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Abstract of the contribution: This contribution provides a solution for the Key Issue #3 and identifies which functions, among those related to mobility management are optional and to be part of Mobility Management.
Discussion

The Key Issue #3 looks 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 depending on user level mobility. 
Mobility management is rich in terms of functions. Current version of the TR highlights the optionality of the mobility management for some mobility scenarios without pre​​cising which function is optional. The present contribution considers the main functions related to mobility management and identifies which ones are optional. 

This contribution handles the MM WT #3 reminded below, in particular the point “6. How to save resources for UEs that do not require full mobility? “. Indeed, for a given scenario, a given function is not necessary to be used. This will help for resources saving. 

	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 level of mobility of the UE?

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.


Proposal

This contribution identifies which functions, among those related to mobility management, are optional. It is proposed to make the following changes to the TR 23.799 v0.5.1 to prepare the network function building step according to Annex I. 
* * * Start of changes * * * *

6.3
Solutions for Key Issue 3: Mobility Framework
6.3.x
Solution 3.x: optional function related to mobility management
We considered the following functions (not exhaustive) related to Mobility Management in next gen:

· Initial Location Area Update: at initial attachment, the UE reports its initial location and, based on that, the network allocates for it a location area (whatever its mobility level is). 
· Initial Location Area Allocation: at initial attachment, the UE reports its initial location and, based on that, the network allocates for it a location area (whatever its mobility level is). 

· HandOver (HO) execution and decision: the decision to perform a handover between two ANs (Access Node) and the updating of the Control Plane and User Plane traffic path towards the new AN. 
· Paging and Wake-up: In case of incoming calls, the network wakes up the UE in idle mode and/or pages it.  
· Location Area Update: when the location area changes, the UE updates the network with the new location area. 
· UE Reachability: the UE informs the network that it is reachable and checks at the same time the availability of the network. This function is interesting if the UE (e.g. IoT device) does not move or receive frequently calls. 
We analysed in the following table whether and how these functions are applied for each of the following mobility scenarios already identified in the section 5.3 of the TR. It should be noted that in the TR these scenarios have been defined independently of the access types (3GPP or non-3GPP). 
-
Mobility supported over a given area within a single RAN node (such as a cell of an eNodeB)

-
Mobility supported within a single RAN node (such as an eNodeB)

-
Mobility supported in a UE registration area (such as a TA in EPC)

-
Mobility 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)

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

-
Mobility supported between two access technologies

We also distinguished the specific cases of wireline accesses. We considered that WiFi access does not implement handover and does not support idle mode. 
Note of the table below:

‘Yes’ means that the corresponding function is used for the mobility scenario / access type.

Grey case means not applicable for the use case. 

The mobility scenario “Mobility supported between two access technologies” is not considered in the table as it involves only HO execution function. 

	Access type
	Use cases / or level of mobility support
	Procedures

	
	
	HO Execution and Decision

(inter AN)
	Initial Location Area Allocation (attach)
	Location Area Update

(due to location change)
	UE reachability keep-alive UE > network)
	Paging/Wake up for incoming event

Network asks the terminal in idle mode to pass to connected mode

	Non-3GPP

Wireline access 
	(No Handover)
	
	
	
	Yes (in some cases e.g. PPP)
	Yes  if Wake up on LAN available

	Non-3GPP

WLAN (WiFi)
	(No Handover)
	
	
	
	Yes
	

	3GPP access
	No Handover
	
	Yes
	
	Yes
	Yes  

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

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

	
	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)
	Yes
	Yes
	Yes
	Yes
	Yes

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


It can be observed, from this table, that: 

· The “HO Execution and Decision” function is not used for all the scenarios.

· The “Location Area Update (LAU)” function is not used for all use cases. No LAU is sent when the UE does not leave the assigned LA (mobility intra-Access System and inter-Access Systems in the same LA). When it is used, handover execution and decision function is also used.

· The “Paging and Wake-Up” function is used in almost all cases. 
· The “UE reachability” function is used in all cases. 

· The “Initial Location Area Allocation” function is used in almost all cases. 
According to Annex I of the TR, the table above analysed 5 functions related to Mobility Management as specified in the Step 1 of the Annex I. According to Step 2 of the Annex I, the table below can be filled in with “Optionality” criteria. 

When the column of the above table does not present any grey cases, this function is mandatory otherwise it is optional. While for the “Location Area Allocation” and “Paging and Wake-up” functions, the grey cases applied only in case of Non-3GPP accesses which is different from “HO Execution and Decision” and “Location Area Update” functions. Consequently, the table of Step 2 of Annex I is filled in like this as below: 
	functions
	Distributed


	Re-usability


	Optionality


	Evolution cycle



	HO execution and Decision 
	
	
	Yes 
	

	Initial Location Area Allocation
	
	
	No
	

	Location Area Update
	
	
	Yes 
	

	UE reachability
	
	
	No
	

	Paging and Wake up
	
	
	No
	


According to Annex I, as the “HO execution and Decision” and “Location Area Update” functions are optional, each of them shall not be combined with the non-optional functions in the same Network Function. 
In addition, since the Mobility Management is optional according to the TR, the “HO execution and Decision” and “Location Area Update” functions can be considered as part of it. And “Initial Location Area Allocation”, “UE Reachability” and “Paging and Wake-up” functions should be further studied according to the next steps specified in the Annex I. They are probably part of other network function(s) due to their mandatory criteria. 
* * * End of Changes * * * 

