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Abstract: The paper analyzes requirements related to mobility support documented in different 5G whitepapers and proposes to capture those in TR 22.891.
Discussion
As illustrated in both the 4G Americas whitepaper on 5G [1] and the NGMN white paper on 5G [2], 5G is expected to address very different requirements on mobility support. 

While some UEs will be accessing the network while moving at very high speeds, other UEs are expected to follow nomadic patterns or will be entirely stationary when accessing the network.
At the same time requirements on mobility support also vary based on the applications and services used. While some services require the network to hide mobility events from the application layer to avoid interruptions in service delivery, other applications have application specific means to ensure service continuity. Hiding mobility events includes aspects such as minimizing interruption time and packet loss or maintaining the same IP address during intra- or inter-RAT cell changes. 
It is worth noting that different applications may require different levels of mobility hiding support. While for instance some applications may not require the network to maintain the same IP address during mobility events, the applications may however still require the network to minimize interruption times so that they can continue to communicate quickly to ensure that their application-specific means of addressing mobility events work effectively.
It is also important to emphasize that application requirements on mobility hiding need to be considered in conjunction with the typical mobility patterns related to that application. If an application is typically only used when the user is mobile within limited regions, then it is sufficient to hide mobility events within those regions only. Other applications in turn may require the network to hide mobility events from those applications across the entire PLMN.

Another decisive aspect to determine the mobility support required from the network is the communication pattern exhibited by a given UE and service. If a UE is only involved in device-initiated communication scenarios then requirements aiming at reachability of a UE by the network can be relaxed (see also section 3.1.6 in [1]).
For these reasons the NGMN whitepaper on 5G suggests to “not assume mobility support for all devices and services but rather provide mobility on demand only to those devices and services that need it.” [6]. 
According to NGMN the various aspects of mobility support are also an integral part of the network slicing concept to enable operators to tailor network slices for the mobility requirements of the devices and services that are expected to be served by a given slice. For instance one slice dedicated to specific machine type devices could be instantiated “omitting e.g., any mobility functions” (section 5.4 in [2]) while other network slices may provide different levels of mobility support.
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Proposal
As outlined in the previous section, it is proposed to capture the following requirements on mobility support for network slices in TR 22.891.
*** First change ***
5.2
Network Slicing

5.2.1
Description

With the new market segments and verticals, as described in the NGMN white paper [2], new diverse use cases will need to be supported by the 3GPP eco system. This needs to be done at the same time as continuing to support the traditional mobile broadband use cases. The new uses cases are expected to come with a high variety of requirements on the network. For example, there will be different requirements on functionality such as charging, policy control, security, mobility etc. Some use cases such as Mobile Broadband (MBB) may require e.g. application specific charging and policy control while other use cases can efficiently be handled with simpler charging or policies. The use cases will also have huge differences in performance requirements. 

In order to handle the multitude of segments and verticals in a robust way, there is also a need to isolate the different segments from each other. For example, a scenario where a huge amount of electricity meters are misbehaving in the network should not negatively impact the MBB users or the health and safety applications. In addition, with new verticals supported by the 3GPP community, there will also be a need for independent management and orchestration of segments, as well as providing analytics and service exposure functionality that is tailored to each vertical’s or segment’s need. The isolation should not be restricted to isolate between different segments but also allow an operator to deploy multiple instances of the same network partition.

The figure below provides a high level illustration of the concept. A slice is composed of a collection of logical network functions that supports the communication service requirements of particular use case(s). It shall be possible to direct terminals to slices in a way that fulfil operator needs, e.g. based on subscription or terminal type. The network slicing primarily targets a partition of the core network, but it is not excluded that RAN may need specific functionality to support multiple slices or even partitioning of resources for different network slices.
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Figure 5.2.1. Network slices that cater for different use cases 

This is referring to section 5.4 in the NGMN White Paper [2].

5.2.2
Potential Service Requirements

The 3GPP System shall allow the operator to compose network slices, i.e. independent sets of network functions and parameter configurations, e.g. for hosting multiple enterprises or MVNOs etc. 
The operator shall be able to dynamically slice the network to cater for different diverse use cases.

The operator shall be able to identify certain terminals or groups of terminals and subscribers to be associated with a particular network slice.

The 3GPP System shall be able to enable a UE to obtain service from a specific network slice e.g. based on subscription or terminal type.
The 3GPP system shall allow the operator to define the mobility support offered by a network slice. Mobility support includes the following:

-
The 3GPP system shall allow the operator to define whether a network slice supports hiding of mobility events from the application layer by enabling the operator to configure whether a network slice supports none, any one or any combination of the following:
-
minimize packet loss during inter- and/or intra-RAT cell changes, 

-
maintain the same IP address assigned to a UE across different cells,

-
minimize interruption time until a UE can continue to communicate with a potentially different IP address (in case the same IP address is not maintained during a mobility event). 
Editor’s note: This list is not exhaustive. Other aspects may be added in future meetings.
-
The 3GPP system shall allow the operator to define network slices that support both mobile-originated and mobile terminated communications or mobile-originated communication scenarios only.

The 3GPP system shall allow the operator to specify the mobility support offered by a network slice separately for different subsets of the network (e.g. the cells covering specific metropolitan areas).
The 3GPP system shall allow the operator to specify the mobility support provided separately per each subscriber per network slice.

NOTE: 
The mobility support provided for a given subscriber is a subset of the mobility support offered by the network slice that the subscriber is associated with.

For subscribers that are entitled to establish sessions to different defined networks via a network slice, the 3GPP system shall allow the operator to specify the level of mobility support offered per defined network per subscriber per network slice.

5.2.3
Potential Operational Requirements 
The operator shall be able to create and manage network slices that fulfil required criteria for different markets or services. 

The 3GPP System shall be able to operate different network slices in parallel with isolation that e.g. prevents data communication in one slice to negatively impact services in other slices.

The operator shall be able to authorize third parties to manage a network slice configuration via suitable APIs, within the limits set by the network operator. 
*** End of changes ***

3GPP


