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1 Introduction

The SDP Capability Negotiation Framework (SDPCapNeg) [1] was adopted for MTSI in release 7. The SDPCapNeg framework makes it possible to exchange transport and attribute capabilities and the main use case for SDPCapNeg in MTSI is to exchange transport capabilities such as AVP vs. AVPF.
This document outlines a few problems and limitations with the existing specifications and shows how they can be solved with SDP Media Capabilities Negotiation (SDPMedCapNeg) [2]. SPDMedCapNeg is an extension to SDPCapNeg currently being standardized in the IETF MMUSIC working group. SDPMedCapNeg extends the SDPCapNeg framework with capability exchange for codecs and their associated properties:
· profiles and levels

· packetization

· number of channels

· bandwidth requirement 

· and more. 

This document outlines a few optimization opportunities when SDPMedCapNeg is used. It is therefore proposed to adopt SDPMedCapNeg for TS 26.114 in release 8.

2 Problematic use cases
2.1 Two video configurations of different bandwidths
2.1.1 Problem description
According to TS 26.114 one  MTSI clients may support Bi-directional video at bit rate 192 kbps.  When one MTSI client UE A send the SDP offer to UE B to set up a video telephony service,  UE A does not know whether the UE B is another MTSI client or a CS client. If the receiver UE B is a CS client then it is unlikely that the CS side will support video coding up to 192 kbps, say it is limited 64 kbps (16 kbps for speech and 48kbps for video). 

The problem is however that the bandwidth modifier (b=AS) is generic for all payload types defined for that media scope (for the “m=” line above the “b=” line). One therefore has to set the b=AS bandwidth to the maximum, in this case 192 kbps. One valid offer/answer result could be that the answerer set video bandwidth to 48 kbps, where the offer side video bandwidth is set to 192 kbps. This means that the radio bearer will be set up to support 192 kbps even for the case where only 48 kbps will be used for video. This is waste of resources due to the lacking of capability to efficiently negotiate the bandwidth requirement for codec.
A related (or similar) issue is that different codec implementations might support different bit rates and this is hard to express in current situation. For example UE A might have video codec implementation from CS video telephony service (H.263 runs at 48 kbps) and also have MPEG-4 codec, UE A thus want to use different video bit rate depending on which codec to use: if using H.263 the bit rate of 48kbps will be used, if using MPEG-4 only higher bit rates is used (i.e. 192 kbps). 
This is however not possible to signal in SDP today if one “m=” line is used to configure video: the “b=AS” bandwidth following the “m=” line would have to be set to the maximum of the bit rates used for the codecs, i.e. max(48, 192) = 192 kbps for the offer, but on the other hand since one of the codecs supports only 48 kbps, then the “b=AS” bandwidth would have to be set to the minimum, i.e. min(48, 192) = 48 kbps. This is impossible to implement in one “m=” line today, and if we use multiple “m=” line then it will lead to misunderstanding as described in section 2.1.2.
In the following sections three different solutions are discussed: one with multiple “m=” lines and without SDPCapNeg; one with SDPCapNeg but no SDPMedCapNeg; and one solution with SDPMedCapNeg.

2.1.2 Solution with multiple “m=”  lines and without SDPCapNeg
Examples in the following sub-section are combined in such a way that a desire to support offer/answer negotiation of two different codecs with different bitrates, in addition two different transports are negotiated.
A conventional SDP without the use of SDPCapNeg or an extension would look like Table 1. Note that the v-, o-, s- and c- lines are omitted for simplicity. All examples assume IPv4 address type.
In this example the original intention is to offer one media stream (video) with two different codec options (MP4V-ES, H.263) with different bandwidth, different transports(AVPF has the highest priority). Since without other tools, by using offer/answer model one “m=” line could only have one bandwidth modifier set, so in order to show one media component with different bandwidth modifier one has to use multiple “m=” lines as shown in Table 1.  The specification needs to allow this interpretation to show single media with multiple “m=” lines.
However the problem with the  SDP in Table 1 is that the multiple “m=” lines lead to the misunderstanding at answerer side that the offerer want to set up four media (e.g. similar to CSI, video telephony plus shared additional video). The specification thus has to give guidance of how to remove the ambiguity when allowing multiple “m=” line for single media component. Another problem with using multiple “m=”  lines is it is impossible to prioritize one media stream over another. Although by default the order of “m=” line show the preference order or priority order, in this SDP example it is impossible to show things like “ prefer MP4V-ES over H.263, and prefer AVPF over AVP” by simply arrange the four “m=” lines.
Table 1. Solution with multiple “m=” lines, one for each offered bit rate
	SDP offer without SDP(Med)CapNeg

