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1 Reason for Contribution

The OMA PoC specification work needs a decision of which speech codec(s) to use for the service. The decision should be based on assumptions of the tolerable bandwidth consumption for PoC. 

Further, given a decision of speech codec(s) to use, the use of the corresponding payload format for that speech codec(s) should be defined. 

2 Summary of Contribution

This contribution describes characteristic of codecs used by the 3GPP domain and the 3GPP2 domain.

3 Detailed Proposal

Speech Codec in 3GPP domain

It is believed that 3GPP will recommend the use of the AMR (Adaptive Multi Rate) codec for PoC working in the 3GPP domain (i.e. for GSM/GPRS, EDGE and WCDMA access). 

AMR comprises of 8 different codec modes utilizing different amounts of bandwidth and it is possible to change speech codec mode seamlessly.  

	The 8 different AMR modes are:
	Frame size

	AMR12.2  (GSM-EFR)
	244 bits (50 frames/s give 12.2 kbps)

	AMR10.2
	204 bits (50 frames/s give 10.2 kbps)

	AMR7.95
	159 bits (50 frames/s give 7.95 kbps)

	AMR7.40 (TDMA-EFR)
	148 bits (50 frames/s give 7.40 kbps)

	AMR6.70 (PDC-EFR)
	134 bits (50 frames/s give 6.70 kbps)

	AMR5.90
	118 bits (50 frames/s give 5.90 kbps)

	AMR5.15
	103 bits (50 frames/s give 5.15 kbps)

	AMR4.75
	96 bits (50 frames/s give 4.75 kbps)


In CS telephony it is possible that all or a sub-set of the AMR modes are used in a call. During operation the current radio condition is measured and from that measurement the suitable codec mode is decided. In poor radio condition the low rate modes are used in combination with a strong channel-coding scheme while in good conditions the high rate modes are used in combination with a weak channel coding.  This means that in CS the effective bandwidth of the media stream from the encoder into the channel codec can vary from 12.2 kbps to 4.75 kbps, i.e. the fraction of the lowest media bandwidth over the highest media bandwidth becomes 4.75/12.2 = 0.39.   

In PoC the IP/UDP/RTP-headers and the AMR payload format will be added in the media stream. Therefore, the case of one AMR12.2 speech codec frame sent per RTP packet will consume 29.2 kbps while one AMR4.75 frame per RTP packet will consume 21.6 kbps. The fraction the lowest media bandwidth over the highest media bandwidth becomes 21.6/29.2 = 0.74. Hence, with the large IP/UDP/RTP/AMR-Payload-format overhead the change of codec mode will not alter the media bandwidth as efficient as in the CS-case.   

Instead the change of packetizing scheme is the most efficient way to alter bandwidth utilization in PoC. AMR4.75 using one frame per RTP packet use 21.6 kbps while a RTP packet containing 5 AMR4.75 frames use 8.5 kbps. 

Therefore, in PoC it is RECOMMENDED that:

· Only one AMR mode is used in a talk burst regardless of the radio condition variations and that user plane adaptation MAY change that mode between two talk bursts.

· That the user plane adaptation scheme SHALL alter the number of frames per packet. 

· The adaptation scheme used in CS telephony to change codec mode SHALL NOT be used. 

Since it is possible to implement only a sub-set of the AMR codec modes and that we have pre-established and unconfirmed session defined in PoC it is important to decide upon one or several mandatory AMR mode(s) that all PoC phones in 3GPP domain must implement. 

Further, the use of AMR payload format (RFC3267) in PoC should be specified. For instance, interleaving may not be allowed since that is a typical CS-feature and only adds delay in the PS domain. Should octet-aligned or bandwidth efficient mode be used (or should both be allowed)? Ericsson feels that octet-aligned mode is better since:

· It is used for MMS

· Lower complexity since the mobile terminals only have to shifts bytes rather than bits 

· The cost in extra bandwidth is low, typically 0.2 kbps

Speech codec in 3GPP2 domain

It is believed that 3GPP2 will recommend the use of EVRC (Enhanced Variable Rate Codec) or SMV (Selectable Mode Vocoder) for PoC. The main reason for this is operation using Service Option 60 or 61. 

The EVRC codec can send frames using 3 packet types while SMV can use four packet types:

	Packet type
	Bits per packet

	Rate 1
	171 (50 frames/s give 8.55 kbps)

	Rate ½
	80 (50 frames/s give 4.0 kbps)

	Rate ¼ (SMV only)
	40 (50 frames/s give 2.0 kbps)

	Rate 1/8
	16 (50 frames/s give 0.8 kbps)


The operation of the 3GPP2 codec differs from AMR. Instead of choosing one mode, something called “Encoding Mode of Operation” is set (SMV terminology). That parameter basically set a target for the encoder to produce a certain fraction of Rate 1, ½, ¼ and 1/8 frames.  

For PoC, how the “Encoding Mode of Operation” should be used should be decided, a good choice, at least for PoC over SO33 (PS-domain), may be what sometimes is called the “half-rate maximum mode” which only produces either ½ rate packet or a 1/8 packet.  While for PoC over SO60 and SO61 it may be the best quality “Encoding Mode of Operation” that is best suited for PoC. 

Both codecs use the same RTP payload format specified in RFC3558. Similar to the AMR payload format, frame bundling is supported which is good for SO33 operation. But again the PoC group should determine how the payload format should be used for the service. This to answer questions like: is interleaving allowed or not, and how the SDP parameters is to be used for the payload format? 

One possible addition to RFC3558 that the PoC group SHOULD specify is negotiation of the “Encoding Mode of Operation”.

3GPP and 3GPP2 inter-working

See contribution OMA-POC-2004-0346-AD-Transcoding.doc.

4 Intellectual Property Rights Considerations

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

It is recommended that the content in Section 3 is discussed and the correct measures are taken to trigger a decision regarding speech codec. This may imply sending of a LS to 3GGP/3GPP2.
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