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*** Start change 1 ***
6.2.5.2
Speech
If an MTSI client includes an AMR or AMR-WB mode-set 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, 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.
If an MTSI client does not include an AMR or AMR-WB mode-set 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, respectively.
NOTE:
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 should be computed as shown in Annex K. 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 can be found 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


*** End change 1 ***
*** Start change 2 ***
Annex K (informative):
Computation of b=AS for AMR and AMR-WB
K.1
General

This annex contains examples of computing b=AS for AMR and AMR-WB when ptime=20 and when ptime=40. In these examples, it is assumed that no extra bandwidth is allocated for redundancy.

K.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.

When redundancy is used then the RTP payload contains several frames, both non-redundant and redundant. For example, for 100% redundancy each RTP payload contains one non-redundant frame and one redundant frame, giving 2 frames per packet. The packet rate is however still 50 frames per packet.

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

K.3
Computation of RTP payload size

When the b=AS bandwidth is computed it is assumed that the codec is using the highest allowed coded mode for each frame.

The RTP payload size for the bandwidth-efficient payload format mode and 1 frame/packet is calculated from the following components:

-
4 bits for the payload header (=CMR)

-
6 bits for the Table of Contents (ToC)

-
N bits for the speech frame (size depends on codec mode)

-
Padding bits at the end of the RTP payload to give an integer number of octets

The RTP payload size for the octet-aligned payload format mode and 1 frame/packet is calculated from the following components:

-
4 bits for the payload header (=CMR) + 4 bits padding

-
6 bits for the Table of Contents (ToC) + 2 bits padding

-
N bits for the speech frame (size depends on codec mode) + padding bits to give an integer number of octets

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

The RTP payload size for the bandwidth-efficient payload format mode and 2 frames per packet is calculated from the following components:

-
4 bits for the payload header (=CMR)

-
6 bits for the Table of Contents (ToC) for speech frame 1

-
6 bits for the Table of Contents (ToC) for speech frame 2

-
N1 bits for the speech frame 1 (size depends on codec mode)

-
N2 bits for the speech frame 2 (size depends on codec mode)

-
Padding bits at the end of the RTP payload to give an integer number of octets

The RTP payload size for the octet-aligned payload format mode and 2 frames per packet is calculated from the following components:

-
4 bits for the payload header (=CMR) + 4 bits padding

-
6 bits for the Table of Contents (ToC) for speech frame 1 + 2 bits padding

-
6 bits for the Table of Contents (ToC) for speech frame 2 + 2 bits padding

-
N1 bits for the speech frame 1 (size depends on codec mode) + padding bits to give an integer number of octets

-
N2 bits for the speech frame 2 (size depends on codec mode) + padding bits to give an integer number of octets

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

K.4
Detailed computation

The tables below give a detailed description of the bandwidth computation.
Table K.1: Computation of b=AS for AMR (IPv4, ptime=20, bandwidth-efficient mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Payload header and ToC
	10
	10
	10
	10
	10
	10
	10
	10

	RTP payload (bits)
	105
	113
	128
	144
	158
	169
	214
	254

	RTP payload (bytes)
	13.13
	14.13
	16
	18
	19.75
	21.13
	26.75
	31.75

	Rounded-up RTP payload (bytes)
	14
	15
	16
	18
	20
	22
	27
	32

	Rounded-up RTP payload (bits)
	112
	120
	128
	144
	160
	176
	216
	256

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	432
	440
	448
	464
	480
	496
	536
	576

	Total bit-rate (kbps)
	21.6
	22
	22.4
	23.2
	24
	24.8
	26.8
	28.8

	AS
	22
	22
	23
	24
	24
	25
	27
	29


Table K.2: Computation of b=AS for AMR (IPv6, ptime=20, bandwidth-efficient mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Payload header and ToC
	10
	10
	10
	10
	10
	10
	10
	10

