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Abstract of the contribution: This paper removes the editor notes regarding mobility pattern definition and mobility pattern update procedure in the Solution 6.3.24. It further updates the solution by adding a new mobility pattern based mobility management case: determine and provide necessary assistance information to session management.
1. Introduction

This paper removes the editor notes regarding mobility pattern definition and mobility pattern update procedure in the Solution 6.3.24. It further updates the solution by adding a new mobility pattern based mobility management case: determine and provide necessary assistance information to session management.
2. Proposals
It is proposed to update the solution 6.3.24 in the TR 23.799.
>>>Start Changes<<<
6.3.24
Solution 3.24: Mobility pattern based mobility management
This solution applies to Key Issue 3 - Mobility management framework. The solution introduces a solution for Optimised mobility management based on mobility pattern.

6.3.24.1
General description
For efficient resource utilization, e.g. signalling saving and energy saving, UEs in different communication scenarios may require different mobility management methods. The NextGen network should be able to flexibly customize the mobility states, state transitions, location tracking, paging area, reachability management…. and then adaptively apply them to the UEs and the network.
For mobility on demand, the mobility pattern (MP) is defined to describe the specific mobility management configuration of the UE. The UE and the MM function negotiate the MP during attach procedure, and update the MP via location update procedure or independent MP update procedure in necessary.
An MP can be defined using the following factors:





-
UE location predictability: whether the UE’s mobility trajectory is known to the network. Fixed UE is considered to have a predictable mobility trajectory.

-
UE DL activity predictability: whether the UE has DL communication activities, and whether the DL activities are predictable (i.e. pre-scheduled or dependent on UL activities) and known to the network.
The combinations of the possible factor values give different MPs as illustrated in the following table:

	Mobility Pattern (MP)
	Location predictability

(Yes, No)
	DL activity predictability

(N/A, Yes, No)
	Use case

	MP1
	Yes
	N/A (i.e. UL only)
	e.g. a police patrol car UE

	MP2
	Yes
	Yes
	e.g. a utility meter UE

	MP3
	Yes
	No
	e.g. a train UE

	MP4
	No
	N/A (i.e. UL only)
	e.g. a medical sensor UE

	MP5
	No
	Yes
	e.g. a flying drone UE

	MP6
	No
	No
	e.g. a smart phone UE 


Each MP is associated with specific mobility management behaviour (MMB), such as location tracking, and reach-ability management, paging, UE state setting, etc. 
In order to determine the proper MP and the associated MMB, the MM function consults from the UE, and/or subscription data, and/or from the Application through capability exposure functions, and/or statistics in core network. 
Both the UE and the MM function can initiate the MP update if they detect such changes, and the MP update procedure is decoupled from the existing location update procedure in order to allow timely MP update. If both MP update and location update are needed at the same time, the two procedures can be integrated to save signalling cost. ..
During the MP negotiation and update procedure, the MM function informs the UE about the MP (update), and the associated mobility management behaviour (MMB) information. The MMB information is used to determine the UE state, limit the MM signalling interactions between UE and network, optimize the paging area, etc. if the negotiated/updated MMB information has relation with the RAN behaviour, the MM function also informs the necessary information to the AN.

6.3.24.2
Function description

Editor's note: This clause will contain function descriptions and the interactions among the network functions.
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Figure 6.3.24.2-1: Procedure for Mobility Pattern based mobility management
Negotiate the mobility pattern:
1.
During the attach procedure, the UE and the MM function negotiate the MP.
MM function determines the MP for the UE based on the information from the UE, and/or subscription data, and/or from the Application through capability exposure functions, and/or statistics in core network. The MM function sends the decided mobility pattern to the UE. Each MP is associated with specific mobility management behaviour for UE and network.

2.
If the mobility management behaviour has relation with the RAN behaviour, the MM function provides necessary assistance information to RAN.
Mobility pattern update from UE side:
3.
The UE can initiate the MP update if the network decided MP is not aligned with the UE behaviour. 
Based on UE provided information, the MM function decides the updated MP and provides feedback to the UE. If the updated mobility management behaviour has relation with the RAN behaviour, the MM function also provides necessary assistance information to RAN.
Network initiated mobility pattern update:
4.
The MM function can initiate the MP update upon, e.g. new session establishment, new trigger from the capability exposure functions, subscription data change. 
The MM function may first pages the UE and update the MP information to the UE. If the updated  mobility management behaviour has relation with the RAN behaviour, the MM function provides necessary assistance information to RAN.
Editor's note: the detailed triggers for the mobility pattern update initiated by UE or Network are FFS. 

Mobility management for specific mobility pattern:
For a specific MP, MM function performs corresponding mobility management behaviour/optimizations:
-
Determine the UE states and provide necessary assistance information to RAN
And the MM function can also provide the necessary assistance information to RAN, e.g. the UE state information, then the RAN can determine the RRC state based on the received assistance information.

-
Based on the MP information, allocate location areas for tracking area list management.
If the MP indicates a predictable mobility trajectory, the MM function can allocate the location areas based on the mobility prediction information, for example, along the trajectory.
-
Based on the MP information, limit the paging area. 
The MP information can further optimise the paging area, especially when the UE has a predictable mobility trajectory. In this case, the MM function can estimate the UE’s current location according to the UE’s mobility trajectory, past location reports and moving speed. So the paging area can be determined based on the TA list and the estimated UE location. 
-
Based on the MP information, minimize MM signalling interactions between the UE and the CN
If the MP indicates predictable DL activities, the MM function can activate location tracking on demand (i.e. only when a DL activity is about to occur) and allocate different TA list for different DL activity periods. 
If the MP indicates the absence of DL activities, the MM function can deactivate or minimize location tracking and reach-ability management.
-
Based on the MP information, determine and provide necessary assistance information to the session management function for session management optimization.

If the UE has a predictable mobility trajectory, the MM function can predicate the possible ANs that are going to serve the UE in the near future according to the UE’s trajectory, the UE’s location reports, and the UE’s moving speed. It may provide this predicted information to the session management function so that UP path can be selected accordingly for minimizing path switching/reselection and/or network congestion. Knowing the UE’s future location, the session management function can also pre-establish/pre-configure tunnels between the AN(s) and the UP to reduce the network response time during session setup and handover. 

-
….
6.3.24.3
Solution evaluation

Editor's note: This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
>>>End of Changes<<<
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