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Abstract of the contribution: Proposes a solution to enable the support of different levels of mobility, leading to the optimization of resources on both the UE and the Network. The solution allows the operator to modify the initial levels of mobility assigned to the UE. In addition the solution allows the UE to request the modification of its mobility levels.
1.
Discussion

The current scope of Key Issue 3, Mobility Framework, identifies the need to define “How to support mobility on demand for different level of mobility”. During several rounds of discussion to address this aspect of KI3, it was evident that some clarification was warranted to determine what exactly the group understands to be “mobility on demand” and why it is an issue that needs to be addressed. Once these aspects are agreed, then SA2 can move, much more efficiently, into the solution space.

Thus the first two questions, namely the “what” and the “why” have been somehow captured as part of MM_WT_#1:

The “What”:

“Determine the level of mobility support required” as per MM_WT_#1, UE Mobility Levels, item 1.3

The “Why”:

“Resources will be save both on the network and the UE” as per MM_WT_#1, UE Mobility Levels, item 1.1

Other aspect within the Work Task item provide further details that can be used to devise solution to address the aspect of the Work Task, i.e., UE Mobility Levels

1.1        How to determine the level or levels of mobility that need to be supported

According to “MM_WT_#1, UE Mobility Levels”, the task should:

1) Define the levels of mobility

2) What information is required to determine mobility levels?

            a) How a UE can transition across these levels?

            b) What triggers this transition, e.g., how to enable the operator to update these levels?

3) What resources are saved (UE and Network) when different mobility levels are enabled?

1.1.1             Mobility Levels

There’s currently no formal definition of mobility levels and neither what these levels are. However the following mobility scenarios can be identified:

1) Mobility as determined by the speed of the UE, This can be referred to as Mobility Speed (e.g., Stationary to High Mobility)

    From a Mobility Speed perspective, a device can be: 

           a) Stationary

           b) Standard Mobility

           c) High User Mobility, the device can reach speeds up to 500 Km/h

2) Mobility as determined by the area a UE can move before it needs to provide an area update (E.g., Tracking Area Update or Registration) and whether the UE requires Connectivity on Uplink, Downlink or Both. This can be referred to as Area Mobility and it can take any of the following levels.

           a) Cell Level (UL/DL/Bidirectional) 

           b) eNB Level (UL/DL/Bidirectional)

           c) Tracking Area Level (UL/DL/Bidirectional)

           d) PLMN Level (UL/DL/Bidirectional)

3) Mobility as determined by the service continuity requirement of the service the UE is requesting from the Network, This can be referred to as Service Continuity Mobility, and it can take any of the following levels

           a) Service Continuity, 

           b) No Service Continuity

1.1.2             Determination and handling of mobility levels

The determination of mobility levels can be based on at least on the following information:

1) The capabilities of the UE that requests services from the Network e.g., Low Priority Device, device radio capability, (e.g., dual or single radio capable UEs), permanent power source connected, 

2) The services the UE subscribes to (e.g., mobile originating connectivity services, mobile terminating connectivity services or both), Location-Based Services, Roaming Services

3) Operator’s policy the operator assigns for a particular UE or groups of UEs, e.g., geographical scope of operation, UE speed, Roaming, Time based Network Access.

4) The Services Requested by the UE, either during the initial registration or through a specific service request. E.g., the service requested by the UE can be characterized by providing a particular Quality of Service or Application ID or even a mobility descriptor that can explicitly indicate mobility requirements for a particular service

Thus, as an example, a device that only supports transfer of data on the up link, that holds a subscription for Mobile Originating data connectivity only and, according to operator policies, it can only access services through specific geographical locations,  then level of mobility for this device might be determined to be as “Stationary_Cell_Level_UL_No_Service_Continuity”. 

