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Introduction
This contribution discusses inter-RAT mobility procedure in ACTIVE 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 3G to SAE
RAU 3G ( SAE

When a UE arrives under SAE coverage, it initiates a Tracking Area Update which is handled in a similar way as a RAU. Mobility management Function of SAE network (MMF) gets UE information from old legacy SGSN using existing 2G/3G Mobility Management procedures. 
As no change of GGSN is expected during GPRS procedure, a new bearer plane has to be established between the eNodeB and the ASGW and between the previous GGSN and the ASGW (the legacy GGSN sees ASGW as a SGSN for the User Plane).

[image: image1]
The relay done by the ASGW as described above is not efficient and will lead to meshed network.

To relocate the UE to the correct ASGW new procedure would need to be specified.

This ASGW relay and new procedures to relocate the GGSN to the ASGW can be avoided by the requirement that a SAE-capable UE in 3G always establishes PDP Contexts towards an ASGW: the ASGW would be kept as anchor independent of whether the UE moves in 3G or in SAE.
The inter-RAT mobility procedure is then simplified as following:
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SRNS relocation 3G ( SAE
The SRNS relocation description below is based on above simplification that a SAE-capable UE activates its PDP Contexts with an ASGW when it is in 3G.

SRNC decides cell change according to cell measurement results (even if blind handover is not excluded). In case cell change needs RNC change, the current RNC initiates SRNS relocation with the legacy SGSN to a target cell. The target cell allows the SGSN to determine the target SAE node with MMF function and initiates a SRNS relocation procedure with it. There is no impact on legacy SGSN if node with MMF is considered as a 3G SGSN from the legacy SGSN (backward compatible with legacy SGSNs).
MMF establishes a new control plane with the target E-nodeB, relays the UE contexts from source RNC to target E-node B via the source SGSN, this is transparent for the legacy network. The bearer plane is established between ASGW and the eNodeB.
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Inter-RAT Mobility from SAE to 3G

SRNS relocation SAE ( 3G

E-NodeB decides on cell change according to cell measurement results (even if blind handover is not excluded). In case cell change needs an eNodeB change, the current eNodeB initiates an eNodeB relocation required to the MMF. MMF acts in a similar way as a 3G SRNS relocation procedure if target cell is managed by a 3G SGSN.
The MMF controls Mobility procedure by assisting UE context transfer between source eNode-B and target RNC via target 3G SGSN.

[image: image4]RAU SAE ( 3G is illustrated in the following figure:
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Seamless handover
If the ASGW also provides the legacy  GGSN function , seamless handover can be done via ASGW bi-casting in the downlink. If ASGW and legacy GGSN are not combined, seamless handover should be managed as in 3G network with MMF and ASGW providing backward compatibility.
Lossless handover:

"Lossless E-nodeB relocation", which means packet loss during the E-nodeB change is eliminated, can be performed (depending on SA1 requirement not currently clear on this need) by allowing transfer of non-acknowledged data from the source E-nodeB/RNC to target RNC/E-nodeB.

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 the MMF  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 ACTIVE mode as shown above.

· 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 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 ASGW’s.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). 

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 3GPP 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-ACTIVE 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 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).
Nortel suggest SA2 to agree with the above proposals and description of inter-RAT mobility in ACTIVE mode.

We also suggest the following update of the functional split in the TR 23.882:
	Inter-Radio Access mobility, (3GPP <> 3GPP RAT) in LTE_ACTIVE
	
	
	

	· Determine tracking areas and PLMNs allowed for handover in LTE_ACTIVE
	
	X
	Derived from subscription

	· Guiding the measurement process within UE for handovers in LTE_ACTIVE
	X
	
	

	· Decision for inter access system handover in LTE_ACTIVE
	X
	
	Based on measurements and potentially resource availability, blind handover could also be possible

	· Path switch/mobility anchor for inter access system handover in LTE_ACTIVE
	
	X
	

	· Transfer of UE specific contexts for handover of LTE_ACTIVE Ues
	
	X
	 UE specific contexts are transferred between legacy SGSN and ASGW.
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