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Abstract of the contribution: it is proposed to add a definition of “mobility level” and update key issue 3 to “level of mobility” with “mobility level”.
Proposal
It is proposed to add a definition of “mobility level” and update key issue 3 to replace “level of mobility” with “mobility level”.
* * * Start of changes * * * *
5.3
Key Issue 3: Mobility management framework 

5.3.1
Description 

This key issue will look into proposing solutions for a Mobility Management (MM) framework that enables the operator to provide mobility support which, if needed, includes session continuity for all types of UEs that connect to the NextGen core via 3GPP accesses and/or non-3GPP accesses. The MM framework in the NextGen system will support mobility on demand concept [4]. This key issue will attempt at developing a comprehensive MM framework for the NextGen system that is adaptive, flexible and intelligent, to cater for the disparate NextGen mobility requirements.

The solutions should define the level of mobility support for a UE (see TR 22.864 [7]), describe how and when the level of mobility is determined, and evaluate the benefits achieved as a result of the mobility on demand concept.

Solutions for this key issue will at least study: 

-
Mobility management signalling for:

-
UE/User registration to the network;

-
Support of reachability to enable mobile terminated communication;

- 
Detection of UEs no longer reachable;

-
Assignment of CP and UP network functions (as needed); and

-
Mobility Restrictions, e.g. forbidding mobility at certain locations.

Editor's note:
It is FFS whether aspects related to support of Geographical Location Services (e.g. to support stage 1 requirements for high positioning accuracy) is to be included in this key issue or in a separate key issue.

-
Definition of mobility states and how to transition between the states.

NOTE:
Defining the mobility states will be performed together with the RAN working groups.

-
How to support mobility on demand for different mobility levels. Possible examples for support of different mobility levels are:

-
Supported over a given area within a single RAN node (such as a cell of an eNodeB).

-
Supported within a single RAN node (such as an eNodeB).

-
Supported in a UE registration area (such as a TA in EPC).

-
Supported in the service area of a control plane or user plane CN entity (such as an MME pool area or a Serving GW service area in EPC).

-
Supported within a given RAT or combination of RATs integrated on the RAN level (such as LTE and 5G RAT).

-
Supported between two access technologies.

NOTE:
Study on mobility limitations in RAN will be performed together with RAN working groups.

-
How to determine the level of UE mobility support, e.g. by what characteristics/method, which criteria; and

-
How to obtain the information (e.g. application's needs, device UE capabilities, used services) in order to determine the appropriate UE mobility level.

-
How to enable operators to update the level of mobility support provided for UE, e.g. during session management procedures?

-
Methods to limit the amount of mobility management signalling between NextGen core and the access, within the NextGen core as well as between the NextGen core and the UE;
-
How to efficiently control CP signalling for mobility management in case of congestion and/or overloaded situation, including:

-
studying with which granularity (e.g. per UE, per group, per network slice) CP signalling can be controlled; and

-
studying the interaction with access control functionality to prioritize the services by the operator's policy.
-
Mobility support in interworking and network migration scenarios;

-
How to support mobility between different access systems, including:

-
between 3GPP accesses (the level of interworking between 3GPP accesses i.e. seamless mobility or not is being defined by Stage 1 requirements);

-
between 3GPP accesses and non-3GPP accesses;

-
between non-3GPP accesses; and

-
studying the location of the mobility anchor point(s) (i.e. mobility anchor point includes UP network function and CP network function for mobility) and the use of mobility anchor point(s) for inter and intra access system(s) change due to user mobility (e.g. the study of buffering for idle mode UE, if applicable).

-
The impacts of other architectural features (e.g., separation of control and user planes, QoS concepts) on the mobility management.
5.3.2
Work Tasks

Table 5.3.2-1: Work tasks for Mobility Management
	Work Task ID
	Work Task(s)
	Work Task Description

	MM_WT_#1
	Access control 
	1. Access control, when the UE registers with the network for obtaining services from the network, considering service, roaming, RAT restrictions. Access/RAT steering. UE and network capability handling.

2. Registration state model.

NOTE: this WT may also be applicable for non-3GPP access.

	MM_WT_#2
	UE reachability management 
  
	1. Means for reaching the UE to enable mobile terminated communication, specifically during the various power saving means, like DRX or idle mode

2. Connection state model
3. Detection of UEs no longer reachable 

	MM_WT_#3
	UE Mobility levels
	1. What type of resources will be saved both on the network and the UE?

2. Define the different UE mobility levels (e.g. high, medium, low, or none) to be supported on the NextGen system.

3. How to determine the level of mobility support required e.g. by what characteristics/method, which criteria, and how to transition between different levels?

