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1. Introduction

As stated in, 3GPP TR 23.xyz V0.0.3 (1999-07) Technical report, the support of handover between release 98, release 99 and release 2000 network technologies is essential in maintaining adequate network coverage.  This should include handover in and out of UMTS R 00 IP networks with other UMTS R 00 IP networks, handover in and out of UMTS R 00 IP networks and R 99 UMTS (ps,cs) networks, and handover in and out of UMTS R 00 IP networks and legacy networks.

This contribution introduces an Inter-System Handover Function to the reference architecture to provide a general mechanism to achieve handover between network technologies.

In this contribution enhancements to the  reference architecture are proposed that will help meet the thus far listed requirements for the all IP Release 2000 UMTS network.  

2 Discussion

2.1 High Level Requirements 

For purposes of this contribution it is important to consider the following intersystem handover requirements that should be accommodated by the architecture.

· UMTS R 00 IP network to/from R 99 UMTS R 00 IP network handover

· UMTS R 00 IP network to/from R 99 UMTS (PS) (CS) network handover

· UMTS R 00 IP network to/from 2G GSM network handover

All of these procedures listed shall not require change to the terminal.

3 Proposal

In order to meet the requirements listed in Section 2 above, it is proposed that Figure 1 in the Technical report be replaced by the following figure. 
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Figure 1: Reference Network Architecture for R 00 all IP UMTS Network

The changes/additions to the baseline architecture include:

1. ISHF is the Inter-System Handover Function for handover between the UMTS R 00 IP networks and UMTS (PS, CS) networks and between UMTS R 00 IP networks and legacy networks.  The ISHF is responsible for the handoff signaling procedures to another core network in addition to the establishment of a bearer connection between the source and target networks.

2. Mx is the interface between ISHF and the R-SGW.  This interface is MAP/E and is used to signal handoff messaging between networks.

3. My is the interface between the ISHF and the E-GGSN.  This interface relays handover related Iu signaling between the UTRAN and the ISHF.  Note this is interface is tunneled through the E-SGSN.

4. Mz is the interface between the ISHF and the CSCF.  This interface is used setup bearer resources between the source and target networks for inter-system handover.

It is assumed that the R-SGW function will interwork the UMTS R 00 IP handover procedures to the handover procedures of the source or destination network.   It may be desirable to create a separate function that performs interworking between core network protocols but for the purposes of this contribution, this function resides in the R-SGW.

4 Handover Signaling Procedure Examples

This section provides details on the handover signaling procedures between the UMTS R 00 IP network and other network technologies.  In this contribution, only handover between the UMTS R 00 IP network and a GSM network is illustrated.  Other inter-system handover scenarios should be created in the future.

4.1 HO between UMTS R 00 IP and GSM

This example shows how handover (Hard Handover) is performed from UMTS R 00 IP network to a legacy GSM network.  This demonstrates the signaling required between the networks and assumes a trunk circuit bearer between the networks.  Other bearer connection schemes are possible, but not addressed in this example. (Note that all the air interface messages are not shown for clarity in the diagram.  In addition, the MGCF and A-SGW are shown as a combined node and the messaging between these functions are omitted for clarity.)
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Figure 2 UMTS R 00 IP to GSM handover
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Figure 2 UMTS R 00 IP to GSM handover (continued)

UMTS R 00 IP ( GSM handover 

1. Upon detection of a trigger SRNC sends RANAP message Relocation Required to the ISHF.

2. The ISHF will send the MAP/E  Prepare Handover  to the R-SGW.

3. The R-SGW Interworks (if required) the Prepare Handover to the appropriate network protocol (in this case GSM MAP) and sends the message to the other network (MSC)

Note: Steps 4&5 follow the normal GSM procedures and are shown only for clarity.

6. Once initial procedures are complete in GSM MSC/BSS the MSC returns MAP message Prepare Handover Response to the R-SGW.

7. The R-SGW converts (if required) to the MAP/E protocol and sends the resulting Prepare Handover Response message to the ISHF. 

8. The ISHF initiates procedures to establish bearer resources between the networks.  In this case a trunk circuit is established.  The ISH sends a CONNECT message to the CSCF to initiate a call to set up the bearer.

9. The CSCF sends a CONNECT to the circuit gateway (MGCF, A-SGW shown combined for simplicity) to establish an outgoing call to the MSC.

10. The circuit gateway sends the ISUP IAM message to the MSC.

11. The MSC responds with the ACM message.

12. ISHF responds to the initial request from SRNC by sending RANAP message Relocation Command to the SRNC.

13. Via existing RRC connection, SRNC sends RRC message Handover Command (Hard Handover) to the UE.

Parameters: Handover type. 

Note: Procedures related to synchronization etc. to GSM BSS are not shown. 

Note: Step 14-16 follow normal GSM procedures and are shown only for clarity.

17. Detection of the UE within the GSM coverage results in the MSC sending MAP message Send End Signal Request to the UMTS R 00 IP network (R-SGW)

18. The R-SGW forwards the Send End Signal Request to the ISHF.

19. ISHF initiates release of resources allocated by the former SRNC (Iu Release Command).

20. ISUPAnswer is sent from the MSC to the Circuit Gateway.

21. Connect is returned to the CSCF function

22. Connect is relayed back to the ISHF.

23. Previously allocated bearer resources are released within UMTS (e.g. using RANAP and ALCAP protocols [ALCAP not shown]) (Iu Release Complete).

24. Procedure is concluded from UMTS point of view by ISHF sending MAP/E message Send End Signal Response (this message is not sent until the end of the call).

25. The R-SGW will send the MAP Send End Signal Response to the MSC.

5 Summary

In this contribution we recommend an Inter-System Handover function to be included in the reference architecture for the all IP R 00 UMTS network. This function provides a general mechanism to provide inter-system handover between core network technologies and thus provides the needed coverage for subscribers moving between networks. 

It is proposed that the text in this contribution be included in the TR 23.xyz that details the reference architecture for an all IP R 00 network.
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