	RTP payload (bits)
	105
	113
	128
	144
	158
	169
	214
	254

	RTP payload (bytes)
	13.13
	14.13
	16
	18
	19.75
	21.13
	26.75
	31.75

	Rounded-up RTP payload (bytes)
	14
	15
	16
	18
	20
	22
	27
	32

	Rounded-up RTP payload (bits)
	112
	120
	128
	144
	160
	176
	216
	256

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	592
	600
	608
	624
	640
	656
	696
	736

	Total bit-rate (kbps)
	29.6
	30
	30.4
	31.2
	32
	32.8
	34.8
	36.8

	AS
	30
	30
	31
	32
	32
	33
	35
	37


Table K.3: Computation of b=AS for AMR (IPv4, ptime=20, octet-aligned mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Speech frame size (bytes)
	11.88
	12.88
	14.75
	16.75
	18.5
	19.88
	25.5
	30.5

	Rounded-up speech frame size (bytes)
	12
	13
	15
	17
	19
	20
	26
	31

	Rounded-up speech frame size (bits)
	96
	104
	120
	136
	152
	160
	208
	248

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	112
	120
	136
	152
	168
	176
	224
	264

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	432
	440
	456
	472
	488
	496
	544
	584

	Total bit-rate (kbps)
	21.6
	22
	22.8
	23.6
	24.4
	24.8
	27.2
	29.2

	AS
	22
	22
	23
	24
	25
	25
	28
	30


Table K.4: Computation of b=AS for AMR (IPv6, ptime=20, octet-aligned mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Speech frame size (bytes)
	11.88
	12.88
	14.75
	16.75
	18.5
	19.88
	25.5
	30.5

	Rounded-up speech frame size (bytes)
	12
	13
	15
	17
	19
	20
	26
	31

	Rounded-up speech frame size (bits)
	96
	104
	120
	136
	152
	160
	208
	248

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	112
	120
	136
	152
	168
	176
	224
	264

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	592
	600
	616
	632
	648
	656
	704
	744

	Total bit-rate (kbps)
	29.6
	30
	30.8
	31.6
	32.4
	32.8
	35.2
	37.2

	AS
	30
	30
	31
	32
	33
	33
	36
	38


Table K.5: Computation of b=AS for AMR-WB (IPv4, ptime=20, bandwidth-efficient mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Payload header and ToC
	10
	10
	10
	10
	10
	10
	10
	10
	10

	RTP payload (bits)
	142
	187
	263
	295
	327
	375
	407
	471
	487

	RTP payload (bytes)
	17.75
	23.38
	32.88
	36.88
	40.88
	46.88
	50.88
	58.88
	60.875

	Rounded-up RTP payload (bytes)
	18
	24
	33
	37
	41
	47
	51
	59
	61

	Rounded-up RTP payload (bits)
	144
	192
	264
	296
	328
	376
	408
	472
	488

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	464
	512
	584
	616
	648
	696
	728
	792
	808

	Total bit-rate (kbps)
	23.2
	25.6
	29.2
	30.8
	32.4
	34.8
	36.4
	39.6
	40.4

	AS
	24
	26
	30
	31
	33
	35
	37
	40
	41


Table K.6: Computation of b=AS for AMR-WB (IPv6, ptime=20, bandwidth-efficient mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Payload header and ToC
	10
	10
	10
	10
	10
	10
	10
	10
	10

	RTP payload (bits)
	142
	187
	263
	295
	327
	375
	407
	471
	487

	RTP payload (bytes)
	17.75
	23.38
	32.88
	36.88
	40.88
	46.88
	50.88
	58.88
	60.875

	Rounded-up RTP payload (bytes)
	18
	24
	33
	37
	41
	47
	51
	59
	61

	Rounded-up RTP payload (bits)
	144
	192
	264
	296
	328
	376
	408
	472
	488

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	624
	672
	744
	776
	808
	856
	888
	952
	968

