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*** First change ***

6.2.3.5
RTP Retransmission

An MTSI client should support RTP Retransmission as specified in clause 7.4.6. 

An MTSI client supporting RTP Retransmission shall offer retransmission for all media streams containing video. The binding used for retransmission stream to the payload type number is indicated by an rtpmap attribute. The MIME subtype name used in the binding is "rtx". The "apt" (associated payload type) parameter shall be used to map the retransmission payload type to the associated original payload type. The "rtx-time" payload-format-specific parameter indicates the maximum time a sender will keep an original RTP packet in its buffers available for retransmission [140]. An MTSI client offering RTP retransmission shall specify "rtx-time" parameter.

An SDP offer/answer example showing the usage of the "apt" and "rtx-time” is included in Annex A.4.2c.
Bandwidth allocation for video with RTP Retransmission is discussed in clause 6.2.5.3.
6.2.3.6
Forward Error Correction (FEC)

An MTSI client should support Forward Error Correction (FEC) as specified in clause 7.4.7. 

An MTSI client supporting FEC shall offer FEC for all media streams containing video. The MIME subtype name used for FEC stream is "interleaved-parityfec". The "ssrc-group" attribute is used to designate FEC grouping association according to "ssrc" identifiers along with the "FEC-FR" grouping semantics for FEC Framework.  The "repair-window" parameter indicates the time span of the source and repair packets [141] [143]. An example for FEC grouping relative to a media line is:

a=ssrc:1234

a=ssrc:2345

a=ssrc-group:FEC-FR 1234 2345

An SDP offer/answer example showing the usage of the "interleaved-parityfec","repair-window" and "ssrc-group" is included in Annex A.4.2d. 
Bandwidth allocation for video with FEC is discussed in clause 6.2.5.3.
*** Next change ***

6.2.5.1
General
The SDP shall include bandwidth information for each media stream and also for the session in total. The bandwidth information for each media stream and for the session is defined by the Application Specific (AS) bandwidth modifier as defined in RFC 4566 [8].

An MTSI client in terminal should include the ‘a=bw-info’ attribute in the SDP offer. When accepting a media type where the ‘a=bw-info’ attribute is included the MTSI client in terminal shall include the ‘a=bw-info’ attribute in the SDP answer if it supports the attribute. The ‘a=bw-info’ attribute and the below used bandwidth properties are defined in clause 19.
When the ‘a=bw-info’ attribute is supported, the following bandwidth properties shall be included for each RTP payload type in the SDP:
-
Maximum Supported Bandwidth for sending direction.

-
Maximum Desired Bandwidth for sending direction.

-
Minimum Desired Bandwidth for sending direction.

-
Minimum Supported Bandwidth for sending direction.

-
Maximum Supported Bandwidth for receiving direction with the following exception:

-
The b=AS bandwidth modifier indicates the bandwidth needed for the RTP payload type that requires the highest bandwidth. The Maximum Supported Bandwidth for this RTP payload type is therefore indicated with the b=AS bandwidth modifier and does not need to be indicated with the ‘a=bw-info’ attribute for this RTP payload type. It is still allowed to include the ‘a=bw-info’ attribute for this RTP payload type but the value shall then be aligned with the b=AS value when sending the SDP. When receiving the SDP,the b=AS bandwidth modifier and the Maximum Supported Bandwidth for the receiving direction may not be aligned. In this case, the maximum sending rate is determined as defined below.
-
Maximum Desired Bandwidth for receiving direction.

-
Minimum Desired Bandwidth for receiving direction.

-
Minimum Supported Bandwidth for receiving direction.

Recommended bandwidths for several codec configurations are provided in the media-specific sections.

For a media stream that has been removed by either the offerer or answerer, the inclusion of bandwidth information is optional. This is in accordance with clause 8.2 of RFC 3264 [58]. 

SDP examples incorporating bandwidth modifiers are shown in annex A. SDP examples using the ‘a=bw-info’ attribute are shown in annex A.6.3.
When an MTSI client in terminal receives an SDP offer or answer it shall determine the maximum sending rate for the selected codec by selecting the smallest of the following:

-
the bandwidth value, if the b=AS parameter was included in the received SDP offer or answer

-
the Maximum Supported Bandwidth for the receiving direction, if included in the received SDP

-
the preconfigured data rate for the selected codec, if the MTSI client has been preconfigured by the operator to use a particular data rate for the selected codec

-
the maximum data rate for the selected codec as determined by examining the codec information (e.g., codec, mode, profile, level) and any other media information (e.g., ptime and maxptime) included in the received SDP offer or answer.  This maximum data rate is determined assuming no extra bandwidth is allowed for redundancy.

The maximum sending rate may be further updated by the MTSI client in terminal based on receiving an indication of the granted QoS (see clause 6.2.7). 

The MTSI client in terminal shall not transmit at a rate above the maximum sending rate.  For speech, the MTSI client should transmit using the codec mode with the highest data rate allowed by the maximum sending rate, except if limited to a lower codec mode by the initial codec mode procedures (see clause 7.5.2.1.6) or by the adaptation procedures (see clause 10.2).

*** Next change ***

6.2.5.2
Speech
If an MTSI client includes an AMR or AMR-WB mode-set, or EVS Primary mode br or br-recv parameter in the SDP offer or answer, the MTSI client shall set the b=AS parameter to a value matching the maximum codec mode in the mode-set or the highest bit-rate in the br or br-recv, the packetization time (ptime), and the intended redundancy level. For example, b=AS for AMR-WB at IPv6 should be set to 38 if mode-set includes {6.60, 8.85, 12.65}, the packetization time is 20, and if no extra bandwidth is allocated for redundancy. Likewise, b=AS for EVS Primary mode at IPv4 should be set to 42 if br=7.2-24.4, the packetization is header-full payload format, ptime=20, and no extra bandwidth is allocated for redundancy.

