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Abstract of the contribution: 

Add a new solution regarding the control of the level of mobility for the connected state UE 
Introduction
SA1 NEO TR 22.864 specifies a requirement on control of the level of mobility (LoM) in connected state UE. 
-
The 3GPP system shall enable operators to update the level of mobility support provided for a UE, e.g. during packet data connection establishment (subject to further consideration regarding complexity by Stage 2).
Level of mobility (LoM) can defined in many aspects. Current version of NextGen specifies two types of LoM.
· LoM of Area (LoM-A) specifies the area where UE can have mobility services – RAN, TA, EPC, LTE-5G, and non-3GPP
· LoM of Continuity (LoM-C) specifies the level of session continuity – seamless mobility or interrupted mobility 

To support the requirement of the mobility on-demand in TR22.864, NextGen should define the control architecture for updating the LoM. 

In order to support updating LoM of the active session, UE requests changing the LoM and operator shall update the LoM of the UE if necessary. Updating LoM-C and LoM-A of UE requires monitoring of its application and area. For example, the smart phone has the Internet messenger that supports both text message exchange and voice/video calls. When the user exchanges the text messages, the UE does not need to support the seamless mobility. But, as soon as the UE invoke the voice/video call, seamless mobility is required. Depending on the state of its application, UE should request updating the LoM to the network. Similar scenario can be found in LoM-A. 

In order to satisfy the above requirements and scenarios, we propose adding a new sentence in the mobility issue in section 5.3 and a new solution in section 6.3.x. 

Proposal

Add following sentences in section 5.3 and add a new section 6.3.x as follows. 

5.3
Key Issue 3: Mobility framework 

Solutions for this key issue will at least study: 

(Add following sentences at the end of current list of solutions,) 
· How to update the level of mobility (LoM) for UE in the connected state. Possible scenarios for updating the LoM include;
· UE requests for updating the level of the mobility for service continuity (LoM-C) based on its application state
· UE requests for updating the level of the mobility for mobility area (LoM-A) based on its current location 
· Operator updates the LoM-A or LoM-C as UE’s LoM update request if it satisfies the user subscription policy and network policy 
6.3.x
Solution 3.x - Control Framework of the Level of Mobility in Connected State
Table 6.3.x.1 Type of LoM – Combination of LoM-A and LoM-C
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The LoM is defined by combination of LoM-C and LoM-A. Two types of LoM can be specified as the table above. 
· Based on LoM for area (LoM-A), the mobility shall be supported within the specified area. The wider the mobility area is, the higher LoM-A. More complicated mobility management scheme is required for wider area. For example, LoM-A level B is higher than the LoM-A level A, because tacking area is wider than the sector or eNB area. 
· Based on LoM for Continuity (LoM-C), seamless mobility requires no packet discarded during handover while interrupted mobility allow the transient packets drop during handover. Seamless mobility can be achieved either network based or host based handover. Existing session can be terminated and quickly re-established a new session to minimize the interruption of the sessions. 
The LoM can be defined in UE level, application level, or session level. When the application has multiple sessions, each session may have different LoM. When the UE has multiple active applications, each application can have different LoM. The LoM of an application can be determined the highest LoM among all sessions of the application. The LoM of the UE can be determined by the highest LoM among all applications. 
6.3.x.1
Architecture description 
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Figure 6.3.x.1 High-Level Functions of the LoM control
Figure 6.3.x.1 shows the high-level functions for the control of LoM. The definitions and characteristics of the functions are described below.
Data Plane functions

· Apps LoM-C = I: Applications that need to the seamless mobility. Seamless mobility can be achieved network based or host based. Network based seamless mobility requires the anchoring point. Host based seamless mobility can be achieved without anchor. 
· Apps LoM-C = II: Applications that does not need to provide the seamless mobility. Alternative mobility mechanism can be provided in the application layer functions. When the UE moves to new network, the existing session is terminated, but network can minimize the interruption by providing fast authentication to the new network. 
· Mobility Anchor: This function provides the mobility anchoring. The anchor can be static or dynamic based on the LoM-A. In order to support wider mobility area, the anchor point can be dynamically changed. Anchor can be located in the RAN if the mobility is provided within RAN domain. 

· Static GW: This function is the access points for the lower LoM-C services. Static GW that does not support seamless mobility. Interworking with the fast authentication, UE can be change the GW quickly.

Control Plane Functions
· Area Change Detection: This function detects the change of the area, when the UE move outside of its current LoM-A. It can request the change of the LoM-A. 
· Application Monitoring: This function monitors the applications regarding the LoM-C. It requests the change of LoM-C to the network, if an application needs higher/lower LoM-C than current LoM-C. 

· LoM-C Control: This function detects the change of the area, when the UE move outside of the scope of the current LoM-A. It can request the change of the LoM-A. 
· LoM-A Control: This functions update the LoM-A of the UE upon receiving the area change report from UE. The LoM-A can be limited by the user subscription profile. Control of LoM-A can include the change the position of anchor.  

· Fast Authentication: This function involves when the LoM-C is low level – i.e., interrupted mobility. It authenticates the UE in the new network.
6.3.x.2
Function description 
UE can request the update of LoM (both LoM-A and LoM-C) whenever it is necessary. Based on the user’s subscription policy and network policy, network decides whether the request can be granted or not. Once the request is granted, LoM control functions updates the network to implement the requested LoM. 

Required LoM-C is determined by the characteristics of application. For example, e-mail application or web surfing application does not require the higher LoM-C while voice /video call needs higher LoM-C. LoM-C of an application can be updated in the middle of the service. For example, the smart phone has the Internet messenger that support both short message exchange and voice/video calls. When the user exchanges the text messages, the UE does not require the seamless mobility. But, as soon as the UE invoke the voice/video call, UE requires seamless mobility. UE keeps monitoring the application whether the seamless mobility is necessary or interrupted mobility is sufficient for the application. 
LoM-A control involves when changing the position of the anchor. Based on LoM-A, the anchor can be located in the RAN domain or CN domain. UE monitors its location whether it is in or outside of the current LoM-A area. Once UE detects its area is outside of its LoM-A area, UE can request the LoM-A update to network.    
Seamless mobility can be implemented by network based or host based. Network based mobility requires the mobility anchor point. Host based mobility does not require the anchor point, but it may requires the multi-session proxy (e.g., MPTCP proxy) in the core network. 
Session that only requires interrupted mobility can be connected to a static gateway that does not support mobility. UE terminates the existing session and re-establish a new session when it changes its network. Fast authentication is involved to expedite the re-establishment procedure. 
6.3.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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