	Total bit-rate (kbps)
	31.2
	33.6
	37.2
	38.8
	40.4
	42.8
	44.4
	47.6
	48.4

	AS
	32
	34
	38
	39
	41
	43
	45
	48
	49


Table K.7: Computation of b=AS for AMR-WB (IPv4, ptime=20, octet-aligned mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Speech frame size (bytes)
	16.5
	22.13
	31.63
	35.63
	39.63
	45.63
	49.63
	57.63
	59.625

	Rounded-up speech frame size (bytes)
	17
	23
	32
	36
	40
	46
	50
	58
	60

	Rounded-up speech frame size (bits)
	136
	184
	256
	288
	320
	368
	400
	464
	480

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	152
	200
	272
	304
	336
	384
	416
	480
	496

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	472
	520
	592
	624
	656
	704
	736
	800
	816

	Total bit-rate (kbps)
	23.6
	26
	29.6
	31.2
	32.8
	35.2
	36.8
	40
	40.8

	AS
	24
	26
	30
	32
	33
	36
	37
	40
	41


Table K.8: Computation of b=AS for AMR-WB (IPv6, ptime=20, octet-aligned mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Speech frame size (bytes)
	16.5
	22.13
	31.63
	35.63
	39.63
	45.63
	49.63
	57.63
	59.625

	Rounded-up speech frame size (bytes)
	17
	23
	32
	36
	40
	46
	50
	58
	60

	Rounded-up speech frame size (bits)
	136
	184
	256
	288
	320
	368
	400
	464
	480

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	152
	200
	272
	304
	336
	384
	416
	480
	496

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	632
	680
	752
	784
	816
	864
	896
	960
	976

	Total bit-rate (kbps)
	31.6
	34
	37.6
	39.2
	40.8
	43.2
	44.8
	48
	48.8

	AS
	32
	34
	38
	40
	41
	44
	45
	48
	49


Table K.9: Computation of b=AS for AMR (IPv4, ptime=40, bandwidth-efficient mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	206
	222
	252
	284
	312
	334
	424
	504

	RTP payload (bytes)
	25.75
	27.75
	31.5
	35.5
	39
	41.75
	53
	63

	Rounded-up RTP payload (bytes)
	26
	28
	32
	36
	39
	42
	53
	63

	Rounded-up RTP payload (bits)
	208
	224
	256
	288
	312
	336
	424
	504

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 40 ms
	528
	544
	576
	608
	632
	656
	744
	824

	Total bit-rate (kbps)
	13.2
	13.6
	14.4
	15.2
	15.8
	16.4
	18.6
	20.6

	AS
	14
	14
	15
	16
	16
	17
	19
	21


Table K.10: Computation of b=AS for AMR (IPv6, ptime=40, bandwidth-efficient mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	206
	222
	252
	284
	312
	334
	424
	504

	RTP payload (bytes)
	25.75
	27.75
	31.5
	35.5
	39
	41.75
	53
	63

	Rounded-up RTP payload (bytes)
	26
	28
	32
	36
	39
	42
	53
	63

	Rounded-up RTP payload (bits)
	208
	224
	256
	288
	312
	336
	424
	504

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 40 ms
	688
	704
	736
	768
	792
	816
	904
	984

	Total bit-rate (kbps)
	17.2
	17.6
	18.4
	19.2
	19.8
	20.4
	22.6
	24.6

	AS
	18
	18
	19
	20
	20
	21
	23
	25


Table K.11: Computation of b=AS for AMR (IPv4, ptime=40, octet-aligned mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Speech frame size (bytes)
	24
	26
	30
	34
	38
	40
	52
	62

	Rounded-up speech frame size (bytes)
	24
	26
	30
	34
	38
	40
	52
	62

	Rounded-up speech frame size (bits)
	192
	208
	240
	272
	304
	320
	416
	496

	Payload header and ToC
	24
	24
	24
	24
	24
	24
	24
	24

	RTP payload (bits)
	216
	232
	264
	296
	328
	344
	440
	520

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	536
	552
	584
	616
	648
	664
	760
	840

