out, and delete VNFs (3GPP nodes) is required. Even then, network resources will be limited, hence, the resource distribution is needed to prioritize resources among different services and applications. Such function applies to scenario such as network congestion.
Today, there is no resource distribution standard in 3GPP service management.  Hence, this paper recommends SA1 to study the effect on service when supporting dynamic resource distribution at virtualization layer.
Use case 
-  When network congestion happens, there will be limited available resource in resource pool. The network should give precedence to high priority user’s application e.g. for video call (need a higher bandwidth) for the resource allocation, as long as regular users’ service experience are not affected.
-  3GPP core network shall be able to give precedence to service application from the high priority user. 
-  Unlike legacy 3GPP network, it is required to give precedence to service application for high priority user without taking over the resource for other user’s on-going service.
2. Service continuity
High Availability (HA) is a new feature when introducing NFV. The virtual machine on which the service is running could be migrated to another VM according to the result of e.g. load balance, security. However, this migration inevitably leads to some impact on user experience (e.g. service interruption). Virtualization layer is not capable to detect what kind of service that the VM is running, this paper recommends SA1to study the effect and management on service level as the introduction of NFV.
Use case
-  When there is a load imbalance in host machine, some of users’ services need to be migrated to another host machine. For the important services like VoLTE, it should not be migrated at the moment that cause interruption. However, for the delay tolerance service, it can be migrated with minimum effect on user experience.
-  The 3GPP core network shall be able to ensure the continuity of important service like VoLTE, by recognizing the migration request which is requested by virtualization layer and reject the request if to maintain service continuity is needed.
-  Unlike in legacy 3GPP network, network virtualization will cause services to migrate routinely and the migration is transparent to 3GPP services. However, it may impact on user experience.
3. Basic service guarantee

The flexibility distributed resource scheduled introduced by NFV makes it easier to allocate resources for any active services running without interruption. However, this great feature still would be limited by host capacity. Therefore, in some situations (e.g. emergency), services should be prioritized to ensure normal capacity usage.
High priority service should be approved when active-standby switch or self-healing deploys. And other services can be updated then without influence on user service.
Use case 
· There are two Data Centres which are inter-backup mechanism to perform high availability
· When an earthquake happens, all the hosts in Data Centre 1 are destroyed and the all the users in Data Centre 1 are migrated to Data Centre 2. Due to the limited datastore and computation resources in Data Centre 2. it is impossible to accept all services which originally running in Data Centre 1. Therefore, only the basic voice-phone call will be approved.

· The 3GPP core network shall be able to approve basic communication in emergency situation by using, e.g. the prioritization of user context and only activate high level user context which serves to basic communication functions.
· Unlike in legacy 3GPP network, there is no downtime of all basic services for all users, but with possible interruption. This feature will not make users in destroyed Data Centre reattach to 3GPP network and incur much signalling. 
PROPOSAL
It is proposed to study the use cases described above and identify potential requirements for new services obtained with the introduction of Network Virtualization and also for the impacts on existing 3GPP services.
See S1-150070 for SID.
� Service realization is to recognize the service operation and required communication in order to develop a service model. 





