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Annex C (normative):
Tandem Free Operation in GSM, including AMR-WB

C.1
Scope

Annex C describes the mandatory and optional actions within the BSS in GSM for Tandem Free Operation.

C.2
Overview

TFO in GSM implies that the different entities of the BSS collaborate. This is achieved by the distribution of TFO processes on these entities. Figure C.2-1 provides an overview of the TFO processes inside the BSS. This figure shows also the interfaces between these TFO processes.
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Figure C.2-1: Processes and Interfaces for TFO in GSM

The interfaces as shown in Figure C.2-1 are:

(1) The Abis/Ater Interface (traffic): Only for the AMR or AMR-WB speech Codec Types the Abis/Ater interface is influenced by the TFO. In this case TFO information is exchanged in Config frames and Time Alignment and Rate Control is influenced.

(2) An optional proprietary interface between the BSC and the TRAU; may be used for non-AMR and AMR and AMR-WB Speech Codec Types (FR_AMR, HR_AMR, GSM_FR, GSM_EFR, OHR_AMR, GSM_HR, FR_AMR-WB, UMTS_AMR-WB, OFR_AMR-WB, OHR_AMR-WB) to exchange messages on the distant and local codec configurations, or the optimal configuration.

(3) Layer 3 signalling between the BSC and the BTS.

(4) Layer 3 signalling between the BSC and the MS to modify a Codec Type or a Codec Configuration.

(5) Air interface (RATSCCH, see 3GPP TS 45.009 [9]) to change the Codec Mode Indication phase in downlink or the Codec Configuration in case of AMR TFO.






Next Modification

C.2.4
Modifications of the Codec Type and/or the Codec Configuration

The following clauses provide a brief overview over all possible versions (not to be mixed up with “AMR TFO Version” or “TFO Version”). They differ in the Node where the TFO Decision is performed and the Node that executes the decided change. The following table provides an overview:

Next Modification

C.3.2
Tx_TRAU Process

The Tx_TRAU Process builds autonomously the relevant Downlink TRAU Frames and sends them in the correct phase relation onto the Abis/Ater-Interface as commanded by the time alignment from the BTS.

Tx_TRAU has two major States: TFOdl == OFF (start-up default state) and TFOdl == ON (see Figure C.3.2-1).

TFO_Protocol Protocol controls the transitions between these states using the Accept_TFO (AT) and Ignore_TFO (IT) commands. 
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Figure C.3.2-1: States of the Tx_TRAU Process

During TFOdl == OFF Tx_TRAU performs all actions of a conventional downlink TRAU (see 3GPP TS 48.060 [3] respectively 3GPP TS 48.061 [4]): On command from Rx_TRAU it performs necessary downlink time alignments and starts or stops sending TRAU Frames. It samples one frame of speech samples in the correct phase position and calls the Speech Encoder. In case of AMR-WB the received PCM samples are decoded and upsampled before the WB speech encoder is called. The resulting speech parameters are then transmitted downlink on the Abis/Ater interface.

Next Modification

Table C.5.2.2-2: Optimal or Distant Configuration (OD)

	OD Code
	Optimal or Distant
Configuration
	Comment

	0
	Distant
	TRAU shall send Distant Configuration Parameters

	1
	Optimal
	TRAU shall send Optimal Configuration Parameters


In case of OM = Change, the TRAU provides the BTS and further on the BSC (see 3GPP TS 48.058 clause 4.15) with the Distant Configuration (OD = Distant) or the Optimal Configuration (OD = Optimal). 
OD is a configuration parameter set by the BTS (respectively the BSC) and send to the local TRAU.
Next Modification

C.5.2.3
Handovers and the AMR TFO

Handover in an ongoing AMR-TFO connection needs more attention. It can be handled more efficiently, if the BSC takes the configurations (the active local one in the serving, old BTS, the future local one in the new BTS and the distant one in the distant BTS) into account and informs the serving BTS a before performing the handover ("Pre-Handover Notification", see clause C.4.6). The sending of the Pre-Handover Notification should take into account the round-trip delay if it has been reported by the BTS (see clause C.4.5).

The BSC, as a central point of the BSS, manages the AMR Speech Service configuration along the communication. 
The BSC has at any time control over the ongoing call, especially over all used resources. Some AMR specific adaptation procedures are, however, handled by lower layer inband signalling directly, e.g. time alignment, CMI/CMC phase alignment and Codec_Mode adaptation (Rate Control).

Next Modification

AMR TFO Version Number (ATVN: 1 bit)
The current AMR TFO Version Number is 0.
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