	i= A video example with different transports and different bitrates

m=video 49154 RTP/AVPF 97
i= MPEG-4 @ 92kbps + AVPF

b=AS:92
b=RS:0

b=RR:2500

a=rtpmap:97 MP4V-ES/90000

a=fmtp:97 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f 

m=video 49156 RTP/AVPF 98

i= H.263 @ 48kbps + AVPF

b=AS:48

b=RS:0

b=RR:2500

a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10

m=video 49158 RTP/AVP 99

i= MPEG 4 @ 92kbps + AVP

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:99 MP4V-ES/90000

a=fmtp:99 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f 

m=video 49160 RTP/AVP 100

i= H.263 @ 48kbps + AVP

b=AS:48

b=RS:0

b=RR:2500

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=10




2.1.3 Solution with SDPCapNeg
If the SDP is reformulated to use the SDPCapNeg framework but not the SDPMedCapNeg extension the SDP can be rewritten as.
Table 2. Solution with SDPCapNeg
	SDP offer with SDPCapNeg but without SDPMedCapNeg

	i= A video example with different transports and different bitrates

a=tcap:1 RTP/AVP RTP/AVPF

m=video 49154 RTP/AVP 97

a=pcfg:1 t=1

i= MPEG 4 @ 92kbps + AVP or AVPF

b=AS:92

b=RS:0

b=RR:2500

a=rtpmap:97 MP4V-ES/90000

a=fmtp:97 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f 

m=video 49156 RTP/AVP 98

a=pcfg:2 t=1

i= H.263 @ 48kbps + AVP or AVPF

b=AS:48

b=RS:0

b=RR:2500

a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10




This solution is possible already in release 7. Due to the requirement to specify different bandwidths, the problem with multiple “m=” lines still persists although the number of “m=” lines decreased.
2.1.4 Solution with SDPMedCapNeg

A rewrite of the SDP to include SDPMedCapNeg (an extension to SDPCapNeg) and one fall-back alternative for the case that the SDPCapNeg framework is not understood by the answerer is given in Table 3.

Table 3. Solution with SDPMedCapNeg
	SDP offer with SDPMedCapNeg

	i= A video example with different transports and different bitrates

a=tcap:1 RTP/AVP RTP/AVPF

m=video 49154 RTP/AVP 98
a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10

b=AS:48

b=RS:0

b=RR:2500

a=mcap:1 MP4V-ES/90000

a=mcap:2 H263-2000/90000

a=mfcap:1 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f

a=mfcap:2 profile=0;level=10

a=bcap:1 AS:92

a=bcap:2 RS:0

a=bcap:3 RR:2500

a=icap:1 MPEG 4 @ 92kbps + AVP or AVPF

a=icap:2 H.263 @ 48kbps + AVP or AVPF

a=pcfg:1 t=2|1 +med-v0 i=1 b=1,2,3 m=1 pt=1:101 

a=pcfg:2 t=2|1 +med-v0 i=2 m=2 pt=2:101 

a=pcfg:3 t=2|1




In this example the lower bitrate H.263 example is specified as the default (legacy SDP) configuration. This configuration also has the lowest priority, and is also repeated as potential configuration 2 with the addition of the capability to negotiate the transport (AVP/AVPF).
Three potential configurations are given. 