	Total bit-rate (kbps)
	13.4
	13.8
	14.6
	15.4
	16.2
	16.6
	19
	21

	AS
	14
	14
	15
	16
	17
	17
	19
	21


Table K.12: Computation of b=AS for AMR (IPv6, ptime=40, octet-aligned mode)

	Mode
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	Bits per speech frame
	95
	103
	118
	134
	148
	159
	204
	244

	Speech frame size (bytes)
	24
	26
	30
	34
	38
	40
	52
	62

	Rounded-up speech frame size (bytes)
	24
	26
	30
	34
	38
	40
	52
	62

	Rounded-up speech frame size (bits)
	192
	208
	240
	272
	304
	320
	416
	496

	Payload header and ToC
	24
	24
	24
	24
	24
	24
	24
	24

	RTP payload (bits)
	216
	232
	264
	296
	328
	344
	440
	520

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	696
	712
	744
	776
	808
	824
	920
	1000

	Total bit-rate (kbps)
	17.4
	17.8
	18.6
	19.4
	20.2
	20.6
	23
	25

	AS
	18
	18
	19
	20
	21
	21
	23
	25


Table K.13: Computation of b=AS for AMR-WB (IPv4, ptime=40, bandwidth-efficient mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	280
	370
	522
	586
	650
	746
	810
	938
	970

	RTP payload (bytes)
	35
	46.25
	65.25
	73.25
	81.25
	93.25
	101.3
	117.3
	121.25

	Rounded-up RTP payload (bytes)
	35
	47
	66
	74
	82
	94
	102
	118
	122

	Rounded-up RTP payload (bits)
	280
	376
	528
	592
	656
	752
	816
	944
	976

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 40 ms
	600
	696
	848
	912
	976
	1072
	1136
	1264
	1296

	Total bit-rate (kbps)
	15
	17.4
	21.2
	22.8
	24.4
	26.8
	28.4
	31.6
	32.4

	AS
	15
	18
	22
	23
	25
	27
	29
	32
	33


Table K.14: Computation of b=AS for AMR-WB (IPv6, ptime=40, bandwidth-efficient mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Payload header and ToC
	16
	16
	16
	16
	16
	16
	16
	16
	16

	RTP payload (bits)
	280
	370
	522
	586
	650
	746
	810
	938
	970

	RTP payload (bytes)
	35
	46.25
	65.25
	73.25
	81.25
	93.25
	101.3
	117.3
	121.25

	Rounded-up RTP payload (bytes)
	35
	47
	66
	74
	82
	94
	102
	118
	122

	Rounded-up RTP payload (bits)
	280
	376
	528
	592
	656
	752
	816
	944
	976

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 40 ms
	760
	856
	1008
	1072
	1136
	1232
	1296
	1424
	1456

	Total bit-rate (kbps)
	19
	21.4
	25.2
	26.8
	28.4
	30.8
	32.4
	35.6
	36.4

	AS
	19
	22
	26
	27
	29
	31
	33
	36
	37


Table K.15: Computation of b=AS for AMR-WB (IPv4, ptime=40, octet-aligned mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Speech frame size (bytes)
	34
	46
	64
	72
	80
	92
	100
	116
	120

	Rounded-up speech frame size (bytes)
	34
	46
	64
	72
	80
	92
	100
	116
	120

	Rounded-up speech frame size (bits)
	272
	368
	512
	576
	640
	736
	800
	928
	960

	Payload header and ToC
	24
	24
	24
	24
	24
	24
	24
	24
	24

	RTP payload (bits)
	296
	392
	536
	600
	664
	760
	824
	952
	984

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv4 header
	160
	160
	160
	160
	160
	160
	160
	160
	160