If an MTSI client does not include an AMR or AMR-WB mode-set, or EVS Primary mode br or br-recv parameter in the SDP offer or answer, the MTSI client shall set the b=AS parameter in the SDP to a value matching the highest AMR/AMR-WB mode, i.e., AMR 12.2 and AMR-WB 23.85, or the highest bit-rate of EVS Primary mode depending on negotiated bandwidth(s), i.e., EVS 24.4 for NB and EVS 128 for WB, SWB and FB, respectively.
NOTE 1:
When no mode-set is defined, then this should be understood as that the offerer or answerer is capable of sending and receiving all codec modes of AMR or AMR-WB. An MTSI client in terminal will not include the mode-set parameter in SDP offer in the initial offer-answer negotiation. See Clause 6.2.2.2, Tables 6.1 and 6.2. It is however expected that the mode-set is defined when an SDP offer is received from an MTSI MGW inter-working with CS GERAN/UTRAN, see Clause 6.2.2.3, Table 6.5.
The bandwidth to use for b=AS for AMR and AMR-WB, and EVS Primary mode should be computed as shown in Annexes K and Q respectively. Tables 6.7 and 6.8 shows the bandwidth for the respective AMR and AMR-WB codec when the packetization time is 20 and no extra bandwidth is allocated for redundancy. The b=AS value should be computed without taking statistical variations, e.g., the effects of DTX, into account. Such variations can be considered in the scheduling and call admission control. Detailed procedures to compute b=AS of AMR and AMR-WB, and EVS Primary mode can be found in Annexes K and Q.
NOTE 2:
For any payload format, b=AS of EVS Primary mode at 5.9 kbps source controlled variable bit-rate (SC-VBR) coding should be computed as the b=AS of its highest component bit-rate, 8 kbps.
NOTE 3:
b=AS of EVS AMR-WB IO mode can be computed as in the octet-aligned payload format of AMR-WB as shown in Annex K.
Table 6.7: b=AS for each codec mode of AMR when ptime is 20
	Payload format
	Codec mode

	
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bandwidth-efficient
	IPv4
	22
	22
	23
	24
	24
	25
	27
	29

	
	IPv6
	30
	30
	31
	32
	32
	33
	35
	37

	Octet-aligned
	IPv4
	22
	22
	23
	24
	25
	25
	28
	30

	
	IPv6
	30
	30
	31
	32
	33
	33
	36
	38


Table 6.8: b=AS for each codec mode of AMR-WB when ptime is 20
	Payload format
	Codec Mode

	
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bandwidth-efficient
	IPv4
	24
	26
	30
	31
	33
	35
	37
	40
	41

	
	IPv6
	32
	34
	38
	39
	41
	43
	45
	48
	49

	Octet-aligned
	IPv4
	24
	26
	30
	32
	33
	36
	37
	40
	41

	
	IPv6
	32
	34
	38
	40
	41
	44
	45
	48
	49


Table 6.9: b=AS for each bit-rate of EVS Primary mode when ptime is 20
	Payload format
	Bit-rate

	
	7.2
	8
	9.6
	13.2
	16.4
	24.4
	32
	48
	64
	96
	128

	Header-full
	IPv4
	24
	25
	27
	30
	34
	42
	49
	65
	81
	113
	145

	
	IPv6
	32
	33
	35
	38
	42
	50
	57
	73
	89
	121
	153


Tables 6.10-1 to 6.10-3 describe the setting of the bandwidth properties that should be used for the ‘a=bw-info’ attribute for a few possible combinations of codec, codec rate, packetization schemes and redundancy levels. The Minimum Supported Bandwidth does not prevent encoding the speech with an even lower bitrate, for example when EVS is used in the 5.9 kbps VBR mode or during DTX periods when SID frames are encoded with a very low bit rate and are generated with a reduced frame rate. Bit rates lower than the Minimum Supported Bandwidth may also be used when sending DTMF. Additional combinations and corresponding bandwidth properties are found in Annex K for AMR, AMR-WB and EVS AMR-WB IO mode and in Annex Q for EVS primary mode.
Table 6.10-1: Recommended bandwidth properties for AMR to be used with the ‘a=bw-info’ attribute when codec modes up to 12.2 are negotiated

	Parameter
	Assumed setting

	Negotiated codec modes
	4.75, 5.9, 7.4, 12.2

	Codec mode used without redundancy
	12.2

	Codec mode used with redundancy
	5.9

	Payload format
	AMR/AMR-WB bandwidth-efficient

	Minimum frame aggregation
	1 frame per packet

	Maximum frame aggregation
	4 frames per packet

	Maximum redundancy level
	100%

	Redundancy offset
	0

	IP version
	6

	
	

	Bandwidth property
	Value

	Maximum Supported Bandwidth
	37 (see NOTE 1)

	Maximum Desired Bandwidth
	37

	Minimum Desired Bandwidth
	31

	Minimum Supported Bandwidth
	13 (see NOTE 2)

	NOTE 1: If redundancy is needed for higher codec modes, if additional redundancy is needed, or if redundancy offset is needed then the Maximum Supported Bandwidth needs to be set to a higher value.
NOTE 2: The Minimum Supported Bandwidth is calculated based on the lowest codec rate when maximum frame aggregation is used.


Table 6.10-2: Recommended bandwidth properties for AMR-WB to be used with the ‘a=bw-info’ attribute when codec modes up to 12.65 are negotiated

	Parameter
	Assumed setting

	Negotiated codec modes
	6.6, 8.85, 12.65

	Codec mode used without redundancy
	12.65

	Codec mode used with redundancy
	6.6

	Payload format
	AMR/AMR-WB bandwidth-efficient

	Minimum frame aggregation
	1 frame per packet

	Maximum frame aggregation
	4 frames per packet

	Maximum redundancy level
	100%

	Redundancy offset
	0

	IP version
	6

	
	

	Bandwidth property
	Value

	Maximum Supported Bandwidth
	38 (see NOTE 1)

	Maximum Desired Bandwidth
	38

	Minimum Desired Bandwidth
	32

	Minimum Supported Bandwidth
	13 (see NOTE 2)

	NOTE 1: If redundancy is needed for higher codec modes, if additional redundancy is needed, or if redundancy offset is needed then the Maximum Supported Bandwidth needs to be set to a higher value.
NOTE 2: The Minimum Supported Bandwidth is calculated based on the lowest codec rate when maximum frame aggregation is used.


Table 6.10-3: Recommended bandwidth properties for EVS to be used with the ‘a=bw-info’ attribute when codec modes up to 13.2 are negotiated

	Parameter
	Assumed setting

	Negotiated codec modes
	5.9 – 13.2

	Codec mode used without redundancy
	13.2

	Codec mode used with redundancy
	7.2

	Payload format
	EVS

	Minimum frame aggregation
	1 frame per packet

	Maximum frame aggregation
	4 frames per packet

	Maximum redundancy level
	100%

	Redundancy offset
	0

	IP version
	6

	
	

	Bandwidth property
	Value

	Maximum Supported Bandwidth
	40 (see NOTE 1 and NOTE 2)

	Maximum Desired Bandwidth
	38

	Minimum Desired Bandwidth
	32 (see NOTE 2)

	Minimum Supported Bandwidth
	14 (see NOTE 2)

	NOTE 1: If redundancy is needed for higher codec modes, if additional redundancy is needed, or if redundancy offset is needed then the Maximum Supported Bandwidth needs to be set to a higher value.

