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Introduction

In 3GPP TR 23.799 chapter 5.3 “Key issue 3 Mobility framework” it is stated:

“This key issue will look into proposing solutions for a mobility management framework that enables the operator to provide mobility support which, if needed, includes session continuity for all types of devices that connect to NextGen core via 3GPP accesses and/or non-3GPP accesses. It is expected that NextGen system will require different levels of mobility support (e.g. based on velocity or service continuity requirements) as specified in the SA WG1 NEO TR 22.864 [7].”

 “The concept of mobility on demand implies that the system may limit the level of mobility support for certain UEs. The solutions should define the level of mobility support for a UE, describe how and when the level of mobility is determined, and evaluate the benefits achieved as a result of the mobility on demand concept.
Editor's note: It is FFS how many different combinations the mobility on demand concept needs to support.

Solutions for this key issue will at least study:”
…

“-
How to support mobility on demand for different levels of mobility. Possible examples for different levels of mobility support 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 level of mobility of the UE.

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

And in 3GPP TR 23.799 chapter 5.6 “Key issue 6: Support for session and service continuity” it is stated:
“In order to address the specific needs of different applications and services, the next generation system architecture for mobile networks should support different levels of data session continuity or service continuity based on the Mobility on demand concept of the Mobility framework defined in Key Issue 3.”
“The purpose of this key issue is to study additional aspects such as:”

…

“-
How the next generation system determines the level of session continuity support for a new session;

-
How it can be possible to apply one level of session continuity support for some sessions in a UE while, at the same time, apply a different level of session continuity for other sessions in the same UE; “
The concept mobility on demand implies that the system may limit the level of mobility support for certain UEs such as stationary IoT UEs or FWA UEs, either for the service level for a UE at mobility applied on mobility procedures only or applied on session procedures only or a combination of both. Introduction of mobility on demand in order to reduce costs for the operator is essential. 

According to the above (key issue #3 and #6) the mobility on demand concept includes the possibility to impose restrictions on a geographical basis and to set the different levels of service individually per session.
The geographically based restrictions are of the character to either allow or disallow mobility support for a UE in a given area. But although a UE is restricted to access only a smaller area it does not necessarily mean that its mobility event frequency is comparatively small. It is however assumed that devices confined to a small area will have no or low mobility (e.g. stationary devices or FWA devices) and thus cause less load upon the network as their mobility mainly is caused by changing radio conditions and thereby less frequent. With that as a background it could be motivated to within the concept of Mobility on Demand define a few mobility classes based on the size of the area into which the UE is allowed to access the network.
The level of service for a session could be defined by the time and effort it takes to regain service after a mobility procedure. Using different mobility procedures will give different levels of interruption for the service. In general for a UE in connected mode a mobility procedure could either be based on post-setup of resources (like idle mode TAU in LTE) for the PDU session(s) or be based upon pre-setup of resources (like Handover in LTE) for the PDU session (s). Based on the session service level it is proposed to within the concept of Mobility on Demand define a few session classes.
Therefore it is proposed to introduce a mobility class and a session class where:

· The mobility class describes the level of mobility support for certain UEs without taking any PDU session (s) into account.

· The session class gives the level of mobility support for certain UEs taking only the PDU session impacts into consideration.    

Even if UEs with no PDU session  will cause load on the network (e.g. transfer of UE contexts at registration and inter CN node mobility, registration and re-registration in a subscriber data management etc.) most impact on the network is due to handling mobility also including handling of PDU session(s), especially for UEs being in connected mode. Therefore a solution combining both of the above described different levels (mobility class and session class) will enable the operator to decide upon the load in the network. Different combinations of mobility classes and session classes could be used to characterize different categories of UEs e.g. a stationary IoT device could have a mobility class equal “Low mobility” and a session class equal “No PDU sessions” while an FWA UE could have a mobility class “No mobility” and a session class with the highest service level.

By handling the mobility and session aspects separately within the concept of Mobility on Demand it will be possible to give different sessions different service levels. Mobility on Demand will thus not introduce an obstacle to having a UE served by multiple slices for session while at the same time having a common slice for mobility.
Summary: The solution uses a subscription defined Mobility class and Session class giving the framework for possible mobility procedures in an allowed area for a UE and determines how the PDU sessions will be setup during mobility. The Mobility and Session class can optionally be changed by the NG Policy Control.
Proposal

It is proposed to capture the following updates in TR 23.799.
***** First Change *****

6.3.x
Solution 3.x: Mobility levels using Mobility and Session classes
This solution addresses the Mobility Levels part of ‘Key Issue 3: Mobility Framework’ and ‘Key issue 6: Support for session and service continuity’. The solution introduces a mechanism for operator control of mobility support and session support over the evolved LTE access and the new 3GPP 5G RAT.

