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[1]
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[8]
3GPP TS 48.016: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN) interface; Network Service".
[9]
3GPP TS 48.018: "General Packet Radio Service (GPRS); Base Station System (BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)".

[10]
3GPP TS 45.001: "Digital cellular telecommunications system (Phase 2+); Physical layer on the radio path; General description".

[11]
3GPP TS 45.002: "Digital cellular telecommunications system (Phase 2+); Multiplexing and multiple access on the radio path".

[12]
3GPP TS 43.002: "Network Architecture".

[13]
3GPP TS 48.001: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface General Aspects".

[14]
3GPP TS 48.002: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface - Interface Principles".

[15]
3GPP TS 48.004: "Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface Layer 1 Specification".

[16]
3GPP TS 48.006: "Signalling Transport Mechanism Specification for the Base Station System - Mobile Services Switching Centre (BSS-MSC) Interface".

[17]
3GPP TS 48.008: "Mobile Switching Centre - Base Station system (MSC-BSS) Interface Layer 3 Specification".

[18]
3GPP TS 48.063: "Inband Tandem Free Operation (TFO) of Speech Codecs; Service Description; Stage 3".

[19]
3GPP TS 25.420: "UTRAN Iur Interface: General Aspects and principles".

[20]
3GPP TS 25.421: "UTRAN Iur Interface Layer 1".

[21]
3GPP TS 25.422: "UTRAN Iur Interface signalling transport".

[22]
3GPP TS 25.423: "UTRAN Iur Interface RNSAP signalling".
[23]
3GPP TS 24.022: "Radio Link Protocol (RLP) for Circuit Switched Bearer and Teleservices".

[24]
3GPP TS 44.018: "Radio Resource Control Protocol".

[25]
3GPP TS 24.008: “Mobile radio interface layer 3 specification; Core Network Protocols - Stage 3”.

[26]
3GPP TS 44.060: “Radio Link Control / Medium Access Control (RLC/MAC) protocol”.

[27]
3GPP TS 45.008: “Radio subsystem Link Control”.

[28]
3GPP TS 23.003: "Numbering, Addressing and Identification".

[29]
3GPP TS 23.221: “Architectural requirements (Release 5)”
[36]
3GPP TS 23.153: ”Out of Band Transcoder Control”
4.4.1
General

Specifications and more detailed descriptions of the Iu-cs interface protocols and architecture can be found in [1‑6.].

Specifications and more detailed descriptions of the A interface protocols and architecture can be found in [13-18].

The RLP Protocol is found in [23].

The Um interface protocols are described in clauses[?] and.[?].

Within GERAN, speech frames will be transmitted at the radio interface using a codec specific channel coding. As the support of transceivers with limited capabilities (i.e. GERAN does not support all possible codec types due to restrictions inside the GERAN) has to be assured, the capabilities provided by the GERAN have to be taken into account by the CN during call set-up and Relocation. Additionally, in case a RAB has to be established or relocated for CS speech services, it is required that the GERAN BSC receives the selected codec type from the MSC-Server.
4.6 Speech services for GERAN Iu-mode
Call Set-up:
In case of a call set-up towards the CS domain, the BSC shall provide a list of codec types as well as the supported codec modes (in case of an adaptive codec type) within the INITIAL UE MESSAGE in order to provide the MSC-Server with the GERAN specific capabilities of the serving cell. Such a list is termed "GERAN Classmark" within this text. This list of supported codec types ("GERAN Classmark") has to be taken into account by the MSC-Server during negotiation of the codec type (see [36]), if the MS requests the set-up of a speech call.
In case of an adaptive codec type, it has to be assured that the selected active codec set must not contain more than 4 codec modes. This may be indicated within the "GERAN Classmark".
To be able to set-up an appropriate RB with the corresponding channel coding for a CS speech service, the BSC will receive the selected codec type from the MSC-Server within the RAB ASSIGNMENT REQUEST message.

In case the MS moves to a new cell during the period between the transmission of  the INITIAL UE MESSAGE and the reception of the RAB ASSIGNMENT REQUEST message, the RAB Assignment may fail as the BSC may not be able to set-up the requested RB, because different capabilities are provided in that new cell. In this case the BSC shall report the unsuccessful RAB establishment to the CN by indicating an appropriate cause value within the RAB ASSIGNMENT RESPONSE message and shall include the "GERAN Classmark" of the new cell. Based on the received "GERAN Classmark" the MSC-Server may re-attempt the RAB Assignment procedure.
Relocation:
In case the whole RAN provides the same capabilities with regard to CS speech services (codec types and codec modes) the exchange of the “GERAN Classmark” between RAN and CN is not required during the Relocation procedure. 

In case the whole RAN does not provide the same capabilities with regard to CS speech services (codec types/codec modes), the exchange of the "GERAN Classmark" between RAN and CN is required during the Relocation procedure to avoid that the CN has to store cell related information and to be able to reuse the existing Relocation procedure inside the CN. The exchange of the "GERAN Classmark" shall be performed as follows: 
In case of Relocation to GERAN Iu-mode, the Source RAN-node shall transfer the "GERAN Classmark" of the GERAN target cell to the MSC-Server within the RELOCATION REQUIRED message which has to be taken into account by the CN during the execution of the Relocation procedure.
To be able to set-up an appropriate RB with the corresponding channel coding in the target cell for a CS speech service, the Target BSC will receive the requested codec type from the MSC-Server within the RELOCATION REQUEST message.

In case the target BSC cannot allocate radio resources because the requested codec type, received within the RELOCATION REQUEST message, is not supported in the target cell, the BSC shall report this failure event by including an appropriate cause value within the RELOCATION FAILURE message to the MSC-Server. In this case the target BSC shall additionally include the "GERAN Classmark" of the target cell in the RELOCATION FAILURE message sent to the MSC-Server. If the MSC-Server receives a Relocation Failure message indicating “GERAN Iu-mode failure“, the MSC-Server shall report this relocation failure to the source RAN node. Optionally, if the received "GERAN Classmark" shows that the requested speech service is incompatible with the transceiver capabilities of the target cell, the MSC-Server may initiate a second handover attempt towards the target BSC taking the received "GERAN Classmark" into account.
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