NOTE 2: The bandwidth is calculated assuming EVS 7.2 kbps when maximum frame aggregation is used.


SDP examples using the ‘a=bw-info’ attribute for speech are shown in annex A.6.3.
*** Next change ***

6.2.5.3
Video
The b=AS parameter is set to match the maximum bit rate desired for the media in the receiving direction.
Video codecs are usually capable of adapting the bit rate over a large bit rate range. This allows for dynamic addition of redundancy (see clauses 6.2.3.5 and 6.2.3.6) without explicitly allocating any additional bandwidth for the redundancy information. Therefore, when the ‘a=bw-info’ attribute is used, the Maximum Supported Bandwidth and the Maximum Desired Bandwidth properties should be set to the same value.
SDP examples using the ‘a=bw-info’ attribute for video are shown in annex A.6.3.
*** Next change ***

9.1
General

This clause specifies some methods to handle conditions with packet losses. Packet losses in general will also trigger adaptation, which is specified in clause 10.
The ‘a=bw-info’ attribute defined in clause 19 allows for negotiating how much additional bandwidth (if any) may be used for application layer redundancy in the session. When application layer redundancy is used, the media bandwidth negotiated for the session may need to be increased, i.e. by increasing the value used for the b=AS bandwidth modifier. The b=AS bandwidth modifier is however only a single value, which also applies only to the receiving direction. When an MTSI client in terminal sends the SDP, it is therefore not possible for the networks and the other client to know if the intention is to use the entire media bandwidth all the time (both with and without redundancy); or if the intention is to use the b=AS bandwidth only when redundancy is needed and to use a lower bandwidth when redundancy is not needed. It is also not possible to know what the MTSI client in terminal can do in the sending direction. The ‘a=bw-info’ attribute (see clause 19) offers an improved negotiation mechanism to better know what the MTSI client in terminal can do and what it intends to do. This is further discussed in TR 26.924 [144].
*** Next change ***

10.1
General

Adaptive mechanisms are used to optimize the session quality given the current transport characteristics. The mechanisms provided in MTSI are bit-rate, packet-rate and error resilience adaptation. These mechanisms can be used in different ways; however, they should only be used when the result of the adaptation is assumed to increase the session quality even if e.g. the source bit-rate is reduced.

Adaptive mechanisms that act upon measured or signalled changes in the transport channel characteristics may be used in a conservative manner. Examples of measured changes in transport characteristics are variations in Packet Loss Rate (PLR) and delay jitter. An example of signalled changes in transport characteristics is ECN Congestion Experienced (ECN-CE) marking in IP packet headers. A conservative use of adaptation is characterized by a fast response to degrading conditions, and a slower, careful upwards adaptation intended to return the session media settings to the original default state of the session. The long-term goal of any adaptive mechanism is assumed to be a restoration of the session quality to the originally negotiated quality. The short-term goal is to maximize the session quality given the current transport characteristics, even if that means than the adapted state of the session will give a lower session quality compared to the session default state if transported on an undisturbed channel.
The ‘a=bw-info’ attribute defined in Clause 19 may be used to align the adaptation with the bearer setup and the end-to-end resource allocation. A few recommendations are described in sub-clause 10.6.
*** Next change ***

10.2.0
General
To reduce the risk for confusion in the media-sender, it is beneficial if the signaling from media-receiver back to media-sender for the media adaptation is the same regardless of which triggers are used in the adaptation-decision in the media-receiver. 
NOTE:
The media-receiver is aware that other nodes in the media path may also influence the media adaptation. A media-receiver sending a specific CMR value X can expect that (after some time) no media is received with a mode higher than X, but modes lower than X may be received any time.

The adaptation for AMR, AMR-WB and EVS includes adapting the media bit-rate, the frame aggregation, the redundancy level and the redundancy offset. The domain of adaptation for EVS furthermore includes adapting audio bandwidth, partial redundancy, switching between EVS primary mode and EVS AMR-WB IO mode.

When the AMR codec or the AMR-WB codec is used, two signaling mechanisms are defined:

-
CMR in the AMR/AMR-WB RTP payload, [28].  
CMR in RTP can be used by the media-receiver to restrict the codec mode in the remote media-sender to an upper limit (maximum mode).

-
RTCP-APP, see clause 10.2.1. 
If the media-sender supports RTCP-APP, then the media-receiver can use it in the following way:
CMR in RTCP-APP can be used by the media-receiver to restrict the codec mode in the remote media-sender to an upper limit (maximum mode), in addition to CMR in RTP. 
RTCP-APP can further be used by the media-receiver for the adaptation of frame aggregation, redundancy level and redundancy offset in the RTP packets to be sent by the remote media-sender.

When the EVS codec is used, the following signaling mechanism is defined:

-
CMR in the EVS RTP payload, [125].

-
RTCP-APP, see clause 10.2.1.

When adapting frame aggregation and/or redundancy, the MTSI client must verify that the maximum packetization, defined by the maxptime SDP parameter, is not exceeded. The MTSI client must also verify that the IP packet sizes does not exceed the Maximum Transfer Unit (MTU).
The boundaries of the adaptation may be controlled by a set of parameters. These parameters may be configured into the MTSI client based on operator policy, for example using OMA-DM.

Table 10.1 defines a mandatory set of parameters that are used by the ECN triggered adaptation for AMR and AMR-WB. The default values for the parameters are also specified. Alternate values for these parameters may be configured into the MTSI client based on operator policy, for example using OMA-DM.

Table 10.1: Configuration parameters when ECN is used as a trigger

	Parameter
	Description

	ECN_min_rate
	Lower boundary for the media bit-rate adaptation in response to ECN-CE marking. The media bit-rate shall not be reduced below this value as a reaction to the received ECN-CE.

The ECN_min_rate should be selected to maintain an acceptable service quality while reducing the resource utilization.

Default value: For AMR and AMR-WB, the default value shall be the rate of the recommended Initial Codec Mode, see Clause 7.5.2.1.6.

	ECN_congestion_wait
	The waiting time after an ECN-CE marking for which an up-switch shall not be attempted.

A negative value indicates an infinite waiting time, i.e. to prevent up-switch for the whole remaining session.

Default value: 5 seconds


The configuration of adaptation parameters, and the actions taken during the adaptation, are specific to the particular triggers. For example, the adaptation may be configured to reduce the media bit-rate to AMR5.9 when ECN-CE is detected, while it may reduce the media bit-rate to AMR4.75 for bad radio conditions when high PLR is detected.

