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1 Introduction
During the discussion of contribution [1] in the September 24 MTSI SWG teleconference on MMCMH, there was a request for examples to show how the CCCEx information would be used by a conference initiator to establish a conference in with in-terminal mixing.
2 Examples

Contribution [1] provides a number of formats which terminals can provide their concurrent codec capabilities (CCC).  This example attempts to demonstrate how the information is used by the call initiator.
Assume the conference initiator and all the other terminals available for a teleconference have the same set of CCC, but half of them use audio-trimming to limit the decoding of audio streams to three concurrent streams.  
Below is the list of their capabilities using the processor allocation description format.
	Media Type
	Codec Name
	Resource allocation factor for encoder
	Resource allocation factor for decoder
	Processor number

	Audio
	AMR-NB
	0.1
	0.02
	1

	Audio
	AMR-WB
	0.2
	0.04
	1

	Audio
	EVS (WB)
	0.24
	0.09
	2

	Audio
	EVS (SWB)
	0.28
	0.12
	2

	Video
	AVC/H.264
	0.6
	0.15
	1

	Video
	HEVC/H.265
	0.8
	0.2
	2


Processor Allocation Without Rx Audio Trimming
	Media Type
	Codec Name
	Resource allocation factor for encoder
	Resource allocation factor for decoder
	Processor #

	Audio
	AMR-NB
	0.1
	0
	1

	Audio
	AMR-WB
	0.2
	0
	1

	Audio
	EVS (WB)
	0.24
	0
	2

	Audio
	EVS (SWB)
	0.28
	0
	2

	Video
	AVC/H.264
	0.6
	0.15
	1

	Video
	HEVC/H.265
	0.8
	0.2
	2


Processor Allocation With Rx Audio Trimming

Each of the types of terminals uses the different formats for communicating their CCC to the conference initiator.  This illustrates how the more coarse forms of CCCEx provide less information and make the terminal capabilities appear more limited. The table below lists the eight types of terminals using the different options of CCCEx formats and whether they perform Rx audio trimming.  

For terminal types G through H, the listed encoder and decoder capabilities are limited by reserving fixed portions of the processor resource for encoding and decoding functions.
	Terminal Type
	CCCEx Format
	Rx Audio trimming
	Encoders
	Decoders

	A
	Processor Allocation
	N
	Communicates information in processor allocation  table
	Communicates information in processor allocation  table

	B
	Processor Allocation
	Y
	Communicates information in processor allocation  table
	Communicates information in processor allocation  table

	C
	Profiles
	N
	Communicates information in the profiles table (see below)
	Communicates information in the profiles table

	D
	Profiles
	Y
	Communicates information in the profiles table
	Communicates information in the profiles table

	E
	Absolute limits per codec type
	N
	AMR-NB: 10

AMR-WB: 5

EVS-WB: 4

EVS-SWB: 3

AVC/H.264: 1

HEVC/H.265: 1
	AMR-NB: 50

AMR-WB: 25

EVS-WB: 11

EVS-SWB: 8

AVC/H.264: 6

HEVC/H.265: 5

	F
	Absolute limits per codec type
	Y
	AMR-NB: 10

AMR-WB: 5

EVS-WB: 4

EVS-SWB: 3

AVC/H.264: 1

HEVC/H.265: 1
	AMR-NB: Inf

AMR-WB: Inf

EVS-WB: Inf

EVS-SWB: Inf

AVC/H.264: 6
HEVC/H.265: 5

	G
	Absolute limits per media type
	N
	Audio: 1
not >1 because 6 EVS-SWB decoders does not allow concurrent operation of EVS-WB and EVS-SWB encoders 
Video: 1 (H.264 only)
H.265 is not advertised because EVS codec is advertised
	Audio: 6 

not 8 because of EVS-SWB encoder
Video: 1 (H.264 only)
not 6 because of H.264 encoder and AMR-WB codec

	H
	Absolute limits per media type
	Y
	Audio: 3 

AMR-WB is not advertised as with H.264 codec exceeds processor 1
Video: 1

H.265 is not advertised because EVS codec is advertised
	Audio: Inf (up to 3 EVS-SWB decoders)
Video: 1 

not 6 because of H.264 encoder and AMR-NB codec


List of Terminal Types based on CCCEx format used and Rx audio trimming capabilities
	Profile
	Encoders
	Decoders

	
	Video
	Audio
	Video
	Audio

	
	H.265
	H.264
	EVS

WB
	EVS

SWB
	AMR-WB
	AMR-NB
	H.265
	H.264
	EVS

WB
	EVS

SWB
	AMR-WB
	AMR-NB

	Load Factor
	0.8
	0.6
	0.24
	0.28
	0.2
	0.08
	0.2
	0.15
	0.09
	0.12
	0.04
	0.02

	A
	1
	
	
	
	1
	1
	1
	4
	
	
	1
	4

	B
	1
	
	
	
	1
	1
	1
	4
	
	
	2
	2

	C
	1
	
	
	
	1
	1
	1
	4
	
	
	3
	

	D
	1
	
	
	
	1
	1
	1
	1
	
	
	10
	8

	E
	
	1
	1
	1
	
	1
	1
	1
	3
	
	2
	4

	F
	
	
	1
	1
	1
	1
	
	
	4
	1
	12
	12

	G
	
	1
	1
	1
	
	1
	
	2
	4
	1
	
	1

	H
	
	1
	1
	1
	
	1
	1
	2
	1
	1
	
	1

	I
	
	1
	1
	1
	
	1
	1
	1
	3
	
	2
	4

	…
	
	
	
	
	
	
	
	
	
	
	
	