1.1.3             Resource Optimization

As described in Section 1.1.2 the combination of policy, subscriber information, UE capabilities and requested services can be used to determine the level of mobility. Once the level of mobility is determined the Network can select appropriate functions to handle the level of mobility. E.g., if the mobility level is determined to be “Stationary”, at Cell Level, “No Service Continuity” and “UL only”, the network might choose to keep the UE in connected mode and might not require to select Mobility Management Functions to track the Mobility of the device or page the device

Proposal
It is proposed to agree the text below for inclusion in TR 23.799.

####################### START TEXT FOR TR 23.799 ##########################

6.3.x
Solution 3.x: Solution to support different levels of mobility 

The solution introduces mechanism to enable the support of different levels of mobility based on the following 

1) The capabilities of the UE that requests services from the Network e.g., device radio capability, (e.g., dual or single radio capable UEs) 

2) The requirements of services the UE wants to use are communicated by the UE, either during the initial registration or through a specific service request. E.g., the service requested by the UE can be characterized by providing a particular Quality of Service or Application ID or even a mobility descriptor that can explicitly indicate mobility requirements for a particular service

3) The services the UE subscribes to e.g., mobile originating connectivity services, mobile terminating connectivity services or both, Location-Based Services (i.e., UE can avail of services within a specific area only .e.g., Cell_Level), Roaming Services, Support for High Speed mobility.

4) Operator’s policy the operator applies for a particular UE or groups of UEs, e.g., geographical scope of operation, UE speed, Roaming, Time based Network Access.

6.3.x.1      Function description 
System Attach

The call flow in Figure 6.3.X.2-1 describes a possible Attach procedure where the UE provides information on the requirements of services that need to be supported and possibly its device capabilities. The Network uses configured operator policies and specific subscription information as well as the information provided by the UE to derive the level of mobility assigned to the UE.
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1. During the Attach procedure the UE provides specific requirements of the services that need to be supported. The UE may provide the QoS, Application ID or explicit Mobility Requirements in the form of a descriptor (similar to the multidimensional descriptor used for network slice selection) or an index to a set of mobility characteristics.

2-3.During the Subscription authorization procedure, the Network may retrieve subscription information that can be used to determine the level of mobility the subscriber is entitled to 

4. The CP entity uses the information provided by the UE, operator policies and subscription information to determine the mobility level that the UE can be assigned. The CP entity also determines Mobility Management resources that may be required to support the selected level of mobility, E.g., whether CP to support paging optimization are required.

5. The determination of the mobility level (e.g., the Area the UE is allowed to send and or receive data, whether the UE is allowed to send data, receive data or both) is communicated to the UE to match the behaviour expected by the Network

New Service Request/Connectivity Request

The level of mobility might be modified either as a request from the UE to satisfy a different service or from the Network operator to modify the level of mobility currently provided. 
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1a. During the Service Request procedure or during the request for additional data sessions the UE may provide requirements of additional services that need to be supported. Similarly to the Attach procedure, the UE may provide the QCI, Application ID or explicit Mobility Requirements in the form of a descriptor or an index to a set of mobility characteristics.

1b. In addition, the operator or the Network may modify the level of mobility allocated to UE, e.g., triggered by a subscription changes, which can may cause an update of the existing mobility level allocation.

2. The CP entity uses the information provided by the UE, operator policies and subscription information to determine the mobility level that the UE can be assigned. The CP entity also determines Mobility Management resources that may be required to support the selected level of mobility, E.g., whether CP functions to support paging optimization are required.

3. The determination of new or modify mobility level or levels is communicated to the UE to match the behaviour expected by the Network

6.3.x.2
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE and CN
####################### END TEXT FOR TR 23.799 ##########################
3GPP

SA WG2 TD


UE
Subscriber Repository
1. Attach Request
CP functions
2.Subscription verification and authorization Request
3. Subscription verification and authorization response
5. Attach Response
4. CP entity determines Mobility Level and selects appropriate MM functions



UE
1a. Service Request/Connectivity Request
CP functions
3.Service Response/Connectivity Response
2. CP entity might modify the  Mobility Level based on new information coming either from the UE or Network Operator
1b. NW/Operator trigger a Mobility Level Update. E.g., UE subscription modification



