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	First Change


[bookmark: _Toc532336205][bookmark: _Toc532336567]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 is 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 isshould 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.

b=AS of EVS shall be equal to the maximum of b=AS of the highest included EVS primary mode and b=AS of the highest included EVS AMR-WB IO mode, regardless of the presence and configuration of evs-mode-switch. 
[bookmark: _GoBack]
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.
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