Multiple ECN-CE markings within one RTP-level round-trip time is considered as the same congestion event. Each time an MTSI client detects a congestion event it shall send an adaptation request to reduce the media bit-rate unless already operating at the ECN_min_rate or below. An MTSI client detecting a congestion event shall not send an adaptation request to increase the media bit-rate for a time period ECN_congestion_wait after the end of the congestion event.

Multiple adaptation algorithms can be used in parallel, for example both ECN-triggered adaptation and PLR-triggered adaptation. When multiple adaptation algorithms are used for the rate adaptation, the rate that the MTSI client is allowed to use should be no higher than any of the rates determined by each adaptation algorithm.

NOTE:
For example, if the ECN-triggered adaptation indicates that AMR5.9 should be used and if the PLR-triggered adaptation indicates that AMR4.75 should be used then the rate that the MTSI client uses should be no higher than min(AMR5.9, AMR4.75) = AMR4.75.An example adaptation scheme is described in Annex C.
When additional bandwidth information is provided using the ‘a=bw-info’ attribute defined in clause 19, the Minimum Desired Bandwidth should be aligned with the ECN_min_rate configuration parameter.
*** Next change ***

10.6
Using the a=bw-info attribute for adaptation

This sub-clause outlines a few generic recommendations for how the bandwidth properties signalled with the ‘a=bw-info’ may be used for the adaptation. Media specific usage may override these guidelines.
During the session, when adaptation is needed:
-
The bit rate range from the Minimum Desired Bandwidth up to the Maximum Desired Bandwidth (if different) defines the most commonly used adaptation range. The primary means for the adaptation in this range is adapting the source encoding while adapting the RTP packetization should remain unchanged. This includes adapting the frame range for video.
-
When adapting in this range, downwards rate adaptation should be fast while upwards rate adaptation should be relatively slow. This is because when these bandwidth properties are different then it is likely that an MBR>GBR bearer is used and the performance defined with the QoS parameters is only guaranteed when the bit rate does not exceed the GBR [90].
-
The bit rate range above the Maximum Desired Bandwidth up to the Maximum Supported Bandwidth (if different) is mainly intended for sending application layer redundancy, in case additional bandwidth is needed for this purpose.
-
It is preferable to first try to overcome the degraded operating conditions by reducing the bit rate, at least down to the Minimum Desired Bandwidth or even down to the Minimum Supported Bandwidth, before adding application layer redundancy.
-
The bit rate range below the Minimum Desired Bandwidth down to the Minimum Supported Bandwidth (if different) is mainly intended to be used to keep the session alive during severely degraded operating conditions. For video, this can be achieved by e.g. reducing the resolution or the frame rate. For speech, this can be achieved by using frame aggregation or using a codec mode below the Minimum Desired Bandwidth. The end-to-end delay may be significantly increased and/or the quality may be significantly reduced. It may still be preferable to keep the media alive compared to e.g. video freezing, even if the quality is degraded.
-
The Minimum Supported Bandwidth may be set larger than zero to limit the adaptation, e.g. to fulfil certain service requirements on end-to-end delay or minimum quality level. If the throughput is so low that not even the Minimum Supported Bandwidth can be fulfilled then there is likely no reason to continue using that media type in the session.
*** Next change ***

12.7.5
Inter-working IPv4 and IPv6 networks
If different IP versions are used by the offerer and the answerer, information in the SDP offer or answer related to IP version and QoS negotiation should be modified appropriately by the MTSI MGW so that the offerer and the answerer agree with an identical or similar source bit-rates.
For video, b=AS in IPv6 should be assumed to be a product of b=AS in IPv4 and 1.04, rounded down to a nearest integer, when other information that can be used to re-compute b=AS in IPv6 from b=AS in IPv4 is not present. Likewise, b=AS in IPv4 should be assumed to be a product of b=AS in IPv6 and 0.96, rounded up to a nearest integer. These formulas meet the relationship of b=AS values for 176×144 and 320×240 in Table N.x. Depending on service policy or codec configuration, other formulas can be used.
An MTSI MGW for interworking between IPv4 and IPv6 networks supporting the ‘a=bw-info’ attribute (see clause 19) shall re-compute the bandwidth properties signalled with this attribute if only bandwidths for either IPv4 or IPv6 are present. If bandwidth properties are provided with values for both IPv4 and IPv6 then the MTSI MGW should not re-compute the bandwidths.
*** Next change ***

18.3.2.5
Bandwidth negotiation

The general clause 6.2.5.1 related to the use of Application Specific (AS) bandwidth modifier applies also to the MTSI client in terminal using fixed access.

If an MTSI client in terminal using fixed access supports AMR and/or AMR-WB and/or EVS, then clause 6.2.5.2 applies for the bandwidth negotiation for these codecs.

If an MTSI client in terminal using fixed access supports video, then clause 6.2.5.3 applies for the bandwidth negotiation.

When the SDP offer includes multiple codecs then the bandwidth indicated with b=AS shall be set based on the codec that requires the highest bandwidth.

An MTSI client in terminal using fixed access should include the ‘a=bw-info’ attribute (see clause 19) in the SDP offer for speech and video media types and should include the attribute for other media types, as described in clause 6.2.5.1. For AMR, AMR-WB or EVS, the setting of the bandwidth properties are defined in clause 6.2.5.2 and Annex K.

*** Next change ***

19.2.1
General description
This clause defines in total seven bandwidth properties, which can be used both for sending and receiving direction. One of these bandwidth properties is semantically very similar to the b=AS parameter, which means that seven new uni-directional bandwidth properties are defined. 
Four bandwidth properties are defined to describe different transport bandwidths:

-
Maximum Supported Bandwidth

-
Maximum Desired Bandwidth

-
Minimum Desired Bandwidth

-
Minimum Supported Bandwidth

These bandwidth properties shall include the IP, UDP and RTP overhead.
NOTE:
Corresponding bandwidth parameters excluding IP, UDP and RTP overhead can be defined in the future but are not included here.
Since the above bandwidth properties include the IP, UDP and RTP overhead, the following bandwidth properties are defined to assist the re-calculation of the above bandwidth properties, e.g. when a MGW does conversion between different IP versions and therefore need to re-calculate these values:

-
IP version

-
Maximum packet rate

-
Minimum packet rate

Detailed descriptions for these bandwidth properties are given in the following sub-sections.

The motivations for defining these properties are:

-
The best compromise between quality and network utilization is reached when the media uses bandwidths from the Minimum Desired Bandwidth up to the Maximum Desired Bandwidth, which is therefore the most preferred bandwidth range. The higher end of this range should preferably be used for most sessions. When bitrate adaptation is needed due to degraded operating conditions, it may require changing the bandwidth down towards the Minimum Desired Bandwidth.