	Total bits per 20 ms
	616
	712
	856
	920
	984
	1080
	1144
	1272
	1304

	Total bit-rate (kbps)
	15.4
	17.8
	21.4
	23
	24.6
	27
	28.6
	31.8
	32.6

	AS
	16
	18
	22
	23
	25
	27
	29
	32
	33


Table K.16: Computation of b=AS for AMR-WB (IPv6, ptime=40, octet-aligned mode)

	Mode
	6.6
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85
	23.05
	23.85

	Bits per speech frame
	132
	177
	253
	285
	317
	365
	397
	461
	477

	Speech frame size (bytes)
	34
	46
	64
	72
	80
	92
	100
	116
	120

	Rounded-up speech frame size (bytes)
	34
	46
	64
	72
	80
	92
	100
	116
	120

	Rounded-up speech frame size (bits)
	272
	368
	512
	576
	640
	736
	800
	928
	960

	Payload header and ToC
	24
	24
	24
	24
	24
	24
	24
	24
	24

	RTP payload (bits)
	296
	392
	536
	600
	664
	760
	824
	952
	984

	RTP header
	96
	96
	96
	96
	96
	96
	96
	96
	96

	UDP header
	64
	64
	64
	64
	64
	64
	64
	64
	64

	IPv6 header
	320
	320
	320
	320
	320
	320
	320
	320
	320

	Total bits per 20 ms
	776
	872
	1016
	1080
	1144
	1240
	1304
	1432
	1464

	Total bit-rate (kbps)
	19.4
	21.8
	25.4
	27
	28.6
	31
	32.6
	35.8
	36.6

	AS
	20
	22
	26
	27
	29
	31
	33
	36
	37


*** End change 2 ***
*** Start change 3 ***
A.1
SDP offers for speech sessions initiated by MTSI client in terminal

This Annex includes several SDP examples for session setup for speech. SDP examples for sessions with speech and DTMF are shown in Annex G. These SDP offer and answer examples are designed to highlight the respective area that is being described and should therefore not be considered as complete SDP offers and answers. See TS 24.229 [7] for a complete description of the SDPs. Therefore mandated session parameters such as b=AS should be assumed as present in the media and session level, even if they are not included in the SDP examples.
Some of the SDP examples contain a=fmtp lines that are too long to meet the column width constraints of this document and are therefore folded into several lines using the backslash (“\”) character. In a real SDP, long lines would appear as one single line and not as such folded lines.

Some of the examples included in this Annex outline configurations that have been optimized for HSPA. These configurations are equally applicable to E-UTRAN access since the packetization recommendations for HSPA and E-UTRAN in Clauses 7.4.2 and 7.5.2.1 for MTSI clients and Clause 12.3.2 for MTSI media gateways are identical.
*** End change 3 ***
*** Start change 4 ***
A.6
SDP example with bandwidth information

This clause gives an example where the bandwidth modifiers have been included in the SDP offer.

Table A.6.1: SDP example with bandwidth information

	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

t=0 0

b=AS:345

a=tcap:1 RTP/AVPF

m=audio 49152 RTP/AVP 97 98

a=pcfg:1 t=1

b=AS:30

b=RS:0

b=RR:2000

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/AVP 99

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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


The b=AS value indicates the media bandwidth, excluding RTCP, see RFC 3550, section 6.2. On session level, the b=AS value indicates the sum of the media bandwidths, excluding RTCP.

In this example, the bandwidth for RTCP is allocated such that it allows for sending at least 2 compound RTCP packets per second. The size of a RTCP Sender Report is estimated to 110 bytes, given IPv4 and point-to-point sessions. The corresponding bandwidth then becomes 1760 bps which means that compound RTCP packets can be sent a little more frequently than twice per second.