· The first “a=pcfg:1” is the configuration with the highest priority. 
If selected; this potential configuration specifies an fmtp line “a=fmtp:101 profile-level-id=9; config=0000...”. The corresponding rtpmap line is “a=rtpmap:101 MP4V-ES/90000”. The bandwidth specifiers are changed to “b=AS:92”. 
· The second, lower priority potential configuration “a=pcfg:2“ indicates an fmtp line “a=fmtp:101 profile=0;level=10” and an rtpmap line of “a=rtpmap:101 H263-2000/90000“. 

· The third configuration “a=pcfg:3“  is a fallback alternative for the case that the SDPMedCapNeg extension is not supported.

In the example above the bandwidth capabilities “a=bcap:2 RS:0” and ”a=bcap:2 RS:0” are not actually needed as they are the same as the legacy SDP bandwidth specifiers, they are nevertheless included to display how several bandwidth capabilities are combined. 

The difference is that the “a=bcap” attribute specified in SDPMedCapNeg makes it possible to specify different bandwidths for different codecs (and codec-configurations).

The SDP example that uses SDPMedCapNeg is formulated using only one “m=” line. One obvious and very important benefit is that the ambiguity with multiple “m=” lines is removed. 
Given the SDP offer in Table 3 the SDP answer if potential configuration 1 and AVPF is selected will look like in Table 4.

Table 4. SDP answer to the SDP offer in Table 3
	SDP answer with SDPMedCapNeg

	a=csup:med-v0

m=video 49254RTP/AVPF 101
i= MPEG 4 @ 92kbps + AVP or AVPF

a=rtpmap:101 MP4V-ES/90000
a=fmtp:101 profile-level-id=9; \

     config=000001b009000001b509000001000000012000845d4c282c2090a28f 

b=AS:92
b=RS:0

b=RR:2500

a=acfg:1 t=2 +med-v0 i=1 b=1,2,3 m=1 pt=1:101 




Note the changes on e.g. the “m=” line and the rtpmap/fmtp lines marked in boldface.

In case the answerer does not understand SDPMedCapNeg the two first potential configurations must be ignored (it is assumed that the SDPCapNeg framework is understood). The “+med-v0” parameter indicates that SDPMedCapNeg must be supported otherwise the entire “a=pcfg” line must be ignored.

The answerer will still be able to choose between AVP and AVPF. For the media however, only the fall back configuration is possible. In case AVPF is chosen as transport the SDP answer will look like. 

Table 5. SDP answer when no SDPMedCapNeg support
	SDP answer when SDPCapNeg is supported but SDPMedCapNeg is not supported

	m=video 49154 RTP/AVPF 98

a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10

b=AS:48

b=RS:0

b=RR:2500

a=acfg:3 t=2



2.1.5 Backwards compatibility

With the SDPMedCapNeg SDP given above it may be interesting to see how backwards compatible the framework is. We have basically three scenarios.

1. SDPCapNeg and the SDPMedCapNeg extension is understood and supported by receiving endpoint

2. Only SDPCapNeg is understood and supported by receiving endpoint

3. Only legacy SDP is understood and supported by receiving endpoint

In the first scenario the receiving endpoint will see the entire SDP in Table 3 above. In the second scenario the receiving endpoint will only understand the SDP lines shown in Table 6 below.
Table 6. Offer as interpreted when only supporting SDPCapNeg
	SDP offer as interpreted by a receiver that supports only SDPCapNeg

	i= A video example with different transports and different bitrates

a=tcap:1 RTP/AVP RTP/AVPF

m=video 49154 RTP/AVP 98

a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10

b=AS:48

b=RS:0

b=RR:2500

a=pcfg:3 t=2|1




A receiving endpoint that does not understand or support SDPMedCapNeg will miss the codec options that are specified using the capabilities attributes and parameters specified in the SDPMedCapNeg extension. This will result in fall-back to using H.263 at 48 kbps.
In the third scenario the receiving endpoint will only see the SDP in Table 7.

