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1 Introduction
The SDP offer and answer should include information about bandwidth requirements for both each media stream and also for the total session. These information elements are used to set the QoS parameters and for radio bearer negotiation. This contribution describes how to include these information elements in the SDP and how to calculate the bandwidths.

Since there are so many combinations of media types, media codecs, codec rates and packetization schemes it is impossible to include all the various SDPs that may occur.
2 Bandwidth calculation
The calculation of the AS and TIAS bandwidth values is performed in the following way:

1 Calculate the maximum transport independent bandwidth (b=TIAS:<value>) for each media stream. This value shall only include the RTP payload size but not include the IP, UDP and RTP headers.
2 Calculate the maximum packet rate (a=maxprate:<value>) for each media stream.

3 Calculate the application specific maximum bandwidth (b=AS:<value>) for each media stream. This is done by adding the IP, UDP and RTP overhead, multiplied by maxprate, to the TIAS value.
4 Calculate the maximum transport independent bandwidth for the session by aggregating the TIAS values for all streams.

5 Calculate the maximum packet rate for the session by adding the maxprate for all streams.

6 Calculate the application specific maximum bandwidth for the session by adding the AS vales for all streams.

Note that the TIAS bandwidth is expressed in bits per second [bps] while the AS bandwidth is expressed in kilobits per second [kbps].
2.1 Speech
The table below outlines a few examples of the bandwidths that may be used when calculating the media stream bandwidth for voice. Note that the octet-aligned payload format is used since it is most of the time slightly larger than the bandwidth-efficient payload format and since the terminal is required to offer both.
	Packetization
	Payload size
[bytes]
	Packet rate
[packets/s]
	Media stream bandwidth
[bytes/s]
	Media stream bandwidth for TIAS
[bps]

	AMR122, no redundancy
PH + TOC + AMR122
	1+1+31=33
	50
	1650
	13200

	AMR59, 2 frames/packet
PH+2*TOC+2*AMR59
	1+2*1+2*15=33
	25
	825
	6600

	AMR59 + 100% redundancy
PH + 2*TOC + 2*AMR59
	1+2*1+2*15=33
	50
	1650
	13200

	AMR59 + 100% redundancy + offset
PH + 3*TOC + 2*AMR59
	1+3*1+1+2*15=34
	50
	1700
	13600

	AMR475 + 200% redundancy
PH + 3*TOC + 3*AMR475
	1+3*1+3*12=40
	50
	2000
	16000

	AMRWB12.65, no redundancy
PH + TOC + AMRWB1265
	1+1+32=34
	50
	1700
	13600

	AMRWB885 + 100% redundancy
PH + 2*TOC + 2*AMRWB885
	1+2*1+2*23=49
	50
	2450
	19600

	AMRWB660 + 100% redundancy
PH + 2*TOC + 2*AMRWB660
	1+2*1+2*23=37
	50
	1850
	14800

	AMRWB660 + 100% redundancy
PH + 3*TOC + 2*AMRWB660
	1+3*1+2*23=38
	50
	1900
	15200


Table 1.
Example bandwidth calculations
(PH = Payload header {CMR + 4 reserved bits}, TOC {F, FT, Q + 2 padding bits})
When defining the bandwidth, the client should calculate the maximum of the bandwidths for the configurations that it offers and variants that it intends to use.

Example 1: Table 2 describes the bandwidths when a terminal offers narrowband speech with the possibility to adapt codec mode rate, frame aggregation, 100% redundancy and 1 frame offset (maximum). In this case, the size of the IPv4, UDP and RTP headers is 40 bytes together.
	Packetization
	Stream bandwidth for  TIAS selection
[bps]

	AMR122, no redundancy
PH + TOC + AMR122
	13200

	AMR59, 2 frames/packet, no redundancy
PH+2*TOC+2*AMR59
	6600

	AMR59 + 100% redundancy
PH + 2*TOC + 2*AMR59
	13200

	AMR59 + 100% redundancy + offset
PH + 3*TOC + 2*AMR59
	13600

	Stream maximum
	13600


Table 2.
Example calculation of stream maximum bandwidth for narrowband voice
The TIAS value then becomes 13600.
The maximum packet rate for this configuration is 50 packets per second, which defines the maxprate value.