-
Bandwidths below the Minimum Desired Bandwidth, down to the Minimum Supported Bandwidth, may be used during poor operating conditions, although this should happen rarely. If the operating conditions are so poor that not even media using Minimum Supported Bandwidth can be maintained then the media may be stopped or the session may be closed.
-
Bandwidths above the Maximum Desired Bandwidth, up to the Maximum Supported Bandwidth, can be used to provide room for redundancy so that the media may survive during very bad operating conditions and when bandwidth reduction alone is unable to provide sufficient quality. This range should be used rarely.
NOTE:
Increasing the bandwidth during bad operating conditions is an exception. Normally, the end-points ought to reduce the bandwidth. However, there are cases when it is not possible to reduce the bandwidth. For example, when AMR 4.75 kbps is used then the encoding bitrate cannot be reduced any further. It is then possible to use frame aggregation to reduce the IP/UDP/RTP overhead. However, if the limitation is in the RAN, where ROHC is used, then this will have limited effect, possibly even no effect at all. In this case, the only remaining option to improve the probability that speech reaches the receiving end-point is to allow the end-points to use redundancy, even if this means using a higher bandwidth. Otherwise, it is likely that the session will be terminated prematurely. This specification therefore allows for using up to 300% redundancy, as described in clause 9.2.1.

This means that the following relationships apply:

-
Minimum Supported Bandwidth ≤ Minimum Desired Bandwidth

-
Minimum Desired Bandwidth ≤ Maximum Desired Bandwidth

-
Maximum Desired Bandwidth ≤ Maximum Supported Bandwidth


19.2.2
Maximum Supported Bandwidth

Definition:

Identifies the highest bandwidth that can be used in the session during any operating conditions (including redundancy).

Should be used to set MBR.

Should also be used to set GBR for MBR=GBR bearers.
The unit for this bandwidth property shall be kbps.
Usage during the session:

The additional bandwidth for redundancy should only be used if adapting the bitrate to lower values, down to the Minimum Supported Bandwidth, fails to provide sufficient quality.

Quality aspects:

When additional bandwidth is allocated for redundancy, the resilience against losses should be improved. It should however be expected that the end-to-end delay will be longer than for the normal operating range. 

19.2.3
Maximum Desired Bandwidth

Definition:

Identifies the highest bandwidth that should be used in most cases during normal operating conditions. This normally corresponds to the maximum bitrate allowed for the encoding.
The unit for this bandwidth property shall be kbps.
Usage during the session:

The adaptation should ensure that bandwidths up to the Maximum Desired Bandwidth are used whenever possible.

Quality aspects:

Using bandwidths in the higher end of the Minimum Desired Bandwidth ~ Maximum Desired Bandwidth range should give the intended encoding quality and end-to-end delay.

19.2.4
Minimum Desired Bandwidth

Definition:

Identifies the lowest bandwidth that should be used in the session during relatively normal or slightly degraded operating conditions.

Used for setting GBR for MBR>GBR bearers.
The unit for this bandwidth property shall be kbps.
Usage during the session:

Bandwidths in the lower end of the Minimum Desired Bandwidth ~ Maximum Desired Bandwidth should be used less frequently, mainly during periods with high load and/or degraded operating conditions.

The bandwidth used by media can be lower than the Minimum Desired Bandwidth, for example during DTX periods or lower rate operation of Source-Controlled Variable Bit Rate modes, e.g. EVS 5.9 VBR, for speech or when DTMF is being transmitted instead of speech.

Quality aspects:

Using bandwidths in the lower end of this range can give slightly reduced encoding quality but should not give increased end-to-end delay.

For video, this bandwidth should be selected such that the video is still relatively smooth.

19.2.5
Minimum Supported Bandwidth

Definition:

Identifies the lowest bandwidth that may be used in the session during exceptional operating conditions.
The unit for this bandwidth property shall be kbps.
Usage during the session:

Bandwidths below the Minimum Desired Bandwidth, down to the Minimum Supported Bandwidth, should be used quite rarely, mainly for severely degraded operating conditions.

If the operating conditions are so poor that not even Minimum Supported Bandwidth can be maintained then the session can be terminated.

The bandwidth used by media can deliberately be lower than the Minimum Supported Bandwidth, for example during DTX periods or lower rate operation of Source-Controlled Variable Bit Rate modes, e.g. EVS 5.9 VBR, for speech or when DTMF is being transmitted instead of speech. This is not to be considered a violation of the bandwidth parameter.

Quality aspects:

It can be expected that the encoding quality is reduced for these bandwidths and also that the end-to-end delay is increased. 
19.2.6
IP version

Definition:

Identifies the IP version used for the calculation of the bandwidth properties. 
This bandwidth property shall have the numerical values 4 or 6.
Usage during the session:

It may happen that gateways performing IPv4-IPv6 conversion re-calculate the bandwidth modifiers, e.g. b=AS, while leaving the bandwidths indicated with the ‘a=bw-info’ attribute unchaged. It is therefore beneficial to indicate which IP version that was assumed when the bandwidth properties were calculated.

The bandwidth properties may be calculated either using IPv4 and/or IPv6. The SDP may include bandwidth properties for both IPv4 and IPv6 in which case different attribute lines are used for the different IP versions and the IP version needs to be indicated. 

If no IP version is included for any of the ‘a=bw-info’ lines related to a certain payload type and direction then IPv6 is assumed for all bandwidth properties related to the same direction and payload type, on all of the related ’a=bw-info’ lines.

19.2.7
Maximum Packet Rate

Definition:

Identifies the maximum packet rate assumed when calculating the bandwidth properties. 
The unit for this bandwidth property shall be packets per second.
Usage during the session:

The overhead when transmitting media using IP/UDP/RTP depends on the packet rate, especially for media using a relatively low bit-rate media, e.g. speech. When IPv4-IPv6 conversion is performed and when the bandwidth properties are re-calculated for the ‘a=bw-info’ attribute, it is necessary to know which packet rate that was assumed when the bandwidth properties were originally calculated.

The maximum packet rate is used when re-calculating the Maximum Supported Bandwidth, Maximum Desired Bandwidth and Minimum Desired Bandwidth bandwidth properties.