Table 7. Offer as interpreted when no support of SDPCapNeg
	SDP offeras interpreted by a legacy receiver that does not support SDPCapNeg

	i= A video example with different transports and different bitrates

m=video 49154 RTP/AVP 98

a=rtpmap:98 H263-2000/90000

a=fmtp:98 profile=0;level=10

b=AS:48

b=RS:0

b=RR:2500




A receiving endpoint that does not understand or support SDPCapNeg will miss the possibility to negotiate different transports, and also attributes as specified using “a=acap” (not visualized in this example). This will result in a fall-back to using H.263 at 48 kbps.
It is clearly visible that the SDPCapNeg and its extension SDPMedCapNeg is fully backwards compatible, both for clients that understand SDPCapNeg but not the media extension and for clients that does not support SDPCapNeg. This backwards compatibility however comes with a reduced set of options for an endpoint which does not understand SDPCapNeg and its extensions.
2.2 Audio with different bandwidths and maxptimes
2.2.1 Problem description

The SDP attribute “a=ptime” gives the length of time in milliseconds represented by the media in a packet. "a=maxptime" represents the maximum amount of media, which can be encapsulated in each packet, expressed as time in milliseconds. Both “ptime” and “maxptime” are media attribute.  As in the release 7 they can't be specified per codec since they are boundled to the “m=” line. This means in order to configure two codecs with different “maxptime” one has to refer to multiple “m=” line, the issue is similar to what described in Section 2.1.2.
2.2.2 Solution with SDPMedCapNeg
Different codecs with different maxptimes is problematic to configure in release 7. This is relatively easy to solve using SDPMedCapNeg. This example specifies offer/answer of two two different codecs with different “maxptime”. The two potential configurations also specify two different bandwidth requirements.
Table 8 SDP offer different codec with different maxptime
	SDP offer with potential configurations

	m=audio 54320 RTP/AVP 96

a=rtpmap:96 AMR/8000/1

b=AS:29
a=maxptime:240

a=ptime:20
a=mcap:1 audio AMR/8000/1

a=mcap:2 audio PCMA/8000/1

a=bcap:1 AS:29
a=bcap:2 AS:80
a=acap:1 maxptime:40

a=pcfg:1 +med-v0 m=1 b=1 pt=1:98

a=pcfg:2 +med-v0 a=1 m=2 b=2 pt=2:98




To be able to do something like this for the different codecs without SDPMedCapNeg it is necessary to specify two “m=” lines which lead to misunderstanding, the spec has to allow this and clarify this.
If the answerer selects to use AMR  then the SDP answer will look like.
Table 9. SDP answer select AMR
	SDP answer, potential configuration 1 selected

	m=audio 54322 RTP/AVPF 98
a=rtpmap:98 AMR/8000/1

b=AS:29

a=maxptime:240

a=acfg:1 +med-v0 m=1 b=1 pt=1:98




If the answerer prefers PCMA the SDP answer will look like.
Table 10. SDP answer select PCMA
	SDP answer, potential configuration 2 selected

	m=audio 54322 RTP/AVPF 98

a=rtpmap:98 PCMA/8000/1

b=AS:80

a=maxptime:40
a=acfg:2 +med-v0 m=2 a=1 b=2 pt=2:98




3 Conclusions
This document describes a few real-life use cases where SDPMedCapNeg gives a solution to problems that are encountered using the present offer/answer mechanisms. 
Among the important benefits with SDPMedCapNeg, the most important is that multiple codec options with different bandwidth requirements and/or different maxptimes is easily formulated. A solution without SDPMedCapNeg would require that multiple “m=” lines are specified in the SDP, something that will become ambiguous as it is unclear if the SDP then describes one or many streams. 
4 Status of the work in IETF
The status of the SDPMedCapNeg draft is that the most important parts are stable, the next update which is due Nov 3 is likely to include a few changes mainly on editorial level. After this both drafts will go for working group last call.
5 Glossary
SDPCapNeg

SDP Capability Negotiation 

SDPMedCapNeg

SDP Media Capability Negotiation 
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