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Introduction


A revision of IETF RFC 1890 is currently in draft as draft-ietf-avt-profile-new-01. This draft describes various audio packetizations, including G.729. The packetization described for G.729 in this draft differs from that described in Annex F of H.225.0 as presented at Geneva. However, the packetization described in the IETF draft appears more favorable than that found currently in Annex F of H.225.0.





This proposal is to modify the text in Annex F to align with the text found in the IETF draft. The more desirable solution might be to simply provide a pointer to the IETF draft in Annex F, assuming that the IETF draft achieves RFC status in time.


IETF Draft Contents


G729 is specified in ITU-T Recommendation G.729, “Coding of speech at 8 kbit/s using conjugate structure-algebraic code excited linear prediction (CS-ACELP)”. A complexity-reduced version of the G.729 algorithm is specified in Annex A to Rec. G.729. The speech coding algorithms in the main body of G.729 and in G.729 Annex A are fully interoperable with each other, so there is no need to further distinguish between them. The G.729 and G.729 Annex A codecs were optimized to represent speech with high quality, where G.729 Annex A trades some speech quality for an approximate 50% complexity reduction.





A voice activity detector (VAD) and comfort noise generator (CNG) algorithm in Annex B of G.729 is recommended for digital simultaneous voice and data applications and can be used in conjunction with G.729 or G.729 Annex A. A G.729 or G.729 Annex A frame contains 10 octets, while the G.729 Annex B comfort noise frame occupies 2 octets:





    0                   1


    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |L|  LSF1   |  LSF2 |   GAIN  |R|


   |S|         |       |         |E|


   |F|0 1 2 3 4|0 1 2 3|0 1 2 3 4|S|


   |0|         |       |         |V|    RESV = Reserved (zero)


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





An RTP packet may consist of zero or more G.729 or G.729 Annex A frames, followed by zero or one G.729 Annex B payloads. The presence of a comfort noise frame can be deduced from the length of the RTP payload.





The transmitted parameters of a G.729/G.729A 10-ms frame, consisting of 80 bits, are defined in Recommendation G.729, Table 8/G.729.





The mapping of the these parameters is given below. Bits are numbered as Internet order, that is, the most significant bit is bit 0.





    0                   1                   2                   3


    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |L|      L1     |    L2   |    L3   |        P1     |P|    C1   |


   |0|             |         |         |               |0|         |


   | |0 1 2 3 4 5 6|0 1 2 3 4|0 1 2 3 4|0 1 2 3 4 5 6 7| |0 1 2 3 4|


   | |             |         |         |               | |         |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |       C1      |  S1   | GA1 |  GB1  |    P2   |      C2       |


   |               |       |     |       |         |               |


   |5 6 7 8 9 1 1 1|3 2 1 0|2 1 0|3 2 1 0|4 3 2 1 0|0 1 2 3 4 5 6 7|


   |          0 1 2|       |     |       |         |               |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |   C2    |  S2   | GA2 |  GB2  |


   |         |       |     |       |


   |8 9 1 1 1|0 1 2 3|0 1 2|0 1 2 3|


   |    0 1 2|       |     |       |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





Existing Text for Annex F


14.3.1 About G.729


G.729 is specified in ITU recommendation G.729. The recommendation and the ANSI-C code are available from the ITU General Secretariat, Sales Service, Place des Nations, CH 1211 Geneve 20, Switzerland. The software is covered by a license.





This recommendation specifies a coded representation that can be used for compressing the speech signal component of multi-media services at a bit rate of 8 kbit/s. This coder was optimized to represent speech with toll or wireline quality at 8 kbit/s. This coder has an inherent robustness against random bit errors as well as against randomly and bursty erased frames. It represents speech with a high quality when operating in a noisy environment.





A G.729 frame has a duration of 10ms and can be of 2 sizes: 10 octets (8kbit/s) or 2 octets. The 2-octet frames are called SID frames (Silence Insertion Descriptor, G.729 Annex B) and are used to specify comfort noise parameters. The SID frame is a15-bit frame as specified in G.729 Annex B; the least significant bit in the second octet is spare.





An RTP G.729 packet usually contains 2 frames. Older frames (to be played first) shall be put first into the RTP packet. Possibilities are:


20 octets in the packet: Both frames are active voice frames.


10 octets in the packet: The first frame (a non-transmitted or null frame) is not played and the second frame is an active voice frame. (Since an active voice frame can only be followed by a SID frame or an active voice frame, this is guaranteed by the voice activity detector.)


