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*** Start change 1 ***
Annex O (informative):
Computation of b=AS for EVS
O.1
General

This annex contains examples of computing b=AS for EVS Primary mode when ptime=20, and ptime=40. In these examples, it is assumed that no extra bandwidth is allocated for redundancy. b=AS for EVS AMR-WB IO mode should be computed as specified in Annex K.
O.2
Procedure for computing the bandwidth

The bandwidth is calculated using the following procedure when no extra bandwidth is allocated for redundancy:

1) Calculate the size of the RTP payload, see below.

2) 
Calculate the size of the IP packets by taking the RTP payload size (in bytes) and adding the IP/UDP/RTP overhead: 20 bytes for IPv4; 40 bytes for IPv6; 8 bytes for UDP; 12 bytes for RTP.

3) Convert the IP packet size to bits.

4) Calculate the required bit-rate (bps) given the packet size and the packet rate: 50 packets per second for 1 frame per packet; 25 packets per second for 2 frames per packet.

5) The b=AS bandwidth is then calculated by converting the required bit-rate to kbps and rounding to the nearest higher integer value.

If the SDP includes multiple codecs and/or configurations, the bandwidth is calculated for each configuration and the b=AS bandwidth is set to the highest of the bandwidths.

O.3
Computation of RTP payload size

When the b=AS bandwidth is computed, it is assumed that the codec is using the highest allowed bit-rate for each frame.

The RTP payload size for the header-less payload format and 1 frame/packet is calculated from the following components:

-
0 bits for the payload header (=CMR)

-
0 bits for the Table of Contents (ToC)

-
N bits for the speech frame (size depends on bit-rate)

-
No padding in the end of the RTP payload is needed since each item is already an integer number of octets

O.4
Detailed computation

The tables below give a detailed description of the bandwidth computation. The b=AS bandwidth is not defined for SID.
Table O.1: Computation of b=AS for EVS (IPv4, ptime=20, header-less)

	Mode
	7.2
	8
	9.6
	13.2
	16.4
	24.4
	32
	48
	64
	96
	128
	SID

	Bits per speech frame
	144
	160
	192
	264
	328
	488
	640
	960
	1280
	1920
	2560
	48

	Speech frame size (bytes)
	18
	20
	24
	33
	41
	61
	80
	120
	160
	240
	320
	6

	RTP payload (bits)
	144
	160
	192
	264
	328
	488
	640
	960
	1280
	1920
	2560
	48

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	464
	480
	512
	584
	648
	808
	960
	1280
	1600
	2240
	2880
	368

	Total bit-rate (kbps)
	23.2
	24
	25.6
	29.2
	32.4
	40.4
	48
	64
	80
	112
	144
	18.4

	AS
	24
	24
	26
	30
	33
	41
	48
	64
	80
	112
	144
	N/A


Table O.2: Computation of b=AS for EVS (IPv6, ptime=20, header-less)

	Mode
	7.2
	8
	9.6
	13.2
	16.4
	24.4
	32
	48
	64
	96
	128
	SID

	Bits per speech frame
	144
	160
	192
	264
	328
	488
	640
	960
	1280
	1920
	2560
	48

	Speech frame size (bytes)
	18
	20
	24
	33
	41
	61
	80
	120
	160
	240
	320
	6

	RTP payload (bits)
	144
	160
	192
	264
	328
	488
	640
	960
	1280
	1920
	2560
	48

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320
	320
	320
	320
	160

	Total bits per 20 ms
	624
	640
	672
	744
	808
	968
	1120
	1440
	1760
	2400
	3040
	368

	Total bit-rate (kbps)
	31.2
	32
	33.6
	37.2
	40.4
	48.4
	56
	72
	88
	120
	152
	18.4

	AS
	32
	32
	34
	38
	41
	49
	56
	72
	88
	120
	152
	N/A


*** End change 1 ***