For speech sessions, the RTCP bandwidth is set to 2000 bps to give room for adaptation requests with APP packets according to clause 10.2 in at least some of the RTCP messages. This adds 16 bytes to the RTCP packet.
The b=AS of AMR, 30, is set in the media level as the larger of the b=AS for bandwidth-efficient payload format, 29, and the b=AS for octet-aligned payload format, 30, with IPv4.
For video, the RTCP bandwidth is set to 2500 bps to give room for slightly more frequent reporting and also to give room for codec-control messages (CCM) [43].

Setting the RS value to 0 does not mean that senders are not allowed to send RTCP packets. It instead means that sending clients are treated in the same way as receive-only clients, see also RFC 3556 [42].

The tcap attribute is in this example given on the session level to avoid repeating it for each media type.
*** End change 4 ***
*** Start change 5 ***
A.8
SDP example with QoS negotiation

This clause gives an example of an SDP interchange with negotiated QoS parameters.

Table A.8.1: SDP example with QoS negotiation

	SDP offer from MTSI client in terminal A to B in SIP INVITE message

	v=0

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

s=Example of using AS to indicate negotiated QoS in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

t=0 0
b=AS:345

a=tcap:1 RTP/AVPF

m=audio 49152 RTP/AVP 97 98

a=pcfg:1 t=1
b=AS:30

b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVP 99

a=pcfg:1 t=1
b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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

	SDP answer from UE B to A in 200/OK message

	v=0

o=Example_SERVER2 34135268010 IN IP4 server2.example.com

s=Example of using AS to indicate negotiated QoS in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

t=0 0

b=AS:344
m=audio 49152 RTP/AVPF 97

a=pcfg:1 t=1
b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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

	SDP offer from MTSI client in terminal B to A in SIP UPDATE message

	v=0

o=Example_SERVER2 34135268010 IN IP4 server2.example.com

s=Example of using AS to indicate negotiated QoS in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

t=0 0
b=AS:59
m=audio 49252 RTP/AVPF 97

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 49254 RTP/AVPF 99

b=AS:30

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=Z0LgC5ZUCg/I,aM4BrFSAa

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

	SDP answer from MTSI client in terminal A to B in 200/OK RESPONSE to UPDATE message

	v=0

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

s=Example of using AS to indicate negotiated QoS in MTSI

c=IN IP4 aaa.bbb.ccc.ddd

t=0 0
b=AS:77
m=audio 49152 RTP/AVPF 97

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 49154 RTP/AVPF 99

b=AS:48

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=Z0LgC5ZUCg/I,aM4BrFSAa

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


The example in table A.8.1 shows an SDP exchange that reflects the signalling of negotiated QoS during initial session setup when there is only one PDP context for the whole session. The first offer-answer procedure is initiated by the MTSI client in terminal A at session setup. The responding MTSI client chose the bandwidth-efficient payload format, by excluding the octet-align parameter, and reduced the bandwidth in b=AS to 29. The second offer-answer procedure is initiated by the MTSI client in terminal B when it receives a different negotiated QoS, only 30 kbps for video, than what was indicated in the first SDP offer from A. To notify A, B sends a new SDP offer, in this case embedded in an UPDATE message, to A indicating the lower negotiated QoS bit rate. The MTSI client in terminal A responds with its negotiated QoS value to B.

NOTE:
The bit rate in the second SDP answer, 48 kbps, was deliberately chosen to show that this is a fully valid SDP answer even though the second SDP offer only defines 30 kbps. It is however recommended that the UEs choose the same bandwidths whenever possible.

The SDP offer in the SIP UPDATE message contains only one encoding format since the answerer has already removed all but one encoding format in the SDP answer to the initial SDP offer.

In this example it is assumed that the SDPCapNeg framework is not needed in the UPDATE since the RTP profile has already been chosen in the initial invitation.
*** End change 5 ***
*** Start change 6 ***
A.11
Adding a video component to an on-going video call session

The MTSI client in a terminal can add, remove and modify the media components during an ongoing MTSI session. This clause describes the SDP offer in the initial SIP INVITE message, see Table A.11.1, and the SDP in the subsequent re-INVITE or UPDATE message for adding a video stream to the ongoing MTSI video call session, see Table A.11.2. Corresponding SDP answers in the SIP 200/OK responses are also described.