The AS value is then calculated to: 13600 + 50*8*(20+8+12) = 29600 bps. This value is then rounded to the nearest higher integer value, i.e. 30 kbps.

Example 2: Table 3 describes the bandwidth calculation when a terminal offers wideband and narrowband speech with the possibility to adapt codec mode rate, frame aggregation, 100% redundancy and 1 frame offset (maximum). In this case, the size of the IPv4, UDP and RTP headers is 40 bytes together.
	Packetization
	Stream bandwidth for  TIAS
[bps]

	AMR122, no redundancy
PH + TOC + AMR122
	13200

	AMR59, 2 frames/packet, no redundancy
PH+2*TOC+2*AMR59
	6600

	AMR59 + 100% redundancy
PH + 2*TOC + 2*AMR59
	13200

	AMR59 + 100% redundancy + offset
PH + 3*TOC + 2*AMR59
	13600

	AMRWB12.65, no redundancy
PH + TOC + AMRWB1265
	13600

	AMRWB660 + 100% redundancy
PH + 2*TOC + 2*AMRWB660
	14800

	AMRWB660 + 100% redundancy + offset
PH + 3*TOC + 2*AMRWB660
	15200

	Stream maximum
	15200


Table 3.
Example calculation of stream maximum bandwidth for wideband and narrowband voice
The TIAS value then becomes 15200.

The maximum packet rate for this configuration is 50 packets per second, which defines the maxprate value.

The AS value is then calculated to: 15200 + 50*8*(20+8+12) = 31200 bps. This value is then rounded to the nearest higher integer value, i.e. 32 kbps.
2.2 Video
The video bandwidth can be chosen fairly freely as long as the media stream bandwidth does not exceed the chosen codec profile and level.

The video packet rate will vary with the chosen number of slices per picture and number of slices (or GOBs) per packet. The maximum number of pictures per second is in general given by the chosen codec profile and level.
2.3 Session bandwidths
The session AS and TIAS bandwidths and maxprate value is typically calculated by adding the AS, TIAS and maxprate values for each media. There may however be cases where the session bandwidths and the maxprate value is less than the sum of the corresponding media specific values. This may, for example, occur when the sender does not plan to send all media with maximum rate simultaneously.
3 Proposal
It is proposed to add an SDP example in Annex A showing how the bandwidth modifiers are included in the SDP.

Adopt the proposed changes be included in the MTSI-MHI TS.
4 References
[1] RFC 4566,  “SDP: Session Description Protocol”
[2] RFC 3890, “A Transport Independent Bandwidth Modifier for the Session Description Protocol (SDP)”

--- Start change 1 ---
A.4
SDP examples with bandwidths
This clause gives an example where the bandwidth modifiers have been included in the SDP offer.

Table A.x: SDP example no xx
	SDP offer

	v=0

o=Example_SERVER 3413526809 0 IN IP4 server.example.com

s=Example of AS, TIAS and maxprate in MTSI
c=IN IP4 aaa.bbb.ccc.ddd
b=AS:78
b=TIAS:55900
a=maxprate:68.0
m=audio 49152 RTP/AVPF 97 98

b=AS:30
b=TIAS:13600
a=maxprate:50.0

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=160

a=rtpmap:98 AMR/8000/1
a=fmtp:98 mode-change-capability=2; max-red=160; octet-align=1

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVPF 99

b=AS:48

b=TIAS:42300

a=maxprate:18.0

a=rtpmap:99 MP4V-ES/90000

a=fmtp:99 profile-level-id=8; \

   config=000001B008000001B509000001010000012000884006682C2090A21F 


--- End change 1 ---




