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1 Introduction

This purpose of this contribution is first to present some discussions in regards of inter-PLMN (i.e., inter-network) handover during the Handover Workshop held on the 9th  and 10th of June 1999 in Sophia Antipolis, France. It then provides the rationales for the generation of the CR against TS 22.129.

2 Discussion during HO WS

For inter-PLMN handover there are two scenarios:

· One-to-one (i.e., one serving/visited PLMN to one target PLMN)

· One-to-multiple (i.e., one serving/visited PLMN to many target PLMNs)

Since the one-to-one relationship is much easier to handle, it was suggested (but not firmly concluded) to be considered for UMTS phase 1.

3 Rationales for the CR

Even for the one-to-one relationship, there is at least one case where the result of the handover may not be logical. This case is illustrated in the HO WS report (chapter 4.2.1) and in the modified Annex A in the attached CR.

4 Conclusion

Unless “blind handover” is acceptable for the one-to-one relationship of inter-PLMN handover, the attached CR seems to be necessary. And if the CR is needed then there is not much difference between one-to-one and one-to-multiple. In other word, if the Radio Access Network needs to know the subscriber’s home PLMN then it’s not much for it to ask for his whole list of preferred PLMN.
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4
General Principles governing handover requirements

This section describes the general principles governing the operation of UMTS when preparing for and executing handover both within UMTS and to another radio system such as GSM. It also describes the additional concepts required to be included in GSM to allow preparation for and handover to UMTS. As a principle, the requirements on handover characteristics should be according to the network to which the handover is made.

The handover matrix

handover possible?
to UMTS
to GSM-cs
to GSM-GPRS
to IMT2000 ( UMTS

From UMTS
1
1
1
x

From GSM-cs
1
oos
oos
oos

From GSM-GPRS
1
oos
oos
oos

From IMT2000 ( UMTS
x
oos
oos
oos

oos = out of scope of UMTS specifications

1= supporting standards required for UMTS  release 99.

x= supporting standards required, not necessarily for release 99.

For UMTS release 99 means shall be defined which:

1)
enable handover to a GSM network from a UMTS network;

2) enable handover to a UMTS network from a GSM network;
3) enable inter-PLMN handover based on subscriber’s preferred PLMN as illustrated in Annex A.
In both the cases above the GSM network may be operated by either the same network operator as the UMTS network or a different network operator.

Annex A (informative):
Illustration of elements in inter-operator handover

Figure 1 illustrates the above definitions taking an example of European GSM networks. The subscriber's home network is France. The visited network where the subscriber is registered in a VLR is Germany. The signalling connection between HLR and VLR is indicated by dotted lines. The calls for the subscriber are controlled by the MSC collocated to the VLR where the subscriber is registered. This MSC is called "anchor MSC".

Handover to a different MSC may occur if the cell serving the subscriber after handover is not controlled by the anchor MSC. This MSC is called the "serving MSC".Even after the call has been handed over to a different MSC, the call control function remains in the anchor MSC. The signalling connection and circuit switched connection established between anchor MSC and serving MSC are indicated by a solid line.

When the French subscriber registered in a German network roams near the border to the Netherlands, inter-network  handover may occur. In this case a Dutch network is the target network. After handover, the anchor MSC located in a German network continues to control the call. The German network remains the visited network where the subscriber is registered. The subscriber's location information stored in the HLR remains unchanged. The signalling and circuit switched connections between the anchor MSC and the previously serving MSC in theGerman network will be released when the Mobile Station (MS) is served by a cell within a Dutch network. The Dutch network becomes the serving network. From the Dutch network the subscriber may be handed over to a Belgian network.

If the same subscriber would roam in the Luxembourg network toward the German and French borders and a handover is desired, he should preferrably be handed over to his home PLMN (i.e., the French network). Note that in this same scenario a Luxembourg subscriber may prefer to be handed over to the German network. For the serving/visited Radio Access Network in Luxembourg to select the right PLMN in each case, it needs to have some level of knowledge of the subscriber.
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Figure 1: Example for inter-PLMN handover
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