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Support of Voice Band Data Modems for GAN
1 Overview

This paper addresses the issue of a GAN user’s access to modem and fax over the GAN network. Presently, GAN uses AMR codec for voice calls. Since AMR codec can not be used to successfully transport fax and data modem signals, a voice connection established by a GAN device can not be transparently used to transport fax and modem.  
This paper discusses modem and fax transport using G.711 codec in ‘voice band data’ (VBD) mode.

2 Problem Definition
Figure 1 illustrates a solution where a GAN capable device provides an analogue interface to connect devices like phones, modems, security devices using modems and group-3 fax machines. If the GAN device can not distinguish whether the device connected to it is a phone or a modem, it can not support modems because GAN uses AMR codec to transport the call over the GAN network and modem signals won’t survive the distortion of AMR codec. 
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Figure 1 Architecture of a GAN device connecting analogue devices
2.1 Proposed Solution
This paper proposes a solution to the problem by letting the GAN device use G.711 codec to transport voice as well as data/fax modem signals and also support Voice-Band-Data mode of operation specified in ITU-T Rec.V.152.

According to V.152, VBD mode is defined as the transport of voice-band data over a voice channel of a packet network with the encoding appropriate for modem signals. V.152 requires an implementation to:

· Use a codec that passes voice-band modulated signals with minimal distortion. G.711 is one such example.

· Have end-to-end constant latency. This would imply that jitter buffer size is changed from adaptive to fixed size.

· Disable voice activity detection and comfort noise generation. This would also include disabling of silence suppression.

· Disable any DC removal filters.

V.152 also recommends the following:

· Use of echo cancellers as per ITU-T Rec G.168.

· Packet loss concealment techniques that are suitable for modem and fax.

· Forward Error Correction (e.g. RFC 2733) if both the ends can support it

· Redundancy (e.g. RFC 2198) if both the ends can support it

Adding any of these improvements will improve the quality of service.

2.2 Requirements
Following Figure 2 illustrates a message flow between the GAN device and GANC for establishing a call originated from the GAN device.  Changes that are specific to supporting modem and fax service are highlighted in Red color. The GAN device announces its capability to do speech and VBD by encoding a new code point ‘Speech + VBD’ for ITC within the ‘Bearer Capability’ of ‘Setup’ message. The Bearer Capability also includes G.711-ulaw as a new speech version supported, in addition to ‘GSM Full Rate Speech Version 3’ for AMR. The GANC, if supporting G.711-ulaw, chooses to use G.711-ulaw and sends out GA-CSR Activate Channel Message with new IEs that are relevant for VBD mode operation.
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Figure 2 Interface between GAN device and GANC for MO Call
Following Figure 3 illustrates a scenario where the MSC is routing a modem or fax call. The ‘Setup’ message carries a Bearer Capability formulated as per the standard for bearer (Ref. 4) or tele-services (Ref.5). The GAN device validates whether the service can be supported through VBD. All analog interworking services like BS20 or BS30 with ITC=3.1khz and TS62 services can be supported through VBD. The GAN device responds back with a Bearer Capability of “ITC=speech + VBD” in the Call Confirmed message to the MSC. The MSC and the GANC decide to set up the call with G.711 codec. 
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Figure 3 Call Flow for fax/modem call terminating in GAN device
2.3 Impact to 3GPP GAN and Core Network Specifications
.

The following new code points are introduced in the specifications to enable VBD operations mentioned in this document.

3GPP 24.008 : 

· In ‘Bearer Capability’ IE, the Information Transfer Capability (ITC) is extended to include ‘Speech + VBD, rest of the IE coded as speech’ with a binary value of ‘100’.

·  In ‘Bearer Capability’ IE, the ‘Speech Version Indication’ is extended to include ‘G.711-ulaw’ and G.711-alaw as new speech versions with binary values of ‘1100’ and ‘1101’ respectively.

3GPP 44.318 :
Following 3 new IEs are introduced in the GAN Stage 3 specification for ‘GA-CSR Activate Channel Message’. These new IEs appear at the end of current set of IEs defined in the standard and in the following order.

· VBD Channel Mode : IE Identifier = 150; Encoded same as “Channel Mode”. This IE is conditionally mandatory if VBD is to be enabled for a call. This represents the codec to be used in VBD mode.

· VBD Sample Size : IE Identifier = 151; Encoded same as “Sample Size”. This IE is conditionally mandatory when VBD is enabled. It represents the sample size to be used for RTP packets of VBD mode.

· VBD Payload Type : IE Identifier = 152; Encoded same as “Payload Type”. This IE is optional and present when VBD is enabled and VBD RTP packets use a dynamic payload type.
Following new IEs can appear in “GA-CSR Activate Channel Ack” message at the end of current set of IEs defined in the specifications in the following order:
· VBD Sample Size : This IE is conditionally mandatory if VBD capability is acknowledged.

· VBD Payload Type : This IE is optional and present when it was received in the “GA-CSR Activate Channel” message.

3GPP 44.018 :
· The enumeration of values for “Channel Mode” is extended to include new values “0001 0001” and “0001 0010” to indicate “G.711-ulaw” and G.711-alaw, respectively.
3GPP 48.008 :

The ‘Channel Type’ IE sent in the ‘Assignment Request’ from the MSC to UNC is extended as below. 
· ‘speech/data indicator’ field can be set to a new code point ‘0101’, indicating ‘Speech + VBD’

· Permitted speech version can include the new “ITU speech G.711 u-law” or “ITU speech G.711 a-law” as the first permitted speech version in octet-5. New code points “111 0000” and “111 0001” are chosen for “ITU speech G.711 u-law” and “ITU speech G.711 a-law”, respectively. 

· Octet-4 ‘Channel rate and type’ shall be set to ‘0000 1000’ if octet-5 only included ‘ITU speech G.711 u-law’ and/or ‘ITU speech G.711 a-law’. Else, octet-4 shall be set according to handling regular speech call.

3 Conclusion and Recommendation
A GAN user’s access to fax and modem via the AMR codec results in distortion of the fax and modem tones.  One option to resolve this condition is the use of G.711 for Voice Band Data.

It is recommended that this option be supported for GAN. Impacts (i.e., modifications) to the GAN and Core Network specifications have been identified.
Additionally, a LS to  XXXX  should be prepared to verify these concepts and to receive additional comments from these WGs.
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