13 octets in the packet: The packet contains an active voice frame and a SID frame. The first octet is added to indicate which frame is the SID frame. If the first octet is 0, the SID frame is the older frame (first frame in the packet). If the first octet is 1, the SID frame is the newer frame (second frame in the packet).


3 octets in the packet: The packet contains a SID frame and a non-transmitted frame (null frame). The first octet is added to indicate which frame is the SID frame. If the first octet is 0, the SID frame is the older frame. If the first octet is 1, the SID frame is the newer frame.





14.3.2 Conformance to Annex B


The first packet of a talkspurt (first packet after a silence period) is distinguished by setting the marker bit in the RTP header.


The sampling frequency (RTP clock frequency) is 8000Hz.


The packetization interval shall have a duration of 20ms.


Codecs should be able to encode and decode several consecutive frames within a single packet.


A receiver should accept packets representing between 0 and 200ms of audio data.





14.3.3 Bibliography


International Telecommunication Union (ITU-T) “Recommendation G.729: Coding of Speech at 8kbit/s Using Conjugate-Structure Algebraic-Code-Excited Linear-Prediction (CS-ACELP), Geneva, March 1996





Proposed Text for Annex F


14.3.1 About G.729


G.729 is specified in ITU recommendation G.729. The recommendation and the ANSI-C code are available from the ITU General Secretariat, Sales Service, Place des Nations, CH 1211 Geneve 20, Switzerland. The software is covered by a license.





This recommendation specifies a coded representation that can be used for compressing the speech signal component of multi-media services at a bit rate of 8 kbit/s. This coder was optimized to represent speech with toll or wireline quality at 8 kbit/s. This coder has an inherent robustness against random bit errors as well as against randomly and bursty erased frames. It represents speech with a high quality when operating in a noisy environment. A complexity-reduced version of the G.729 algorithm is specified in Annex A to Rec. G.729. The speech coding algorithms in the main body of G.729 and in G.729 Annex A are fully interoperable with each other, so there is no need to further distinguish between them.





A voice activity detector (VAD) and comfort noise generator (CNG) algorithm in Annex B of G.729 is recommended for digital simultaneous voice and data applications and can be used in conjunction with G.729 or G.729 Annex A. A G.729 or G.729 Annex A frame contains 10 octets, while the G.729 Annex B comfort noise frame occupies 2 octets:





    0                   1


    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |L|  LSF1   |  LSF2 |   GAIN  |R|


   |S|         |       |         |E|


   |F|0 1 2 3 4|0 1 2 3|0 1 2 3 4|S|


   |0|         |       |         |V|    RESV = Reserved (zero)


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





The transmitted parameters of a G.729/G.729A 10-ms frame, consisting of 80 bits, are defined in Recommendation G.729, Table 8/G.729. The mapping of the these parameters is given below. Bits are numbered as Internet order, that is, the most significant bit is bit 0.





    0                   1                   2                   3


    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |L|      L1     |    L2   |    L3   |        P1     |P|    C1   |


   |0|             |         |         |               |0|         |


   | |0 1 2 3 4 5 6|0 1 2 3 4|0 1 2 3 4|0 1 2 3 4 5 6 7| |0 1 2 3 4|


   | |             |         |         |               | |         |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |       C1      |  S1   | GA1 |  GB1  |    P2   |      C2       |


   |               |       |     |       |         |               |


   |5 6 7 8 9 1 1 1|3 2 1 0|2 1 0|3 2 1 0|4 3 2 1 0|0 1 2 3 4 5 6 7|


   |          0 1 2|       |     |       |         |               |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


   |   C2    |  S2   | GA2 |  GB2  |


   |         |       |     |       |


   |8 9 1 1 1|0 1 2 3|0 1 2|0 1 2 3|


   |    0 1 2|       |     |       |


   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





An RTP packet may consist of zero or more G.729 or G.729 Annex A frames, followed by zero or one G.729 Annex B payloads. The presence of a comfort noise frame can be deduced from the length of the RTP payload.





14.3.2 Conformance to Annex B


The first packet of a talkspurt (first packet after a silence period) is distinguished by setting the marker bit in the RTP header.


The sampling frequency (RTP clock frequency) is 8000Hz.


The default packetization interval (and maximum RTP packet) shall have a duration of 20ms.


Codecs should be able to encode and decode several consecutive frames within a single packet.


A receiver should accept packets representing between 0 and 200ms of audio data.





14.3.3 Bibliography


International Telecommunication Union (ITU-T) “Recommendation G.729: Coding of Speech at 8kbit/s Using Conjugate-Structure Algebraic-Code-Excited Linear-Prediction (CS-ACELP), Geneva, March 1996
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