19.2.8
Minimum Packet Rate

Definition:

Identifies the minimum packet rate assumed when calculating the bandwidth properties. 
The unit for this bandwidth property shall be packets per second.
Usage during the session:

The overhead when transmitting media using IP/UDP/RTP depends on the packet rate, especially for media using a relatively low bit-rate media, e.g. speech. When IPv4-IPv6 conversion is performed and when the bandwidth properties are re-calculated for the ‘a=bw-info’ attribute, it is necessary to know which packet rate that was assumed when the bandwidth properties were originally calculated.

The minimum packet rate is used when re-calculating the Minimum Supported Bandwidth bandwidth property.
*** Next change ***

19.3.1
Definition

The syntax for the SDP attribute is:

a=bw-info:<pt-def> <direction> <bw-prop-1>=<bw-value-def-1>; ...; <bw-prop-N>=<bw-value-def-N>

where:

<pt-def> is the definition of the RTP payload type(s) that the bandwidth information applies to. This can be a single value, a comma-separated list pf RTP payload type numbers, or a wild card (‘*’).

<direction> is either ‘send’ or ‘recv’. The direction shall be defined for each ‘a=bw-info’ line.

<bw-prop-X>=<bw-value-def-X> define the bandwidth property and the related bandwidth value(s).

The new attribute is designed to allow for future extensibility.
19.3.2
SDP grammar

The ABNF RFC 5234 [144] for this attribute is the following:

bw-attrib


= "a=bw-info:" pt-def SP direction SP bw-def *(";" [SP] bw-def)

pt-def


= "*" / pt-val *("," pt-val)

pt-val


= 1*3DIGIT

direction


= "send" / "recv" / "sendrecv" / direction-ext

direction-ext

= 1*VCHAR
bw-def


= bw-name "=" bw-val-def

bw-name


= 1*VCHAR




; Label defining the bandwitdh property

bw-val-def

= zero-based-int-or-real / bw-val-def-ext
; Bandwidth value for the bandwidth property

bw-val-def-ext
= zero-based-int-or-real *(":" zero-based-int-or-real)












; Extension possibility
POS-DIGIT




= %x31-39


; 1-9

integer




= POS-DIGIT *DIGIT

zero-based-integer

= "0" / integer

non-zero-real



= zero-based-integer "." *DIGIT POS-DIGIT

zero-based-int-or-real
= zero-based-integer / non-zero-real

NOTE:
The definitions for ‘POS-DIGIT’, ‘integer’, ‘zero-based-integer’ and ‘non-zero-real’ are borrowed from the ongoing work in IETF to update SDP (https://www.ietf.org/id/draft-ietf-mmusic-rfc4566bis-16.txt).
The 'a=bw-info' attribute defines the following possible directionalities for the bandwidth. Three directionalities are defined here:

-
send: In the send direction for SDP Offer/Answer agent providing the SDP or in case of declarative use in relation to the device that is being configured by the SDP.

-
recv: In the receiving direction for the SDP Offer/Answer agent providing the SDP or in case of declarative use in relation to the device that is being configured by the SDP. 
-
sendrecv: In both the send and receiving directions for the SDP Offer/Answer agent providing the SDP or in case of declarative use in relation to the device that is being configured by the SDP.
Additional directionalities may be defined in the future, if needed.
The directionality shall be specified when the ‘a=bw-info’ attribute is used. Only one directionality can be specified on each ‘a=bw-info’ line. Hence, when a payload type is defined for both sending and receiving directions then two ‘a=bw-info’ lines should be included.

It is allowed to define different bandwidth properties on different attribute lines for the same payload type and direction. However, special care should be taken to avoid conflicting definitions. Therefore, a single bandwidth property shall not be included in several attribute lines applicable to the same payload type, direction and IP version. For example, if bandwidth property ‘MaxSupBw’ is defined for payload number 96 on one ‘a=bw-info’ line for direction ‘send’, then ‘MaxSupBw’ cannot be defined on another 'a=bw-info' line for the same payload type number and direction. However, for example, ‘MaxSupBw’ and ‘MinSupBw’ may be defined in different ‘a=bw-info’ lines, even for the same payload type, direction and direction. This applies also when a wild card is used for the payload type number.

The ‘bw-name’ is a character string describes the name (or label) used for the bandwidth property that is defined. Four bandwidth property names are defined here for indicating bandwidth needs:

-
MaxSupBw: The Maximum Supported Bandwidth, see clause 19.2.2. The Maximum Supported Bandwidth may be a real value.
-
MaxDesBw: The Maximum Desired Bandwidth, see clause 19.2.3. The Maximum Desired Bandwidth may be a real value.
-
MinDesBw: The Minimum Desired Bandwidth, see clause 19.2.4. The Maximum Desired Bandwidth may be a real value.
-
MinSupBw: The Minimum Supported Bandwidth, see clause 19.2.5. The Maximum Supported Bandwidth may be a real value.
These bandwidth properties include IP/UDP/RTP overhead but not RTCP bandwidth, similar to b=AS. This means that the Maximum Supported Bandwidth for the receiving direction corresponds to the b=AS value used in an SDP offer-answer negotiation.

The following bandwidth property names are also defined:

-
IpVer: The IP version, see clause 19.2.6. Allowed values are 4 and 6 for IPv4 and IPv6, respectively. If the IP version is not indicated then IPv6 is assumed. 
-
MaxPRate: The Maximum Packet Rate, see clause 19.2.7. The maximum packet rate may be a real value.

-
MinPRate: The Minimum Packet Rate, see clause 19.2.8. The minimum packet rate may be a real value.

Unknown bandwidth property names shall be ignored, and shall not be included in an answer if received in an offer.

*** Next change ***

19.3.4
Usage in offer/answer

The offer/answer negotiation is performed for each ‘a=bw-info’ attribute line, payload type, direction and bandwidth property individually.

An offerer may use the 'a=bw-info' attribute line for some or all of the offered payload types. The offerer may use the wild card to describe that a bandwidth property applies to all payload types included in the offer. Different bandwidth properties may be defined on different ‘a=bw-info’ attribute lines, even for the same payload type (including wild card) and directionality. However, the offerer shall ensure that there is no contradicting information. Therefore, a bandwidth property shall not occur on multiple ‘a=bw-info’ lines for the same payload type (including wild card), direction and IP version.
An answerer may remove the 'a=bw-info' attribute line(s) for the payload types where it was used in the SDP offer. If 'a=bw-info' is included in the SDP offer, the answerer may add additional 'a=bw-info' lines for payload types it has added in the SDP answer compared to the SDP offer. An answerer may also remove or add individual bandwidth properties.
The SDP may include an offer for some of the defined bandwidth properties without including an offer for other defined bandwidth properties, in which case the values of the omitted properties are undefined, but may still be implicitly limited by the general property equalities defined in clause 19.2.1.