6.3.x.1
Architecture description

The architecture is based on the architecture given in contribution S2-162502 with the following addition:

For mobility on demand, the NG Subscriber Data Management defines the subscribed base level(s) of mobility support for the UE and the NG Policy Control possibly adjust the subscribed level due to varying conditions e.g. geographical location, time and date. The NG Core Control Fcn receives mobility level related subscription information from the NG Subscriber Data Management. The information is optionally (e.g. not for CIoT) sent to and adjusted by the NG Policy Control. It is the responsibility of the serving NG Core Control Fcn to enforce the mobility level(s) as received from the NG Policy Control. 
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Figure 6.3.x.1-1: High-level architecture principles for operator controlled mobility levels
6.3.x.2
Function description

The most impact on a network due to a UE performing mobility is related to handling of PDU sessions and particularly for a UE being in connected mode. But even for a UE that is being registered without any PDU sessions mobility will induce load upon the network. The larger allowed area for a UE the more mobility and the higher probability of inter CN node mobility and thereby higher load upon the network. It is therefore proposed to have a separate mechanism for granting and controlling the allowed area of mobility support i.e. for this mechanism disregarding any impact from PDU session(s)(s). Treating the mobility impact separately means that a separate mechanism is needed also for granting and controlling the level of mobility support related to a PDU session, thus allowing individual treating of different PDU sessions. It is proposed to introduce a Mobility class and a Session class: 
· Mobility class
Describes the level of mobility support for a UE. The Mobility class is purely related to impact from mobility for a UE as if the UE wouldn’t have any PDU sessions, therefore one Mobility class per UE is needed.
· Session class
Describes the level of mobility support for a UE’s PDU sessions. The Session class is related to impact from mobility for a UE taking only the PDU session impacts into consideration. One Session class per PDU session is needed.
6.3.x.2.1
Mobility classes

By dividing the size of the allowed geographical area for the subscriber into a few sub-ranges it is possible to e.g. form the following Mobility classes:
A. Unlimited (or high) mobility
No (or minor) restrictions upon the allowed geographical area e.g. used by MBB users.
B. Low mobility
The allowed geographical area is limited e.g. used for stationary subscribers. The size could e.g. be limited to 5 TAs.
C. No mobility
The allowed geographical area is limited e.g. used for users accessing the network only via a fixed point (having their own access network with possible mobility). The size could e.g. be limited to 1 TA.
Editor's Note: The need for additional Mobility classes (or other Mobility differentiation) covering additional area restriction or other aspects is FFS.
Editor's Note: Support for Mobility classes in roaming scenarios is FFS.
It is proposed that Tracking Area gives the granularity for the allowed area. 
6.3.x.2.2
Session classes

Based on the mobility procedures it is possible from a service point of view to have different types of establishment of the SM resources: Session pre-setup (i.e. Mobility with pre-setup), and Session post-setup (i.e. Mobility with post-setup). Pre-setup means that the SM resource(s) during a mobility procedure are established in advance in the target side (like handover in LTE) while at post-setup the SM resource(s) are established after the UE has moved to the target side (like setup after idle mode mobility in LTE).
Using these terms it is possible to form three different Session classes:
A. Session pre-setup: 
Mobility with pre-setup of PDU session (SM resources established in advance in the target side i.e. equivalent to handover procedures).
B. Session post-setup: 
Mobility with post-setup of PDU session (SM resources established after the UE has moved to the target side i.e. equivalent to cell re-selection/idle mode mobility procedures).
C. No PDU session:
No PDU session is allowed for the UE
Editor's Note: The relation between session classes and SSC modes, if any, is FFS.
Editor’s note: The interaction with the applied mobility mechanisms, i.e. whether handover or cell re-selection is applied, is FFS.
6.3.x.2.3
Assigning, controlling and enforcing Mobility and Session classes
As individual UEs may have different levels of mobility support  the subscribed base level(s) is defined in a subscriber database, NG Subscriber Data Management, and is possible to adjust (e.g. due to varying conditions such as UE’s location, application in use, time and date) by NG Policy Control. 

First NG CCF, receives the level(s) of mobility subscription information from the NG Subscriber Data Management. The information is then optionally adjusted by the NG PC. The NG PC may raise the mobility level(s) above the level(s) given by subscription information. This could e.g. be useful at sponsored situations or at change between a local network and a macro network. It is the responsibility of the serving NG CCF to enforce the mobility level for the user as received from the NG PC.
Editor's Note: It is FFS whether NG PC can trigger an update of the Mobility and Session classes.
Using different service levels for different PDU sessions means that all PDU sessions shall not necessarily be included in a pre-setup of resources at connected mode mobility (i.e. Handover in LTE). It is proposed that the NG CCF informs the RAN about the support (i.e. whether a PDU session at mobility shall be pre-setup or not).For a UE that is only allowed to access the network within a restricted part of the service area the NG CCF will inform the UE about the allowed TAs. And as a preventive measure the list of allowed TAs (in the form of a white or black list) may be sent to the UE already at registration of the UE in the NG CCF i.e. at Attach or TAU accept. In this way registration attempts in vain could be avoided.
For a UE in connected mode having only PDU sessions with service level Session post-setup, pre-setup of resources at mobility is not required. For such cases the NG CCF informs the RAN that pre-setup of resources is not allowed (thus not triggering e.g. handover). For ‘No mobility’ NG CCF informs the RAN that handover is only allowed within the TAI-list or TA area. A similar mechanism (i.e. informing RAN about allowed area) could also be used for Low mobility enforcement. 
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Figure 6.3.x.2.3-1: Assigning, controlling and enforcing Mobility and Session classes
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.

The following are the benefits:
-
Mobility classes:
-
Reduced signaling e.g. allowed area for a UE is sent and maintained by the UE avoiding the UE trying to access the network in a not allowed area;

-
Reduced paging resources
-
Enables operator controlled mobility levels
-
Session classes:

-
Reduced signalling at mobility e.g. when all PDU sessions assigned post-setup session class
-
Enables operator controlled session levels
Editor's Note: Further benefits is FFS.
***** Second Change *****

6.6.x
Solution 6.x: Mobility on Demand using Mobility and Session classes

The solution for the Mobility on demand part of Key Issue 6 is described in the corresponding solution chapter for Key Issue 6: Chapter 6.3.x Mobility levels using Mobility and Session classes.
***** End of Change *****
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