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Abstract of the contribution: The proposal introduces the high-level functional blocks for providing mobility support over the evolved LTE access and the new 3GPP 5G RAT
Discussion

To facilitate further discussion on mobility management functionality, and to get a high level understanding of the set of functional blocks, we propose to add a baseline solution as shown below.
Proposal

It is proposed to add the solution below to TR 23.799.

All New Text
**************************************************

6.x
Solution x  - Baseline mobility solution for evolved LTE and 5G RATs
Editor's Note: It should be indicate here to which issue(s) the solution applies. 

This solution applies to Key Issue 3 – Mobility Framework. The solution introduces the high-level functional blocks for providing mobility support over the evolved LTE access and the new 3GPP 5G RAT. 
6.x.1
Architecture description 
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 

Figure 1 below shows the high-level functional blocks used for the mobility solution framework. The interpretation of the blocks are elaborated below. 
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Figure 1 – High-level functional blocks in mobility framework. 
The mapping of functional blocks to 3GPP logical entities is FFS. 

User registration. Initial setup of a signalling relation between the UE and the CN, authentication of the user, establishment of the user context in the network, exchange of basic parameters between the UE and the CN, and de-registration. 
Unreachability detection. Detects when a UE is no longer reachable, and clean up the necessary CN state as needed. 
Area registration. Allows the CN to be aware of the UE location on a configurable granularity, both in inactive and in connected state. This enables the operator to page the UE when necessary; perform relocation procedures as needed; and realize mobility restrictions on an area basis. Without area registrations, it would be resource inefficient to support reachability for mobile terminated communications, since a UE would either have to be paged in the whole network, or the UE would continuously be required to be connected to a RAN node even when it is not sending or receiving traffic.
State transitions. State transitions to an inactive state help reduce the network resource usage for UEs that are not currently sending or receiving data, and help minimize the UE battery consumption. The mechanisms for state transitions may be optimized for reduced RAN and CN signalling and low latency. 
Connected state mobility. When the UE is connected to RAN, handovers are controlled by the RAN node. The CN sets up or updates the user plane path as needed. 
Inactive state mobility.  When the UE is in this state, cell selection is controlled by the UE. 
Mobility restrictions. Operators may set certain areas of the network as forbidden for a specific group of UEs. Also, operators may set certain areas of the network accessible for a specific group of UEs. These restrictions may be derived from user subscription and operator configuration. 

Mobility management control. Provides overall control and appropriate configuration of the mobility framework. The system may limit the level of mobility support for certain UEs in an effort to achieve cost reductions for the operator. The mobility management control functional block feeds the necessary parameters to other functional blocks to set the appropriate mobility limitations, which may be based on subscription data. 
IP@. In the user plane, an entity with IP@ provides the point of presence in the IP network. 

Anchor(s). One or more anchor points can be used which remain unchanged during UE mobility within the service area for the given anchor point. 

Set user plane path. Below the anchor points, the user plane paths are updated upon UE mobility as needed, and the user plane path is set according to the UE’s current location. 

Buffering. Buffering is used for downlink packets for the period of time when the reachability towards the UE via the RAN has not yet been established. It is FFW whether buffering can be done in RAN, CN or both. 
Session control. Session control functionality is not elaborated in this solution, but it is assumed that mobility events may trigger session control so that sessions may be released or set up as needed. 
6.x.2
Function description 
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.

After successfully registering with the network, UEs that are active sending or receiving data are connected to RAN where the handover decisions are under the control of RAN. The CN notifies the RAN about mobility restrictions which are taken into account in the handover decisions. Handovers within a RAN node may not lead to any CN signalling unless CN notification is requested. During handovers to a new RAN node, packet forwarding to the new RAN node helps to minimize the interruption time for the user. Once the handover to a new RAN node has taken place, the RAN informs the CN in the control plane. The CN control plane then updates the user plane path. In case the mobility management settings limit the mobility for a given user session, the session control functionality may be triggered to release the session and set up a new session if needed, which may utilize an user plane path optimized for the user’s current location. 

A state machine provides efficient system characteristics and low resource cost. An inactive UE utilizes astate which requires less resource utilization, and also minimizes the UE battery drain. The solution should be optimized so that very fast and signalling-efficient transition can be achieved. The changes in the state machine imply the corresponding updates to the user plane path. A buffering mechanism is set up for downlink packets in the user plane. Initial downlink packets trigger the corresponding paging procedure and the subsequent setup of the downlink user plane path so that reachability for mobile terminated communications can be ensured. The state transition mechanisms are complemented by the unreachability detection functional block that can detect e.g., when a UE becomes unreachable due to lack of radio coverage, so that the release of the network resources can take place as needed.  
Independent of the UE state, an area registration mechanism ensures that CN has knowledge about the current location of the UE at a granularity which is configurable for the operator. The area registration mechanism takes input from the mobility restrictions functional block and the mobility management control functional block so that it can limit mobility as required by the operator. Similarly as the connected state mobility function, the area registration mechanism can also trigger the session control function when necessary to set up or release a session as needed, so that an optimized user plane path can be achieved. 

6.x.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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