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1) Introduction

Document SRJ-050126 (version 3) created at the last joint SA2/RAN3 meeting in Montreal, suggested Location Management, Paging, intra-radio access mobility in idle mode FFS (For Further Study) in AN and in CN and Handling of terminals in power saving mode in AN and as FFS for CN as the following:

(note that the table has been slightly changed compared to SRJ-050126 in order to separate “Attach” from “Key Management, Authentication and Authorisation” and separate “Intra-radio access mobility in Idle mode” from ”Location management and Paging”).
	Location:

High-level Function:
	RAN
	CN
	Comments

	…
	
	
	

	Attach
	
	X
	

	Location management, Paging
	FFS
	FFS
	

	Handling of terminals in power saving mode, 
	X
	FFS
	Further definition needed

	Intra-radio access Mobility in Idle mode
	FFS
	FFS
	

	Intra-radio access mobility in Connected Mode
	X
	FFS
	

	Inter-radio access mobility, Idle mode
	X
	X
	

	Inter-radio access mobility, connected mode
	X
	X
	


The purpose of this paper is to study these mobility procedures in SAE in order to clarify which of the AN or CN should manage these functions.

2) Discussion

Based on this share of functions between an AN (radio related information, i.e. an evolved NodeB) and a CN (other functions overlapping multiple ANs), we suggest to move to a simplified mode/state management instead of keeping two modes/states managements as currently done in AN and CN in a 3G Network.

Need to manage UE modes detached, active and idle:
- a Detached mode has to be defined in which the location of the UE is not managed at all, to take into account the UE which is not attached to the network (switched off). In this mode there is no UE information in the Network.
- an Active mode: when a UE is under communication, each cell change has to be followed. As seen in the table, this is managed by the AN, which hides cell change to the CN. Nevertheless, the CN needs to know current AN (e-NodeB) and to follow UE mobility on AN change to transfer data to the right AN.
- an Inactive (Idle) mode: after long period of inactivity, a 3G SRNC can remove radio resources and its UE information and UE Mobility is then not managed by the SRNC but by the SGSN: the UE is in PMM-IDLE state. In order to reduce Mobility message signalling, then only RA change is notified to the SGSN. In order to benefit from similar radio resource saving in SAE AN, from context saving in the SAE AN, and to reduce signalling, there is an interest to manage inactivity of the UE in a similar way as 3G idle mode. 
Also, an Idle mode is needed in order to support interworking with 2G/3G Network: the SAE Network needs manage a mode that can be mapped to IDLE state of 2G/3G Networks to avoid that a UE with no activity but at the border of 2G/3G cells continuously moves from active mode in SAE into inactive state in 2G/3G.
A centralized Mobility Management Function (MMF)
It is proposed that a Mobility Management Function (MMF) is present in SAE CN to handle these Mobility modes above the AN:
· In Active mode, the AN manages cell change of the UE and MMF follows AN change.

· In Idle mode, no more radio resources are allocated in the AN for that UE and MMF is in charge of following UE Mobility. In order to reduce signaling exchange with the Network, a concept similar to the RA has to be defined to allow MMF to follow idle mode UE mobility on a SAE-RA basis. SAE-RA would be a set of cells overlapping AN nodes. MMF should be able to manage mobility above multiple AN (in a similar way a SGSN managed UE mobility in RA covered by multiple RNCs) to efficiently manage the UE Mobility: the UE will make SAE-RA update when changing of SAE-RA and RA Update when crossing the border to a legacy 2g/3g network.

· This MMF mode management does not prevent from having a RAN internal inactivity mode to reduce radio resource usages (similar to current RNC PCH mode handling, this has to be clarified by 3GPP RAN groups).
Paging function

It is also proposed to define a paging function as part of the MMF. The paging function is used for terminating calls in order to reach the UE in its current SAE-RA.

Description in SRJ-05126 table
The current table showing AN and CN functional split does not distinguish any Mobility Management function. It is suggested to split the table in order to distinguish Mobility Management Functions (MMF) from other CN functions (more IP related ones).

3) Conclusion and Proposal 

Nortel suggest describing in the TR 23.882 the MMF functions architecturally above AN with the following functions:

· MMF handles UE modes detached, idle, active

· For UE in idle mode, MMF keeps track of UE mobility between AN via SAE-RA Updates procedure. To facilitate the transition in idle mode between the different RATs 2g, 3g, evolved 3g, idle mode is mapped to 3G IDLE state. For UE in idle mode, MMF is also in charge of Paging UEs at SAE-RA level in case of Downlink data arrival
· In order to allow interoperability with 2G/3G networks, MMF should also handle inter-RAT mobility handling to/from 2G/3G for UEs in idle state.
· This MMF mode management does not prevent from having a RAN internal inactivity mode to reduce radio resource usages (this has to be clarified by 3GPP RAN groups)

· An Iu-Flexibility-like function can be used between AN and MMF to avoid MMF change at each AN change. 
Nortel also suggest updating the table of SRJ-05126 with the following and to capture this updated table in the TR 23.882:

	Location:

High-level Function:
	RAN
Radio related functions
	MMF
Mobility management Functions
	ASGW functions
	Comments

	…
	
	
	
	

	Attach
	
	X
	X
	MMF handles detached, active and idle UE modes. A Mobility context is managed in MMF for each Attached UE (in Idle or Active mode).
The ASGW allocates IP address for the UE

	Location management, Paging
	
	X
	
	When a UE is active, MMF knows the AN hosting the UE.
The AN informs the MMF when a UE is inactive (for a long period) and UE mode is changed to Idle mode. In this Idle mode, there is no UE information available in AN. UE mobility is then managed in MMF which keeps track of the UE last known SAE-RA. Paging is initiated by the MMF function towards AN(s) of the last know SAE-URA of an inactive UE at Downlink data arrival.

	Handling of terminals in power saving mode, 
	X
	X
	
	Handling of UE in power saving mode is done at two levels. When the UE becomes inactive, a power saving mode can be handled in the AN to avoid the UE to always listen to the control channel and thus save the UE battery.

After long inactivity period, the AN moves the UE to IDLE mode and the AN do not keep UE information. In this IDLE mode, only the MMF manages UE Mobility.

	Intra-radio access Mobility in Idle mode
	
	X
	
	When a UE in IDLE mode changes of cells inside a SAE-RA, no signalling is exchanged with the MMF function.
MMF is informed of each change of SAE-RA.

	Intra-radio access mobility in Connected Mode
	X
	X
	FFS
	The AN decides upon AN change of UEs in Connected Mode based on radio conditions. Then either the MMF is used for the UE context transfer between source and target AN or the AN exchanges these information via the IP meshed network. In both cases, the MMF has visibility of each change of AN in order to be able to know current AN for DL data transfer.

	Inter-radio access mobility, idle mode
	X
	X
	
	MMF manages Inter-RAT LTE to/from 2G/3G mobility handling for UEs in idle mode

	Inter-radio access mobility, connected mode
	X
	X
	
	MMF may assist the Serving E-NodeB handover to the Target 3G/2G RAT, e.g. context transfers between the E-NodeB and target system.
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