The initial video call session contains one video component and one speech component. During the session, the MTSI client in terminal A adds a uni-directional video component (such as one video clip) to the ongoing video call session. The SDP content attribute “a=content:main” and “a=content:alt” are used to label the main and alternative video components respectively [81].

This example does not show how to use the content attribute in combination with the grouping attribute, nor does it show how to use the content attribute in combination with the synchronization attribute defined in Clause 6.2.6.

Table A.11.1: SDP offer/answer for setting up a video telephony session
	SDP offer from MTSI client in terminal A to B in SIP INVITE message

	a=tcap:1 RTP/AVPF

m=audio 49150 RTP/AVP 96

a=pcfg:1 t=1

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:96 AMR/8000/1

a=fmtp:96 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 54320 RTP/AVP 99

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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

	SDP answer from MTSI client in terminal B to A in 200/OK RESPONSE message

	m=audio 49152 RTP/AVPF 96

a=acfg:1 t=1

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:96 AMR/8000/1

a=fmtp:96 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 54320 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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


Table A.11.2: Second SDP offer/answer for adding one more video component
	SDP offer from MTSI client in terminal A to B in SIP UPDATE/Re-INVITE message

	a=tcap:1 RTP/AVPF

m=audio 49150 RTP/AVP 96

a=pcfg:1 t=1

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:96 AMR/8000/1

a=fmtp:96 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 54320 RTP/AVP 99

i=Main video

a=pcfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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=content:main

m=video 43200 RTP/AVP 100

i=Alternative video

a=pcfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=45;

a=content:alt

a=sendonly

	SDP answer from MTSI client in terminal B to A in 200/OK RESPONSE to UPDATE/Re-INVITE message

	m=audio 49152 RTP/AVPF 96

a=acfg:1 t=1

b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:96 AMR/8000/1

a=fmtp:96 mode-change-capability=2; max-red=220

a=ptime:20

a=maxptime:240

m=video 54320 RTP/AVPF 99

a=acfg:1 t=1

b=AS:315

b=RS:0

b=RR:2500

a=rtpmap:99 H264/90000

a=fmtp:99 packetization-mode=0; profile-level-id=42e00c; \

     sprop-parameter-sets=J0LgDZWgUH6Af1A=,KM46gA==

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=content:main

m=video 43200 RTP/AVPF 100

a=acfg:1 t=1

b=AS:128

b=RS:0

b=RR:2500

a=rtpmap:100 H263-2000/90000

a=fmtp:100 profile=0;level=45;

a=content:alt

a=recvonly


*** End change 6 ***
*** Start change 7 ***
A.12.1.1
With RTP/AVP and zero RTCP bandwidth

The following SDP offer and SDP answer are likely when both MTSI clients in terminals use ECN for speech.

This SDP example is based on the SDP example found in Table A.3.0 except that bandwidth information for the media has been added, zero RTCP bandwidth has been negotiated, and AVPF is not offered.

Table A.12.1.1: SDP example

	SDP offer

	m=audio 49152 RTP/AVP 97 98

b=AS:30

b=RS:0

b=RR:0

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=ecn-capable-rtp: leap; ect=0

a=ptime:20

a=maxptime:240

	SDP answer

	m=audio 49152 RTP/AVP 99

b=AS:29
b=RS:0

b=RR:0

a=rtpmap:99 AMR/8000/1

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

a=ecn-capable-rtp: leap; ect=0

a=ptime:20

a=maxptime:240


Comments:

The SDP offer includes the SDP attribute ‘ecn-capable-rtp’ to indicate that ECN is supported. The SDP offer further includes the parameters: ‘leap’ to indicate that the leap-of-faith initiation method is to be used; and ‘ect=0’ to request that the other endpoint sets the ECN bits to ECT(0). The SDP offer does not include the "rtcp-fb" attribute for negotiating use of the RTCP AVPF ECN feedback messages [84]. This results in RTP CMR [28] being used as the application specific feedback for ECN-triggered adaptation. The SDP offer also proposes to not use RTCP for the session.

