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1
Introduction

This contribution is focusing on support of inter system mobility for non-realtime data flows, GERAN A/Gb mode being the source system and SAE/LTE the target system. This paper shows an example signalling flow, which reflects the current status of the SA2 work (TR 23.882) and the principles standardised for inter system change from GERAN A/Gb mode (TS 23.060). 

The goal is to address how an inter system change could be realised and to evaluate whether the requirements between GERAN and SAE/LTE systems could be meet for non realtime services.

2
Discussion 

2.1
Requirements

TR 25.913 requires that the interruption time during a handover of non-realtime services between E-UTRAN and GERAN is less than 500ms. 

In 2G two mobility schemes are standardised in the PS domain: RAU and PS Handover. One way to determine the scheme to be applied for non-realtime services would be to assess whether a forward HO scheme like a RAU fulfils the requirements at all.

2.2
Prerequisites for inter-RAT mobility

Agreements for the key issues “limited signalling due to idle mode mobility between E-UTRA and UTRA/GSM” foresee that the UE registers to both the SAE and the UMTS network separately.

I.e. the UE will store one TMSI per UMTS CN domain and one temporary id for the SAE system, further it will perform separate updates when needed. This also means that the UE might not be registered at all in one of the systems if there was no need to perform cell-reselection due to radio reasons.

It could be questioned whether there is any requirement that the UE shall be registered in the target RAT before a HO towards this RAT is started. In this contribution it is assumed that a Handover is started with a UE which is registered in the target system. 

2.3
Principles

In this contribution an intersystem change between SAE/LTE and GERAN A/Gb mode is considered comprising the following principles (shown in the figure below):

· A route update (user plane switch) is performed by the IASA between the SGSN and the MME/UPE. 

· The user plane between 2G SGSN and SAE/LTE UPE (S4 Interface) and the signalling plane between 2G SGSN and SAE/LTE MME (S3 Interface) can be accomplished based on GTP-U and GTP-C protocols respectively. 

· A registration update in the HLR needs to be performed between the 2G SGSN and MME/UPE.  
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Figure 1: 3GPP Inter Access System Change between GERAN A/Gb mode and SAE/LTE
Assumptions for SAE/LTE in this contribution due to ongoing SA2 discussions:

· In the information flow below SAE MME and SAE UPE are shown together for simplicity reasons.

· IASA includes the 3GPP anchor and the SAE anchor

2.4
3GPP Inter Access System Change between GERAN A/Gb mode and SAE/LTE 

Assumption:

The UE is registered in both access systems in SAE/LTE and in GERAN A/Gb mode. 

2.4.1 
Message flow
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 Figure 2: Information flow for change in idle state from GERAN A/Gb mode to SAE/LTE 

1)
The UE in idle state re-selects a different 3GPP access system.

2)
The access system reselection triggers a network registration (routing area update procedure) by the UE and sends its temporary identity (PTMSI) and potentially its old tracking area or another parameter identifying the old SGSN to the new MME/UPE.

3)
The new MME/UPE derives an address of the UE's old SGSN from the parameters sent by the UE. 

4)
The old SGSN sends a UE context to the new MME/UPE. 

4a) Mapping PDP context to SAE Bearer context
Note: UE context needs to be analysed below . 

5)
The user/UE may be authenticated in the new MME/UPE.

6)
The new MME/UPE derives from the permanent user identity an HSS address and registers itself as the MME/UPE serving the user at the HSS.

7)
The HSS confirms the registration of the new MME/UPE.

8)
The new MME/UPE updates the route from the inter access system anchor to itself. Mobile terminated packets arrive at the new MME/UPE. SAE Bearer establishment is required. 
9)
The new MME/UPE confirms the UE's network registration and allocates a new temporary identity to the UE.

2.4.2 
Identified open issues

The following issues needs to be further elaborated:

1. UE context content: UE context information is required in the SAE/LTE target system for Mobility Management and Session Management. It needs to be clarified which Session Management Information needs to be provided: PDP context information or SAE Bearer Information. 

2. SAE/PDP context mapping: In case PDP context will be provided by the SGSN a mapping between PDP context and SAE bearer information is required. Based on the provided context information the MME/UPE creates a SAE Bearer context and the SAE bearer establishment needs to be performed. 
3
Conclusion

In this contribution a forward HO scenario between GERAN A/Gb mode and SAE/LTE mode was considered. The assumption from a UE point of view is that the UE is registered in both systems; SAE/LTE and GERAN A/Gb mode. 
It needs to be discussed whether the GERAN A/Gb mode to SAE/LTE mobility is performed based on forward HO as analysed in this paper or on backward HO. 
Considering the SAE/PDP context mapping and SAE bearer establishment it can be concluded that a forward HO for non real time services is only possible if the UE is registered in both systems and keeping the corresponding contexts in CN/EPC and UE to solve the identified open issue 2 which contributes to the service interruption (less than 500ms).

Another possibility would to rely on the backward HO principle. 
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