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1. 
Introduction

A new Rel-13 Work Item ([1]) has been approved at RAN#66, targeting to add UTRAN support for EVS over CS, as per SA4 ongoing Rel-13 work. Based on the WI objectives, and the RAN work plan ([2], [8]), one of the RAN2 tasks is to update the TR 25.993 ([3]) for adding new EVS related RABs (and RB/RAB combinations). 

This paper presents the main expected 25.993 changes, including few initial examples of RABs and their configuration parameters, and highlights few initial discussioon points.
2. 
Discussion
Some considerations on EVS codec rates and RAB configuration impacts have been provided in [6], [7]. Few more notes and aspects to consider are described below. 

Annex A includes pseudo changes to 25.993, including few initial (simple) examples of RABs and their configuration parameters, which can be used as reference for discussion/analysis. Those configuration examples are based on certain proposals on RAB operation ([7]), e.g. using one RAB sub-flow, which assumes Equal Error Protection (EEP) to be adopted as EVS channel coding scheme. A simple RB/RAB combinations is used, e.g. CS RAB + 3.4 SRB, for illustrative purposes. AMR-IO modes are not considered, for simplicity.
The provided configuration parameters should be assumed as initial proposal/suggestion (to be verified and finalized). Certain parameters have been derived by AMR-NB and/or AMR-WB existing RABs, while new or specific EVS parameters are based on the new defined EVS bit rates and bit allocations (see details in Annex B, from [4], [5]). As indicated in the Work Item plan [1], RAN1 should be involved in reviewing specific L1/L2 parameters. 
As known, EVS codec mode set(s) and bit rates to adopt for CS are still under discussion (in SA4). Thus only two extreme examples are provided in Annex A: single rate CS RAB (min codec rate) and comprehensive multi-rate CS RAB (up to 24.4 kbps). As it can be observed, when adding higher max bit rates to a certain RAB, certain parameters are constrained by the highest rates, causing some relevant impacts to expected performance benefits of configuring lower rate RABs. For example, looking at the PHY layer spreading factor (SF), among the main parameters, it is clear that capacity savings are lost if a less efficient SF (allowing higher data rates) is configured/used. 
One more aspect that would require some RAN2 specific discussion is about baseline RAB and RB/RAB combinations to define for EVS, particularly looking at CS-only RABs, mRABs with one or multiple PS RABs, PS-R99 versus HS for UL/DL. Annex A only lists a couple of reference cases (new section headers); further details are postponed to future contributions. 
3. 
Conclusions
The objective of this paper was mainly to provide few initial examples of EVS RABs and their configuration parameters, as reference for discussing RAN related impacts (e.g. due to selected codec mode sets/rates), and also illustrate the expected spec changes to the corresponding RAN2 TR. 
For aspects requiring further inter-WG discussion/coordination (e.g. with SA4 on EVS mode sets/rates), RAN2 should provide timely technical inputs to other groups if/when possible. One initial aspect highlighted above regards the impacts of defining multi-rate RABs with a mix of lower and higher data rates, i.e. configuration parameters constraints (and relative performance impacts) should be carefully considered. 
RAN2 should further discuss RAN-only matters, e.g. propose which RAB/RB combinations (with SRBs and/or mRABs) should be defined for the new EVS RABs.
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Annex A – Pseudo-changes to TR 25.993
Changes and/or new sections are highlighted in red.

------------------------
5.3
Conversational class Radio Access Bearers 

5.3.1
CS domain

Table 5.3.1-1: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / CS RAB 

	UL [Y] kbps for CS voice
	DL [Y] kbps for CS voice

	4.75

5.15

5.9

6.7

7.4

7.95 

10.2

12.2
	4.75

5.15

5.9

6.7

7.4

7.95

10.2 

12.2


NOTE:
It is understood that for speech service the AMR mode may be operated asymmetrically for the uplink and downlink. Multirate AMR can apply a set of UL and DL datarate out of the entire set of NB-AMR rates, where the set is the same for UL and DL, while the RAB configuration is always set up symmetrically (e.g. same rates in the UL and DL).

Table 5.3.1-2: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / CS RAB 

	UL [Y] kbps for CS voice (WB-AMR)
	DL [Y] kbps for CS voice (WB-AMR)

	6.60 

8.85 

12.65

14.25 

15.85 

18.25 

19.25 

23.05

23.85
	6.60 

8.85 

12.65

14.25 

15.85 

18.25 

19.25 

23.05

23.85


NOTE:
It is understood that for speech service the AMR mode may be operated asymmetrically for the uplink and downlink. Multirate AMR can apply a set of UL and DL datarate out of the entire set of WB-AMR rates, where the set is the same for UL and DL, while the RAB configuration is always set up symmetrically (e.g. same rates in the UL and DL).
Table 5.3.1-x: Conversational / speech / UL: [Y] kbps DL: [Y] kbps / CS RAB 

	UL [Y] kbps for CS voice (EVS)
	DL [Y] kbps for CS voice (EVS)

	5.9

7.2

8

9.6

13.2

16.6

24.4
	5.9

7.2

8

9.6

13.2

16.6

24.4


NOTE:
It is understood that for speech service the EVS mode may be operated asymmetrically for the uplink and downlink. EVS can apply a set of UL and DL data-rates out of the entire set of EVS rates, where the set is the same for UL and DL, while the RAB configuration is always set up symmetrically (e.g. same rates in the UL and DL).

