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1. Introduction
As discussed in Tdoc S2-063472 there are multiple benefits in a SAE design that does not rely on 3GPP specific end-to-end bearers spanning over multiple nodes like PDP contexts do in GPRS architecture. 
The PDP contexts are however an essential part of the GPRS transport service architecture and thus this type of difference in the basic transport service architecture may be perceived as a potential issue impacting the interoperability between IP based SAE and GPRS.
This contribution illustrates how smooth interoperability between IP based SAE and GPRS can be achieved without the need to establish end-to-end bearers over LTE radio interface.
2. Discussion

7.x Key Issue: IP Based SAE interoperability with GPRS

7.x.1 Description of Inter SGSN Mobility within GPRS system
GPRS mobility procedures involving a switch from the old SGSN to the new SGSN, such as inter SGSN Hard Handover, SRNS Relocation or Routing Area Update, are described in TS 23.060. 
All these share the same basic mechanism to provide a smooth inter SGSN switch, which is basically based on the transfer of SGSN PDP Context Info from the old SGSN to the new SGSN and optionally also establishment of the target system radio resources together with the transfer of SGSN PDP Context Info.
In GPRS system PDP context spans from UE to SGSN and further from SGSN to GGSN. Information about current PDP contexts is maintained at UE, SGSN and GGSN. Each of these entities has its own set of information about the same PDP context. 
When inter SGSN mobility procedure is triggered, the PDP context information maintained by the old SGSN is moved by Gn interface GTP signaling procedures to the new SGSN. Additionally, the radio resources at the target access system may be pre-established and in that case the new radio resource information is conveyed to the UE through the old SGSN and source access system. 
In a backward type of handover, this inter-SGSN procedure is triggered by signaling between the UE, the source network and the old SGSN. This triggers PDP context transfer between SGSNs. When the UE accesses the new SGSN, the new SGSN updates the GGSN PDP context info by informing the GGSN about the UE's new SGSN. 
Forward handover (Routing Area Update) follows similar principles, except that the procedure is triggered by UE directly accessing the new SGSN through the target access system. 
All these GPRS mobility procedures are described in TS 23.060. 
In the below figure the basic case of inter SGSN backwards handover is illustrated.
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Figure 1. GPRS model for providing smooth Inter SGSN mobility.
7.x.2 GPRS Compatibility Application

In IP based SAE there are no end-to-end bearers similar to the PDP contexts in GPRS. User IP flows are directly linked to various transport links between SAE nodes, 
If, however, having up to date "SGSN PDP Context Info" available at SAE side is crucial for smooth handover to GPRS,  there is nothing that prevents the IP based SAE system and the SAE/LTE UE from keeping such information up to date for backwards compatibility purposes. 
To keep this GPRS PDP Context Information up to date when a dual mode GPRS/LTE UE is accessing the system through LTE radio, an IP based Application “GPRS Compatibility Application” is introduced. 
The application client locates within the dual mode LTE/GPRS UE and the application server locates within the local SAE GW, 
The purpose of this application is to keep the UE PDP Context Info at UE and SGSN PDP Context Info at local SAE GW up to date even if those are not used for transporting user Ip flows through LTE radio. 
The information is kept up to date by exchanging TS 24.008 type of Session Mgmt signalling over IP transport between Application client and server.
7.x.3  Mobility Scenarios

7.x.3.1 GPRS-> SAE Mobility
When a mobility procedure from GPRS to SAE takes place, the actual UE PDP Context Info from the UE GPRS SM protocol stack is moved to be maintained by the UE GPRS Compatibility Application Client and the SGSN PDP Context Info from old SGSN is transferred to the Network GPRS Compatibility Application Server at local SAE GW by Gn interface GTP signalling procedures. 
From the "old SGSN" point of view the local SAE GW looks like a standard "new SGSN" of GPRS system.
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Figure 2. Illustration of GPRS to SAE mobility procedure. (Backward handover).

Note: In case when the local SAE GW is connected to a legacy GGSN instead of Remote SAE GW, the "SAE Global Mobility Context" becomes the same as the "GGSN PDP Context Info" and the Local SAE GW acts as a static "GGSN proxy".
7.x.3.2 Service Set Modification when the UE is at the LTE/SAE side
When UE is accessing the system through LTE/SAE and there is a change in the set of services that would result in GPRS system into any modification of the current set of PDP contexts, then the GPRS Compatibility Application updates the maintained "UE PDP Context Info” and the "SGSN PDP Context Info” accordingly with the proper GPRS SM management procedures over the IP connection through SAE/LTE.
7.x.3.3 SAE->GPRS Mobility
When a mobility procedure from SAE to GPRS takes place, the maintained UE PDP Context Info from the UE GPRS Compatibility Application is moved to the UE GPRS SM protocol stack. 
The SGSN PDP Context Info from local SAE GW is transferred to new SGSN of the target GPRS system by Gn interface GTP signalling procedures. 
From the "new SGSN" point of view the local SAE GW looks like a standard "old SGSN" of GPRS system.

3 Conclusions
This contribution has described how smooth interoperability between GPRS (“PDP context based” and an IP Based SAE (“PDP context free”) can be achieved 

It is proposed that the section 2 of this contribution is included into the TR 23.882 as a new Key Issue













































































































































































































































































































































































































































































