An offer may include the ‘a=bw-info’ attribute for both ‘send’ and/or ‘recv’ even if the directional attribute for the media stream is set to ‘a=sendonly’, ‘a=recvonly’ or ‘a=inactive’.

An agent understanding the 'a=bw-info' attribute and answering to an offer including the 'a=bw-info' attribute should include the attribute in the answer for all payload types for which it was offered.

If an answerer has received 'a=bw-info' in an SDP offer with a certain set of bandwidth properties, and would like to add additional bandwidth properties, possibly using other directionality, then it may do so by adding such definitions in the SDP answer.

An agent may also divide an 'a=bw-info' line into several 'a=bw-info' lines. One example is when the SDP offer included an 'a=bw-info' lines listing several different RTP payload types, or using a wild card. The agent may then divide the attribute line with the payload type list into several attribute lines with payload type lists consisting of fewer payload type numbers or even several attribute lines with only a single payload type number each. Another example is separating a list of bandwidth properties from a single ‘a=bw-info’ line onto multiple ‘a=bw-info’ lines.
An agent may also merge several ‘a=bw-info’ offers into fewer offers or even a single offer.

An agent responding to an 'a=bw-info' offer will need to consider the directionalities and reverse them in the answer when responding to media streams using unicast.
If the answerer removes one or several RTP Payload Types from the SDP when creating the SDP answer then the corresponding payload type numbers should be removed from the 'a=bw-info' lines as well. 
An agent accepting an offer with the ‘a=bw-info’ attribute may modify the bandwidth properties in the following ways when including them in the answer:

-
The Maximum Supported Bandwidth may be reduced.

-
The Maximum Desired Bandwidth may be reduced.

-
The Minimum Desired Bandwidth may be reduced.

-
The Minimum Supported Bandwidth may be increased. If the reason for increasing the Minimum Supported Bandwidth is that the Minimum Packet Rate needs to be increased then the Minimum Packet Rate shall also be adjusted.

-
The Maximum Packet Rate may be reduced.

-
The Minimum Packet Rate may be increased.

*** Next change ***

A.6.1
General
This clause gives an example where the bandwidth modifiers have been included in the SDP offer. Clause A.6.2 gives some examples with the b=AS, b=RS and b=RR bandwidth modifiers. Clause A.6.3 gives some examples where the SDP are enhanced with the ‘a=bw-info’ attribute defined in clause 19.
*** Next change ***

A.6.3
SDP examples giving additional bandwidth information using the a=bw-info attribute
The SDP offer in Table A.6.2 below shows an SDP offer for speech where the MTSI client in terminal include the ‘a=bw-info’ attribute to signal some additional bandwidth properties. This example is based on the SDP offer in Table A.6.1 (only the audio part) with some changes, as described below.
Both AMR and AMR-WB are offered with all codec modes and also with both bandwidth-efficient and octet-aligned payload format. The MTSI client in terminal includes the ‘a=bw-info’ attribute both to show that this attribute is supported and to suggest suitable bandwidth properties. The assumptions used for the SDP offer follow the recommendations in clause 6.2.5.2, with the following description and a few changes:
-
Bandwidth properties for both IPv4 and IPv6 are included. However, the b=AS bandwidth assumes IPv4.
-
The Maximum Supported Bandwidth property suggests that 100% redundancy should be possible. The resource allocation in the networks may reduce this, if needed.
-
The originating MTSI client must set the Maximum Supported Bandwidth and the Maximum Desired Bandwidth properties for AMR-WB to higher values than what is described in clause 6.2.5.2 Table 6.10-2 because it is required to offer all codec modes as described in clause 6.2.2.2 Tables 6.1 and 6.2. This also means that the b=AS bandwidth needs to be set to a higher value. A network in the path may however change the offered mode-sets, in which case it should also modify these bandwidth properties and the b=AS bandwidth.
-
The originating MTSI client can also set the Maximum Supported Bandwidth and the Maximum Desired Bandwidth properties to the same value since offering the full mode sets means that redundancy can be used for both AMR and AMR-WB without allocating any additional bandwidth for this purpose. If a network changes the offset mode-sets, e.g. to AMR-WB {6.6, 8.85, 12.65} then it should modify these bandwidth properties correspondingly, and the Maximum Supported Bandwidth peroperty may then show a higher value than the Maximum Desired Bandwidth.
-
The Maximum Desired Bandwidth property is based on the maximum codec rates without redundancy, i.e. AMR 12.2 and AMR 23.85, respectively.
-
If a network changes the offered mode-sets then this bandwidth peroperty should be modified correspondingly.
-
The Minimum Desired Bandwidth properties are based on AMR 5.9 and AMR-WB 6.6, respectively, without redundancy while still packetizing 1 frame per packet, as described in clause 6.2.5.2.
-
The Minimum Supported Bandwidth properties are based on AMR 4.75 and AMR-WB 6.6, respectively, without redundancy while packing 4 frames per packet, as described in clause 6.2.5.2.

Table A.6.2: SDP example for speech with AMR and AMR-WB with additional bandwidth information signalled with the ‘a=bw-info’ attribute

	SDP offer

	v=0

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

s=Example of using bw-info attribute in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

b=AS:41
t=0 0

a=tcap:1 RTP/AVPF

m=audio 49152 RTP/AVP 99 100 97 98

a=pcfg:1 t=1

b=AS:41
b=RS:0

b=RR:4000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220
a=bw-info:97 sendrecv IpVer=4; MaxSupBw=29; MaxDesBw=29
a=bw-info:97 sendrecv IpVer=6; MaxSupBw=37; MaxDesBw=37
a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1
a=bw-info:98 sendrecv IpVer=4; MaxSupBw=30; MaxDesBw=30
a=bw-info:98 sendrecv IpVer=6; MaxSupBw=38; MaxDesBw=38
a=bw-info:97,98 sendrecv IpVer=4; MinDesBw=23; MinSupBw=10
a=bw-info:97,98 sendrecv IpVer=6; MinDesBw=31; MinSupBw=12
a=rtpmap:99 AMR-WB/16000/1

a=fmtp:99 mode-change-capability=2; max-red=220

a=bw-info:99 sendrecv IpVer=4; MaxSupBw=41; MaxDesBw=41; MinDesBw=24; MinSupBw=11
a=bw-info:99 sendrecv IpVer=6; MaxSupBw=49; MaxDesBw=49; MinDesBw=32; MinSupBw=13
a=rtpmap:100 AMR-WB/16000/1

a=fmtp:100 mode-change-capability=2; max-red=220; octet-align=1
a=bw-info:100 sendrecv IpVer=4; MaxSupBw=41; MaxDesBw=41; MinDesBw=24; MinSupBw=12
a=bw-info:100 sendrecv IpVer=6; MaxSupBw=49; MaxDesBw=49; MinDesBw=32; MinSupBw=14
a=bw-info:* sendrecv MaxPRate=50; MinPRate=12.5

a=ptime:20

a=maxptime:240


Comments:

The most relevant lines are highlighted with bold font. 
Since the SDP offer describes that the session should be symmetric, the ‘sendrecv’ directionality is used to reduce the size of the SDP. It would also have been possible to include separate ‘a=bw-info’ attribute lines with ‘send’ and ‘recv’, respectively.

