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Introduction

An intersystem handover problem with CS data calls has been identified by TSG-CN WG3 and is addressed to CN4 in a LS (CN3 Tdoc N3-000549). Extract from the LS:

· “First an inter-MSC handover is made between 3G-MSCs (from MSC-A to MSC-B, the used IWF consequently residing with MSC-A).

· Then an intra-MSC intersystem handover from UTRAN to GERAN is made within MSC-B.

· The IWF is not informed about the type of the GERAN channel, because there is no standardized mechanism to transport the GSM channel type between 3G-MSCs. Consequently, the data transmission fails after the handover. 

To CN3's understanding the problem can technically be solved either with an inband action in IWF or with outband signalling between the MSCs (e.g. RANAP, BSSMAP). Currently the outband solution is supported by BSSMAP but not by RANAP. 

CN3 regards an outband signalling solution as more harmonized and consistent with the existing handover practices.”
CN3 reasoning is that BSSMAP signalling cannot be used if RANAP signalling has been used on MAP-E for a previous inter-MSC handover.

This contribution is intended to show that the use of existing BSSMAP signalling (i.e. no new messages) can be used on the MAP E interface to solve the problem.

Discussion

In 3GPP TS 23.009 subsequent intra-MSC inter-system handover scenario in MSC-B is not described. The following cases are to be considered :

1. UMTS to GSM intra-MSC handover after a previous UMTS to UMTS inter-MSC handover

2. UMTS to GSM intra-MSC handover after a previous GSM to UMTS inter-MSC handover

3. GSM to UMTS intra-MSC handover after a previous UMTS to GSM inter-MSC handover

4. GSM to UMTS intra-MSC handover after a previous GSM to GSM inter-MSC handover

However, on the SDLs related to the handling of a 3G MSC-B, it can be understood that:

1. After an inter-MSC handover to UMTS the state in MSC-B is “Call in progress on 3G MSC-B (UTRAN)“ (sheets 24 & 42). 

· At the end of a subsequent intra-MSC intersystem handover to GSM, the BSSMAP HO Performed message is sent to MSC-A via MAP-E signalling (see sheet 27). This is understood to be done independently of the previous inter-MSC handover be it UMTS-UMTS (i.e. using RANAP on MAP-E interface) or GSM-UMTS (i.e. using BSSMAP on MAP-E). 

· At the end of a subsequent intra-MSC handover to UMTS, no indication is sent to MSC-A (see sheet 45).

2. After an inter-MSC handover to GSM the state in MSC-B is “Call in progress on 3G MSC-B (GSM)“ (sheet 6). 

· At the end of a subsequent intra-MSC intersystem handover to UMTS, the BSSMAP HO Performed message is sent to MSC-A via MAP-E signalling (see sheet 27).

· The case of an intra-MSC handover to GSM is assumed to be described on SDLs related to handling of MSC-B (normal GSM case).

Besides, in the text of 3GPP TS 23.009 related to handover scenarios, nothing is written that if the inter-MSC handover was performed using RANAP on MAP-E then BSSMAP cannot be used on MAP-E for signalling related to subsequent intra-MSC handovers in MSC-B (and vice-versa).

The following scenario might occur :

· 3G MSC-A does not support intersystem handover to GSM 

· 3G MSC-A performs an UMTS-UMTS inter-MSC handover to 3G MSC-B (RANAP used on MAP-E)

· 3G MSC-B perform an intersystem intra-MSC handover to GSM (BSSMAP signalling used on MAP-E is not understood by 3G MSC-A)

To avoid that problem, the 3G MSC-A has to indicate that it does not allow subsequent intersystem handover to GSM. This is possible by the use of a specific IE (CR 25.413-206 handled at TSG RAN3#16) in the Relocation Request message. If handover to GSM is allowed, BSSMAP HO Performed is sent to 3G MSC-A to indicate subsequent intra-MSC handover to GSM BSS.

The following scenario might also occur :

· 3G MSC-A does not support intersystem handover to UMTS 

· 3G MSC-A performs a GSM-GSM inter-MSC handover to 3G MSC-B (BSSMAP used on MAP-E)

· 3G MSC-B perform an intersystem intra-MSC handover to UMTS (MSC-A cannot derive from BSSMAP HO Performed (RNC Id given in the Cell Identifier IE) that there has been a handover to UTRAN).

To avoid that problem, the 3G MSC-A has to indicate that it does not allow subsequent intersystem handover to UTRAN. This is possible by the 3G MSC-A indicating in the HO Request (Service Handover IE) sent on MAP-E that handover to UTRAN shall not be performed. If handover to UTRAN is allowed, BSSMAP HO Performed is sent to 3G MSC-A (with RNC Id given in the Cell Identifier IE) to indicate intra-MSC handover to UTRAN.

According to the above description, it is possible to always use the BSSMAP Handover Performed message to indicate to the controlling 3G MSC-A that a subsequent intra-MSC intersystem handover has been performed in the serving 3G MSC-B. The Cell Identifier IE of that message will be used to know whether it is a handover to UTRAN (RNC Id given) or GSM BSS (Cell identity) and the Chosen Channel IE will be used to indicate the channel type the 3G MSC-A has to know in case of handover to GSM BSS.

Conclusion

The problem of subsequent intra-MSC handover from UTRAN to GERAN addressed by CN3 in their LS can be solved by the 3G MSC-B sending a BSSMAP Handover Performed message to the 3G MSC-A (even if the previous inter-MSC handover were UTRAN to UTRAN). The channel type information needed by the 3G MSC-A is contained in the Chosen Channel IE of that message.

