SA WG2 ad-hoc: Temporary Document

Page 4
-


3GPP TSG SA WG2 Architecture — Ad-Hoc meeting
S2H050169
Seattle, US

11 – 14 October, 2005

Source:
Nortel
Title:
Inter-RAT mobility in Idle mode
Document for:
Discussion
Agenda Item:
3.3.1
Work Item / Release:
SAE
Introduction
This contribution discusses inter-RAT mobility procedure in IDLE mode, i.e. mobility of UE between SAE (eUTRAN) and legacy 2G/3G (UTRAN, GERAN, SGSN, GGSN).
The following are used as basis for this description:

· A direct User Plane is established between eNodeB and ASGW

· Inter-RAT mobility is managed between 2G-3G SGSN MM and Mobility Management Function (MMF) in SAE:
· MMF is architecturally above the eNodeB.
· MMF contains a set of Control Plane functions which handle inter-RAT mobility procedures. Whether MMF contains other functions (for intra-RAT mobility…) is out of the scope of this document.
Discussion

Inter-RAT Mobility from 2G/3G to SAE

A SAE-capable UE in LTE-IDLE mode attached in 2G/3G and crossing the 3G border towards SAE network, should initiate a Tracking Area Update. This initiates an inter-SGSN Routing Area procedure with the legacy 2G-3G SGSN. SAE MMF should interact with MM of 3G-SGSN to retrieve UE information.
To allow interworking with legacy 2G/3G SGSN, this procedure should be seen as an inter-SGSN RAU procedure already defined so that a standard Gn interface should be reused between 2G/3G SGSN and the node hosting the MMF function. This is a Gn-based approach. 
Some PDP contexts may have been activated by the UE under 2G-3G coverage. When the UE arrives under SAE while attached to 3G, it would be beneficial to preserve its allocated PDP Contexts.

As legacy procedures cannot support a change of GGSN during RAU procedure, the same 3G-GGSN will be used or the PDP Contexts will be deactivated. In order to avoid new procedures to be defined to relocate the GGSN to the ASGW and to avoid losing PDP context during HO, it is proposed that a SAE-capable UE always uses an ASGW instead of a 3G-only GGSN for its PDP Contexts so that inter-RAT mobility between SAE-3G does not change the ASGW. ASGW acts as a 3G-GGSN when interfacing a 3G-SGSN. In other words, ASGW is an enhanced 3G-GGSN with SAE functions.
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Location of MMF

MMF is in a node architecturally above eNodeB, i.e. in the ASGW or a new node different from the ASGW.

· MMF in ASGW node:

As MMF is only Control Plane functions, there is interest to locate these function with the ASGW node, else new interfaces would need to be specified with a new node. As ASGW is an enhanced GGSN, Gn interface with legacy 2G/3G SGSN can then be re-used  for interaction between MMF in ASGW and MM of 2G-3G SGSNs for inter-RAT mobility in IDLE mode.
· MMF in a node different from ASGW
There could be an interest to separate MMF from ASGW if a UE can activate different sessions towards different ASGW (similar to a 3G-GGSN being dedicated to certain APNs) but new standard interface with this node would need to be specified, implemented and tested. It is not clear if there is a requirement for a UE to simultaneously have active sessions on multiple ASGWs.
· MMF in 2G/3G SGSN:

In order to allow signalling reduction during mobility in LTE-IDLE mode between 2G/3G and SAE, it is also possible to enhance 2G/3G-SGSN with MMF: this will limit mobility related signalling during inter-RAT cell-reselection in LTE_IDLE state.
In that case a standard interface (Gn based) needs to be defined between enhanced SGSN (current 2G/3G SGSN with SAE MMF function) and ASGW.

· Conclusion:

Depending on deployment, it is proposed that either 2G/3G SGSN is enhanced with SAE Mobility Management Functions (MMF) or 2G/3G SGSN will interface with ASGW including MMF. One new interface should be define between SGSN (2G/3G SGSN or enhanced 2G/3G SGSN with MMF) and ASGW (including or not MMF). 

If there is a need (to be clarified) MMF in a separate node could be studied.
Inter-RAT Mobility from SAE to 3G

With the same principle, when a UE attached in SAE moves under 3G coverage, it initiates a Routing Area Update with the 3G-SGSN. The 3G-SGSN then should interact with MMF to retrieve UE information. If the target SGSN accepts the UE, the SGSN interacts with ASGW to update the SGSN address and re-establish the PDP Contexts of the UE. 
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Conclusion

We propose to update the TR 23.882 in order to clarify that inter-RAT mobility procedure re-uses inter-SGSN RAU principles/procedures already specified for 3G and reuses existing Gn interface between 3G-SGSN and ASGW. This procedure is similar to current inter-SGSN RAU procedure so that no reduction of duration should be expected. Specification, implementation and test are facilitated as the procedure is already well known.
In addition, the TR 23.882 should be updated to indicate that in order to reduce signaling in LTE-IDLE mode, it is proposed that legacy 2G-3G SGSN can be enhanced with SAE Mobility Management Function.

Furthermore, it is proposed also to describe that a SAE-capable UE attached in a legacy 3G SGSN should get its PDP Context activated with a SAE ASGW to avoid requiring GGSN relocation procedures to be defined in legacy SGSNs..

The TR 23.882 should also indicate that, depending on deployment, it is proposed that either 2G/3G SGSN is enhanced with SAE Mobility Management Functions (MMF) or 2G/3G SGSN will interface with ASGW including MMF. One new interface should be define between SGSN (2G/3G SGSN or enhanced 2G/3G SGSN with MMF) and ASGW (including or not MMF).

The following figure is suggested for update of the TR:
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Nortel suggest SA2 to agree with the above proposals.

The following update of the functional split is also suggested for  the TR 23.882:
	Inter-Radio Access mobility (3GPP <> 3GPP RAT) in LTE_IDLE
	
	
	Mobility between 2G/3G network (UTRAN, GERAN) and SAE network (eUTRAN)

	· Indicate cell information (PLMN-ID, tracking area-ID, radio parameters) to UE for cell/PLMN selection in LTE_IDLE
	X
	
	

	· Path switch/mobility anchor for inter access system mobility for LTE_IDLE UEs
	
	X
	The ASGW remains anchor of the UE during inter-RAT change

	· Transfer of UE specific contexts inter-RAT mobility for LTE_IDLE UEs
	
	X
	UE specific context information are transferred between 2G/3G SGSN and SAE Core Network (MMF)

	· Selective RAU
	
	X
	Selective RAU can be supported to reduce signalling in LTE-IDLE state if 2G-3G SGSN is enhanced with SAE Mobility Management Function and interfaces with ASGW

	· Accept/deny and store UE’s location (tracking area) in LTE_IDLE
	
	X
	For paging inactive UEs and for recovery

	· Initiation of Paging of LTE_IDLE UEs within tracking area
	
	X
	Same location as Accept/deny and store UE’s location (tracking area) in LTE_IDLE. 

	· Local Storage of subscriber information about allowed PLMNs and location restrictions within PLMN 
	
	X)
	To decide on tracking areas allowed for UE/user
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