The SDP answer is configured in the same way as in the offer to indicate that the ECN usage and its configuration is agreeable to be used in the session.

A.12.1.2
With RTP/AVPF and non-zero RTCP bandwidth

This SDP example is based on the SDP example found in Table A.3.0 except that bandwidth information for the media has been added. The negotiation of Reduced-Size RTCP is added together with the ECN negotiation. Non-zero RTCP bandwidth and AVPF have also been negotiated.

Table A.12.1.2: SDP example

	SDP offer

	m=audio 49152 RTP/AVP 97 98
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1
b=AS:30

b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=ecn-capable-rtp: leap; ect=0
a=rtcp-rsize
a=ptime:20

a=maxptime:240

	SDP answer

	m=audio 49152 RTP/AVPF 99
a=acfg:1 t=1
b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:99 AMR/8000/1

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

a=ecn-capable-rtp: leap; ect=0
a=rtcp-rsize
a=ptime:20

a=maxptime:240


Comments:

The SDP offer includes the SDP attribute ‘ecn-capable-rtp’ to indicate that ECN is supported. The SDP offer further includes the parameters: ‘leap’ to indicate that the leap-of-faith initiation method is to be used; and ‘ect=0’ to request that the other endpoint sets the ECN bits to ECT(0).  The SDP offer does not include the "rtcp-fb" attribute for negotiating use of the RTCP AVPF ECN feedback messages [84].  This results in RTCP-APP CMR and reduced-size RTCP being used as the application specific feedback for ECN-related adaptation.

The SDP answer is configured in the same way as in the offer to indicate that the ECN usage and its configuration is agreeable to be used in the session.

A.12.1.3
With RTCP ECN feedback messages and RTCP XR ECN summary reports for inter-working with non-MTSI clients

The following SDP offer and SDP answer are possible when an MTSI client is inter-working with non-MTSI clients and when the MTSI client supports RTCP AVPF ECN feedback messages and RTCP XR ECN summary reports.
Table A.12.1.3: SDP example

	SDP offer

	m=audio 49152 RTP/AVP 97 98
a=tcap:1 RTP/AVPF

a=pcfg:1 t=1
b=AS:30

b=RS:0

b=RR:2000

a=rtpmap:97 AMR/8000/1

a=fmtp:97 mode-change-capability=2; max-red=220

a=rtpmap:98 AMR/8000/1

a=fmtp:98 mode-change-capability=2; max-red=220; octet-align=1

a=ecn-capable-rtp: leap; ect=0
a=rtcp-fb:* nack ecn

a=rtcp-xr:ecn-sum

a=rtcp-rsize
a=ptime:20

a=maxptime:240

	SDP answer

	m=audio 49152 RTP/AVPF 99
a=acfg:1 t=1
b=AS:29
b=RS:0

b=RR:2000

a=rtpmap:99 AMR/8000/1

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

a=ecn-capable-rtp: leap; ect=0
a=rtcp-fb:* nack ecn

a=rtcp-xr:ecn-sum 
a=rtcp-rsize
a=ptime:20

a=maxptime:240


Comments:

The SDP offer is similar to the offer in Table A.12.2. The line “a=rtcp-fb:* nack ecn” is included to indicate that the RTCP AVPF ECN feedback messages can be used by all payload types for speech. The line “a=rtcp-xr:ecn-sum” is included to indicate that the RTCP XR ECN summary reports can also be used.

Since the offering MTSI client supports the RTCP AVPF ECN feedback messages and RTCP XR ECN summary reports there is no need to insert any media gateway in the path to solve inter-working.
*** End change 7 ***
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