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Introduction

The companion Siemens paper N4-000119 describes the requirement of connecting the GSM BSS to the UMTS R00 core network using the Transcoder Free Operation (TrFO) mode. This contribution describes a procedure to do this . 

The GSM BSS is connected directly to a UMSC (represents MSC-Server and Media Gateway). The GSM TRAU is working in Tandem Free Operation (TFO) mode. A converter in the UMSC detects the TFO frames and handles the interworking to UMTS TrFO (see figure 1).

 The involved entities are connected to the UMSC by standard interfaces, the GSM A-Interface and the 3GPP Nb (transport and bearer control, e.g. AAL2/Q.AAL2, STM/none, RTP/H.245) and Nc (Network-Network based call control) reference points.
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Figure1: GSM BSS directly connected to the UMTS Core Network

GSM TFO – TrFO Interworking

Requirements

In the GSM/UMTS R00 core network the following requirements should be fulfilled to allow GSM TFO<->UMTS R00 TrFO interworking

· The UMTS TC (UMTS transcoder) has to  support the GSM codecs (FR, HR , EFR and GSM AMR) as far as implemented in the GSM BSS additionally to the UMTS AMR.

· The UMTS TC should be able to initiate the Iu UP protocol.

Functional Requirement of the MSC to allow the conversion

The MSC terminates the GSM TFO. The compressed voice bits are extracted and the TFO signalling is analysed. On the UMTS side of the converter the compressed voice is filled in supported mode formats of the Iu UP protocol and assembled to ATM AAL2 or IP packets. 

At call setup the TFO inband signalling is also mapped to BICC messages as shown for a GSM mobile originating call in the next section.

The user plane and control plane conversion in the MSC is shown in figure 2.
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Figure 2: Detailed description of the TFO TrFO interworking in the MSC.

GSM Mobile originating Call Flow

As an example the setup of GSM TFO call transformed to an UMTS TrFO call at the UMSC works as shown in the below call flow (see figure 3).

The Bearer Capability in the GSM Setup message indicates the codec (can be only the GSM FR, HR, EFR or GSM AMR) requested by the GSM terminal.  Also in case that the AMR codec is requested no further information about the AMR mode set is included.  The MSC starts the setup of the access bearer sending  an Assignment request to the BSC.  

In case of the AMR codec the GSM BSS decides which modes shall be used for the call and includes this information in the Assignment Command sent to the terminal. After the Assignment Complete message is received in the MSC the bearer to the GSM terminal is established. 

The TFO enabled TRAU starts sending the TFO_request inband message. Detailed parameters of the supported codecs and AMR codec modes are included. This codec information is taken over in the IAM parameter codec list. The BICC codec negotiation starts. The selected codec of the terminating side is  delivered by the APM message and passed to GSM BSS. If the codec has to be changed, the connection to the terminal is changed via internal handover and the terminal is informed. 

 When the connection to the terminating side is established the MSC starts initiating the Iu User Plane.
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Figure 3: Mobile Originating Call from a GSM user

The chronological sequence of the access bearer setup and core network bearer setup is similar to GSM but different to the UMTS (see TS23.153). For the GSM TFO – UMTS TrFO interworking the GSM sequence has to be kept.

The MSC shall supervise the time between the access bearer is established until the TFO_req arrives by a Timer. For BSS/TRAU not supporting TFO the UMSC will setup a 64kbit/s connection and transfer the GSM call in G.711 coding immediately after receiving “Assignment Complete”.

Conclusion

The contribution illustrates how TFO<->TrFO interworking can be performed. To use the advantages of TrFO also for GSM calls the requirements for a GSM TFO and UMTS  TrFO interworking should be fulfilled in UMTS R00. That means that 

1. the UMTS Transcoder (TC) support also GSM codecs

2. the TC shall be able to initiate an Iu UP towards the core network. 

The requirements should be stated in the UMTS specifications (. TS 23.153).

Issues as " Off Air Call Setup (OACSU)" ... are for further study
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