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Introduction

The purpose of this paper is to provide an overview of a problem associated with intersystem handovers occuring within relay MSC (MSC-B) in a CS data call, and to propose actions to be taken to have the problem solved. 

Basic inter-MSC handover

The basic inter-MSC handover is a handover between radio network subsystems connected to different MSCs. The radio network subsystem may be either a GSM BSS or a UMTS RNS. 

The following figure illustrates the inter-MSC handover:
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In the inter-MSC handover case, the MSC‑A controls the call and the mobility management of the MS during the call, before, during and after a basic or subsequent handover. When BSSAP procedures related to dedicated resources have to be performed towards the MS, they are initiated and driven by the MSC‑A. During a basic inter-MSC handover, MSC-A intiates and controls the handover procedure, from its initiation until its completion.

If the handover is made from 3G to 3G, the access network protocol used in E-interface is RANAP. The E-interface works as a 3G MSC – RNC interface for a subset of RANAP procedures. Depending on whether the transport network is ATM or TDM, the user plane format is either Iu or ATRAU' respectively.

If the handover is made from 2G to 2G or is an intersystem handover, the access network protocol is BSSMAP. The E-interface works as a 2G MSC – BSS interface for a subset of BSSMAP procedures. Depending on whether the handover was performed to GSM or UMTS, the user plane format is ATRAU/TRAU or ATRAU' respectively.

Subsequent intra-MSC intersystem handover in MSC-B

The intra-MSC handover is a handover between radio network subsystems (BSS/RNS) connected to the same MSC. If the handover occurs within MSC-B, the MSC‑B keeps the control of the whole intra-MSC handover procedure. 

The MSC-B may notify the MSC-A on intra-MSC handovers as illustrated in the figure below. The notification is performed at access network protocol level, and only BSSMAP supports it.
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3G MSC-B notifies MSC-A on successful intra-MSC handover.

3G MSC-B notifies MSC-A on successful 3G->2G and 2G->2G intra-MSC handover only when the access network protocol used over the E-interface is BSSMAP.

Problem

If a 3G->3G inter-MSC handover has been made, the access network protocol in the E interface is RANAP. When a subsequent intra-MSC 3G->2G intersystem handover is made, the IWF in the MSC-A does not get any indication of the change of the user plane format (from ATRAU' to ATRAU/TRAU when TDM is used in the E interface). Consequently, the data transmission fails after the handover. 
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Since the RANAP is used on the E-interface, 3G MSC-B can not notify MSC-A on successful intra-MSC handover.

Conclusion

N3 is requested to study the issue and initiate corrective measures, e.g. to send a liaison statement to the groups responsible for the handover related signaling to make them aware of the problem and get a correction in the signaling. 
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