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1 Introduction

This contribution addresses the EVS codec constant bit rate design constraint and relates the bit rates currently proposed to the existing LTE transport block sizes. The intent is to pull together all relevant information, much of it already contributed in various forms, and demonstrate that the proposed bit rates should be accepted as design constraints for the EVS codec.
2 Discussion

As the LTE air interface was designed after the standardization of AMR and AMR-WB, many of the lower-rate transport block sizes (TBS) were selected to accommodate these codecs [1]. It follows that bit rates of the EVS codec that are interoperable with AMR-WB will use the same TBS as the original AMR-WB codec, as has already been agreed.
In selecting the rates of the non-interoperable modes of the EVS codec, efficiency of operation in LTE as well as the possibility of use in legacy circuit-switched applications should be considered. These motivators again drive the selection of bit rates for the non-interoperable modes to the TBS designed for AMR-WB and AMR-NB.  Note that this contribution only addresses the bit rates of 24.4 kbps and below where efficiency is a significant driver in bit rate selection.
Table 1 below highlights the relationship between the LTE TBS and the codec constant bit rates under consideration for both the AMR-WB interoperable modes (bit rates) and the non-interoperable modes of the EVS codec.  The table highlights the agreed-upon rates for the AMR-WB interoperable modes in green and the proposed rates for the non-interoperable modes in yellow and shows the impact of a one byte and two byte overhead to the source bit rates. The relevant text from the latest revision of the EVS design constraints [2] is shown in Table 3 with the same color code.
	From Table 2
	AMR-WB
	EVS

	TBS Block Size
	Itbs , Nrb
	TBS Bit Rate – 74 bits/frame (Kbps)
	AMR-WB Rate (Kbps)
	TBS Bit Rate – 64 bits/frame (Kbps)
	1 byte overhead (Kbps)
	2 byte overhead (Kbps)

	208
	4,3
	6.7
	6.6
	7.2
	6.8
	6.4

	224
	5,3
	7.5
	(AMR-NB 7.4)
	8.0
	7.6
	7.2

	256
	6,3
	9.1
	8.85
	9.6
	9.2
	8.8

	328
	7,3
	12.7
	12.65
	13.2
	12.8
	12.4

	376*
	2,9
	15.1
	14.25
	15.6
	
	

	392
	8,3
	15.9
	14.25/15.85
	16.4
	16.0
	15.6

	456
	9,3
	19.1
	18.25
	19.6
	
	

	472
	7,4
	19.9
	19.85
	20.4
	
	

	536
	8,4
	23.1
	23.05
	23.6
	
	

	552*
	4,8
	23.9
	23.85
	24.4
	24.0
	23.6

	584
	7,5
	25.5
	23.85
	26.1
	25.7
	25.3


Table 1

Table 2 below is derived from [3] and shows the lower-rate TBS. Note that preferred TBS, given a choice, are those in the upper left quadrant of the table, where the number of physical resource blocks (NPRB) is lower and the modulation order is equal to 2 for ITBS <=9.
Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352


Table 2 [3]
In observing Table 1, it is noted that the proposed TBS for the EVS codec include all that are in the range of interest for narrowband and wideband applications (6.7-12.7 kbps), including one TBS used by AMR-NB. In addition, these TBS are all in the preferred section of Table 2. It is also observed that the selection does not include the 376 bit TBS, due to its less optimal position in Table 2.
Note also the proposal of TBS of 392 and 552 (in addition to 328) should be in the range of interest for super-wideband applications.
While the TBS of 552 bits is more efficient for the proposed 24.4 Kbps mode, its position in Table 2 appears to be less optimal than the TBS of 584 bits. In selecting 24.4 Kbps as a bit rate for the EVS codec, the TBS used for this mode can be left for future implementation.
Regarding SID frames, note that given the infrequency of their transport, the significant payload overhead compared to the source bits and the large choice of TBS below 208 bits, the selection of the SID frame size for the non-interoperable mode of the EVS codec is not as critical. It may be more important to consider transport over legacy systems in the selection of the SID frame size for the non-interoperable modes of the EVS codec.
	Bit Rates
	[The EVS candidates shall support fixed source coding at gross bit rates (EVS payload and payload header) at 7.2 kb/s, 8, 9.6, 13.2, 16.4, and 24.4 kb/s.
The net source coding bit rate shall be derived from the above gross rates by subtracting multiples of 0.4 kb/s to account for the RTP payload header.

Editor’s note: The above text is agreed under the condition that a corresponding design constraint stipulating the provision of a feasible RTP payload format for each candidate is agreed.

Further the EVS candidates shall support fixed rate source coding at net source coding bit rates of 32, 48, 64, 96, 128 kb/s.
Proposal 1:

EVS candidates shall support source controlled variable bit rates at an average bit rate over active speech at 5.15 kb/s (±5%) and 5.9 kb/s (±5%). 

Proposal 2:

Codec should support source-controlled variable bit rate (VBR).
]

SID frames shall not exceed a gross bit rate of [80] bits per frame.

The net source coding bit rate shall be derived from the above gross rates by subtracting multiples of 0.4 kb/s to account for the RTP payload header.
Editor’s note: The wording of the above paragraph might be improved.
The codec shall offer AMR-WB interoperable modes with the following bit rates:

6.6, 8.85, 12.65, 14,25, 15.85, 18.25, 19.85, 23.05, 23.85 kbps 

For AMR-WB interoperable operation the codec shall provide AMR-WB interoperable SID frames of 40 bits (net source size) during DTX operation. 


	6.1.3
	The codec shall span a large range of bit rates from low rates needed for high efficiency conversational speech services to high rates required for EVS with high quality operation. It is recommended that the offered span of bit rates shall be wide enough to allow for rate adaptation in response to available transmission resource.


Table 3 [2]
3 Conclusion

The source believes that the current text in the EVS design constraints document [2] represents a selection of bit rates that accomplishes the above goals of efficiency and backward compatibility. It is recommended that the set of constant bit rates, 7.2, 8, 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96, and 128 kb/s be adopted as design constraints for the non-interoperable modes of the EVS codec. The selection of the SID frame size should be made with the use of the EVS codec over legacy networks in mind.
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