The MinDesBw and MinSupBw bandwidths are the same for AMR with bandwidth-efficient and octet-aligned payload format, which allows for defining them on one ‘a=bw-info’ attribute line for both RTP payload types. However, since the MaxSupBw and MaxDesBw are different for bandwidth-efficient and octet-aligned payload format these bandwidth properties need to be defined on separate attribute lines.

The maximum packet rate and minimum packet rate are the same for all payload types and are therefore defined on separate attribute lines to allow for using a wildcard. It would also be possible to have one attribute line for each RTP payload type for these properties but this would in this case be just a waste of bytes.

As can be seen in this example, the bandwidth properties need to be added twice, separately for the sending and receiving directions, even for symmetric definitions. This is because the attribute definition only allows for defining either ‘send’ or ‘recv’ but not both on the same attribute line.

The SDP offer in Table A.6.3 below shows an SDP offer for video where the MTSI client in terminal include the ‘a=bw-info’ attribute to signal some additional bandwidth peroperties. This example is based on the SDP offer in Table 6.1 (only the video part) with some changes, as described below. Bandwidth properties for both IPv4 and IPv6 are included. The conversion factor between IPv4 and IPv6 bandwidths defined in clause 12.7.5 for the b=AS parameter is used also for the additional bandwidth properties.
The MTSI client in terminal supports H.264 Constrained Baseline Profile (CBP) with level 3.1 but video is offered with asymmetric video streams, max 1 Mbps for the sending direction and max 2 Mbps for the receiving direction. The maximum bandwidth in the receiving direction can be limited to 2 Mbps with the b=AS bandwidth modifier. However, the b=AS bandwidth modifier cannot be used to describe the limitation for the sending direction. The MTSI client in terminal therefore includes the ‘a=bw-info’ attribute to able to describe the limitation also for the sending direction. 
The MTSI client in terminal also proposes that the Minimum Desired Bandwidth and the Minimum Supported bandwidth based on the QoS examples in Annex E.21 for IPv4 (202 kbps) and in Annex E.22 for IPv6 (208 kbps). These bandwidth properties are the same for both sending and receiving directions, which means the number of lines can be reduced by using the ‘sendrecv’ directionality.
Including the ‘a=bw-info’ also shows to the networks and the remote end-point that this attribute is supported and that other bandwidth modifiers may be added, if needed, even though they are not included in the SDP offer.
Table A.6. 3: SDP example for video with H.264 with additional bandwidth information signalled with the ‘a=bw-info’ attribute

	SDP offer

	v=0

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

s=Example of using bw-info attribute in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

b=AS:2000
t=0 0

a=tcap:1 RTP/AVPF

m=video 49154 RTP/AVP 99

a=pcfg:1 t=1

b=AS:2000
b=RS:0

b=RR:5000

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e01f; \

     sprop-parameter-sets= Z0KAHpWgNQ9oB/U=,aM46gA==
a=bw-info:99 send IpVer=4; MaxSupBw=1000; MaxDesBw=1000
a=bw-info:99 recv IpVer=4; MaxSupBw=2000; MaxDesBw=2000
a=bw-info:99 send IpVer=6; MaxSupBw=1040; MaxDesBw=1040
a=bw-info:99 recv IpVer=6; MaxSupBw=2080; MaxDesBw=2080
a=bw-info:99 sendrecv IpVer=4; MinDesBw=202; MinSupBw=202
a=bw-info:99 sendrecv IpVer=6; MinDesBw=208; MinSupBw=208
a=rtcp-fb:* trr-int 5000

a=rtcp-fb:* nack

a=rtcp-fb:* nack pli

a=rtcp-fb:* ccm fir

a=rtcp-fb:* ccm tmmbr

a=extmap:4 urn:3gpp:video-orientation


Comments:
The most relevant lines are highlighted with bold font.

The MTSI client in terminal only describes the Maximum Supported Bandwidth and the Maximum Desired Bandwidth properties.
The Minimum Desired Bandwidth and the Minimum Supported Bandwidth are left undefined since the MTSI client in terminal can reduce the bitrate virtually down to zero by reducing the frame rate. Since the ‘a=bw-info’ attribute is included in the SDP, the network knows that this attribute is supported and it can then set these bandwidth properties based on the bearer allocation and/or operator policies.
The MTSI client in terminal also does not define the maximum and minimum packet rates. The network can still add these bandwidth properties if needed.
*** Next change ***

E.1
General

This annex contains examples with mappings of SDP parameters to QoS parameters [64] for MTSI.

The bitrates used in these QoS examples for MBR and GBR for MBR=GBR bearers and for MBR for MBR>GBR bearers are based on the highest bitrates possible with the codecs, profiles and levels defined in Clause 5.2. The bitrates used for GBR for MBR>GBR bearers are chosen to still give usable quality levels.
The ‘a=bw-info’ attributed defined in Clause 19 can be used to provide additional bandwidth information for the setting of MBR and GBR and also to align the resource allocation end-to-end, see also Clauses 6.2.5 and 6.2.7.
The bearer setup also depends on the outcome of the SDP offer-answer negotiation. The QoS profiles shown below assume that both end-points agree on using the codecs and bitrates as described in each respective example.

The QoS Class Identifier (QCI) [90] is used to describe the packet forwarding treatment for different media types. The table below gives a few examples for how the QCI can be set for different media types.

Table E.0: Example mapping between media type and QCI.

	Media
	Bearer type
	QCI

	Speech
	Dedicated GBR bearer
	1

	Video (conversational)
	Dedicated GBR bearer
	2

	Video (non-conversational)
	Dedicated GBR bearer
	4

	
	Dedicated non-GBR bearer or default non-GBR bearer
	6, 8 or 9

	Real-time text
	Dedicated non-GBR bearer or default non-GBR bearer
	6, 8 or 9


This mapping assumes that the QCIs are used as described in TS 23.203, Table 6.1.7, [90].

*** End changes ***