4. How to obtain the information in order to determine the appropriate UE mobility level?

5. What criteria will be used to transition between the different mobility levels?

6. How to save resources for UEs that do not require full mobility? 

7. How to enable operators to update the level of mobility support provided for UE?

NOTE: There may be interactions with the RAN working groups.

	MM_WT_#4
	Connected mode mobility and assignment of CP and UP network functions (as needed) and a related MM procedure 
	1.MM procedure should apply for the following scenarios:

1)
for intra-RAT

2)
 for inter-RAT

3)
Between 3GPP and non-3GPP access
2. What criteria will be used to determine mobility anchor point selection during the handover procedure? 
  
NOTE: This work task is intended to specify the solution for connected mode mobility procedure and also specify the selection criteria for mobility anchor. 
3. The need for a user-plane mobility anchor separate from the terminating user-plane function (PDU session anchor) and the need to re-assign it during the handover procedure.

NOTE: The need to re-assign UP functions during a handover also depends on the conclusions of key issues 4, 5 and 6).

	MM_WT_#5
	Mobility support in interworking and network migration scenarios 
	1. How and what level of mobility support be provided when UE moves to other networks? This work task is about interworking.

	MM_WT_#6
	Mobility between different access systems 
	1. What level of mobility interworking will be provided between 3GPP and non-3GPP accesses (i.e. seamless mobility or not)?

	MM_WT_#7
	Addressing and identifiers for MM 
	1. Addressing and identifiers necessary for MM. 
NOTE: This has dependency on other MM work tasks above. 

	MM_WT_#8
	Non-3GPP access 
	1. Support for non-3GPP related MM.


* * * Next change * * * *
6.3.14
Solution 3.14: Solution for determining UE mobility level
This solution aims to address some issues in work task #1 of on demand mobility support.
6.3.14.1
General description
According to stage 1 requirements, mobility support in the next generation networks should take UE mobility patterns and service delivery requirements into count. Therefore, it is necessary to differentiate mobility support for UEs with different mobility and service/session continuity requirements. 
NOTE 1: Service/session continuity requirements are handled by solutions for session management/session continuity.
This solution proposes to use “mobility level” to differentiate UE mobility in next generation networks. The mobility level here is a variable determined by the core network to describe how UE moves, i.e. UE mobility pattern. The specific UE mobility levels are defined as followed: 
-
No mobility: the UE is static or quasi-static and can only access the network via a fixed access point, which implies no TA change.

-
Low mobility: the UE is expected to move within a designated/expected geographical area, e.g. a list of TAs for a campus.
-
Full mobility: the UE moves across geographic areas randomly.
When UE at "low mobility" level moves out of the "designated/expected geographical area", it shall only send a tracking area update request. Depending on network policies, the network either rejects the request and indicates UE that no more requests are allowed outside the "designated/expected geographical area", or updates the mobility level for this UE.
For determining UE mobility level, the following information may need to be considered:
Subscribed UE mobility level(s): Subscribed UE mobility level(s) is stored in UE's subscription data, it indicates possible mobility level(s) that may be applied to the UE;
NOTE:
The subscribed UE mobility level(s) may be inserted into UE subscription when the user signs a particular service contract, e.g. that for campus users, or when the network operator detects UE moving law from UE mobility history.
UE location: UE location change may lead to the change of mobility level, e.g. when an office worker move into office/company area, mobility level of their UE may need to be changed from "Full mobility" to "Low mobility";
Date and time: For accurately determining UE mobility levels, the network may need to take date and time into count, e.g. if an office worker moves into office/company area in the working time, mobility level of his UE may be changed from "Full mobility" to "Low mobility". However, if he moves into the office/company area in the nonworking time, the mobility level may not be changed;

UE capability: UE capability may be used by the network to determine UE mobility level.
The possible mobility level(s) supported by this UE is derived from UE type/capability and historical UE mobility information, e.g. a IoT device for environment monitoring may be with "no mobility"; a smart phone may have several mobility levels, i.e. different mobility levels in different date, time and/or places. 
Editor's note: it is FFS whether the possible mobility level(s) is calculated by 3GPP network or operator's BSS/OSS system.
The possible mobility level(s) is stored in the UE profile, e.g. subscription data, as well as the corresponding condition(s) of selecting each mobility level, e.g. date, time or UE location. With such mobility level(s) profile of a UE, when the network detects the condition(s) of selecting a particular mobility level is met, it will select the corresponding mobility level for this UE. 
After determining the mobility level for the UE, the network may receive predictable UE mobility information, e.g. from application layer. In this case, the network may update UE mobility level based on the received information.
* * * End of changes * * * *
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