Profiles of Supported Concurrent Codec Combinations

	Profile
	Encoders
	Decoders

	
	Video
	Audio
	Video
	Audio

	
	H.265
	H.264
	EVS

WB
	EVS

SWB
	AMR-WB
	AMR-NB
	H.265
	H.264
	EVS

WB
	EVS

SWB
	AMR-WB
	AMR-NB

	Load Factor
	0.8
	0.6
	0.24
	0.28
	0.2
	0.08
	0.2
	0.15
	0.09
	0.12
	0.04
	0.02

	A
	1
	
	
	
	1
	1
	1
	4
	
	
	1
	Inf

	B
	1
	
	
	
	1
	1
	1
	4
	
	
	2
	2

	C
	1
	
	
	
	1
	1
	1
	4
	
	
	Inf
	

	D
	1
	
	
	
	1
	1
	1
	1
	
	
	Inf
	Inf

	E
	
	1
	1
	1
	
	1
	1
	1
	Inf
	
	2
	Inf

	F
	
	
	1
	1
	1
	1
	
	
	Inf
	1
	Inf
	Inf

	G
	
	1
	1
	1
	
	1
	
	2
	Inf
	1
	
	1

	H
	
	1
	1
	1
	
	1
	1
	2
	1
	1
	
	1

	I
	
	1
	1
	1
	
	1
	1
	1
	Inf
	
	2
	Inf

	…
	
	
	
	
	
	
	
	
	
	
	
	


Profiles of Supported Concurrent Codec Combinations for a terminal that can trim down to three streams of received audio media.
In all of the following scenarios, the conference initiator received the CCC of each of the above eight terminals before trying to establish the conference.  Using all of this information the conference initiator produces an SDP offer that includes particular codecs and sends the SDP invitation to the other terminals which it believes has the ability to be added to the conference.
2.1 Examples for Multi-unicast (MRF-less) topologies

The following examples show how the conference initiator used the CCCEx information to establish conferences in a multi-unicast (MRF-less) topology.

2.1.1 Audio Scenario 1: Conference initiator attempts audio conference with Type H terminals
Since all of the terminals have the ability the trim Rx audio, all of the terminals can be involved in the conference.  The number of codecs offered is limited to three as this is the maximum number of concurrent audio encoders that each terminal can operate.  This limit is placed in case the terminals choose to use different audio codecs between each other as is possible with the multi-unicast topology.  AMR-WB cannot be included in the SDP offer because the media codecs listed did not advertise AMR-WB as this would exceed the capabilities of processor 1 if the H.264 codec was operated concurrently.  Although this is an audio-only conference, and therefore the H.264 codec is not going to be used, the conference initiator has no reliable means of determining whether not using H.264 in the other terminals will enable them to use of AMR-WB.
	# of conference participants that can be invited (N-1)
	Types of Audio Codecs Offered
	Types of Video Codecs Offered

	No limit
	EVS-SWB, EVS-WB, AMR-NB
	N/A


2.1.2 Audio Scenario 2: Conference initiator attempts audio conference with Type G terminals
Since all of the terminals have the ability to decode up to six audio streams, seven participants can be on the call.  Only one audio codec can be offered since the terminals have advertised that they can only operate one audio codec at a time.  Assuming the conference initiator receives the list of codecs supported by each of the participants, the SDP offer could include EVS-SWB as the only offered codec.
	# of conference participants that can be invited (N-1)
	Types of Audio Codecs Offered
	Types of Video Codecs Offered

	6
	1 (AMR-SWB possible)
	N/A


2.1.3 Audio Scenario 3: Conference initiator attempts audio conference with Type F terminals
Since all of the terminals have the ability the trim Rx audio, all of the terminals can be involved in the conference. To determine the number of audio codecs to offer, the call initiator can try to estimate how many of the different types of audio encoders can be operated concurrently.  Since this information is not provided explicitly for Type F terminals, the conference initiator could try to use the reciprocal of the number of encoder instances to estimate the processor loading.  Based on this it determines that the following processor allocation factors: AMR-NB 0.1, AMR-WB 0.2, EVS-WB 0.25, EVS-SWB 0.33.  Since the sum of all of these is 0.88, the conference initiator might assume that all four codecs can be offered and operated concurrently.  However, the initiator does not know processor allocation of the audio decoding, e.g., 3 streams of EVS-SWB decoding could require an allocation factor of 0.36 which would exceed 1.0 if added to 0.88.

As it is really not clear exactly how many types of audio codecs can be offered and concurrently operated, the conference initiator should choose the conservative option and only offer AMR-NB as this has the best chance of not overloading the terminals.
	# of conference participants that can be invited (N-1)
	Types of Audio Codecs Offered
	Types of Video Codecs Offered

	No limit
	Unclear, try AMR-NB
	N/A


2.1.4 Audio Scenario 4: Conference initiator attempts audio conference with Type A terminals

When provided all of the processor allocation information for each of the other terminals, the conference initiator has more flexibility to decide on how many codecs to offer based on how many participants are going to be invited.  The more participants then the simpler the codecs that are offered because terminals will have to deal with more concurrent decoding.

Below are a few example cases.

	# of conference participants that can be invited (N-1)
	Types of Audio Codecs Offered
	Types of Video Codecs Offered

	12
	AMR-WB, AMR-NB
	N/A

	8
	EVS-WB, AMR-WB, AMR-NB
	N/A

	1
	EVS-SWB, EVS-WB, AMR-WB, AMR-NB
	N/A


As can be seen here, the availability of the processor allocation information provides the most flexibility for the conference initiator to set-up the conference as needed.
3 Proposal
SA4 include the above examples in an annex of the Permanent Document or Technical Report.
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