<NEXT CHANGE>
Editor’s note: In the next section, only few selected RAB examples – not exhaustive – are provided. Configuration parameters should be assumed as initial proposal/suggestion (to be finalized). 
7
Examples of Radio Bearers and Signalling Radio Bearers for FDD
7.1 Combinations on DPCH
7.1.xx
Conversational / speech (EVS) / UL:(5.9) DL:(5.9) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH
NOTE: “(EVS)” added to differentiate it from AMR-NB 5.9 RAB.

7.1.xx.1
Uplink

7.1.xx.1.1
Transport channel parameters

7.1.xx.1.1.1
Transport channel parameters for Conversational / speech / UL: (5.9) kbps / CS RAB

	Higher layer
	RAB/Signalling RB
	RAB subflow #1

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM

	
	Payload sizes, bit
	48, 56, 144, 160 (alt. 0, 48, 56, 144, 160)

	
	Max data rate, bps
	8 000

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	48, 56, 144, 160 (alt. 0, 48, 56, 144, 160)

	
	TFS
	TF0, bits
	0x160 (alt. 1x0) (note)

	
	
	TF1, bits
	1x48

	
	
	TF2, bits
	1x56

	
	
	TF3, bits
	1x144

	
	
	TF4, bits 
	1x160

	
	TTI, ms
	20

	
	Coding type
	CC 1/3

	
	CRC, bit
	12

	
	Max number of bits/TTI after channel coding
	540

	
	Uplink: Max number of bits/radio frame before rate matching
	270

	
	RM attribute
	100 to 256

	NOTE:      In case of using this alternative, CRC parity bits are to be attached to RAB subflow#1 any time

            since number of TrBlks are 1 even if there is no data on RAB subflow#1

            (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).


7.1.xx.1.1.2
Transport channel parameters for UL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].

7.1.xx.1.1.3
TFCS
	TFCS size
	10

	TFCS
	(RAB subflow#1, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0)
(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)


7.1.xx.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	64 

	
	Max number of DPDCH data bits/radio frame
	600

	
	Puncturing Limit
	0.96


7.1.xx.2
Downlink
7.1.xx.2.1
Transport channel parameters
7.1.xx.2.1.1
Transport channel parameters for Conversational / speech / DL: (5.9) kbps / CS RAB
	Higher layer
	RAB/Signalling RB
	RAB subflow #1

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM

	
	Payload sizes, bit
	0, 48, 56, 144, 160

	
	Max data rate, bps
	8 000

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	0, 48, 56, 144, 160

	
	TFS
	TF0, bits
	1x0 (note)

	
	
	TF1, bits
	1x48

	
	
	TF2, bits
	1x56

	
	
	TF3, bits
	1x144

	
	
	TF4, bits
	1x160

	
	TTI, ms
	20

	
	Coding type
	CC 1/3

	
	CRC, bit
	12

	
	Max number of bits/TTI after channel coding
	540

	
	RM attribute
	100 to 256

	NOTE:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).


7.1.xx.2.1.2
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.1.xx.2.1.3
TFCS
	TFCS size
	10

	TFCS
	(RAB subflow#1, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0)
(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1)


7.1.xx.2.2
Physical channel parameters

	DPCH

Downlink
	DTX position
	Fixed

	
	Spreading factor
	256

	
	DPCCH
	Number of TFCI bits/slot
	0

	
	
	Number of TPC bits/slot
	2

	
	
	Number of Pilot bits/slot
	2

	
	DPDCH
	Number of data bits/slot
	16

	
	
	Number of data bits/frame
	240


7.1.xx
Conversational / speech / UL:(24.4 16.4 13.2 9.6 8 7.2 5.9) DL:(24.4 16.4 13.2 9.6 8 7.2 5.9) kbps / CS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH

7.1.xx.1
Uplink

7.1.xx.1.1
Transport channel parameters

7.1.xx.1.1.1
Transport channel parameters for Conversational / speech / UL: (24.4 16.4 13.2 9.6 8 7.2 5.9) kbps / CS RAB

	Higher layer
	RAB/Signalling RB
	RAB subflow #1

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM

	
	Payload sizes, bit
	48, 56, 144, 160, 192, 264, 328, 488 (alt. 0, 48, 56, 144, 160, 192, 264, 328, 488)

	
	Max data rate, bps
	24 400

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	48, 56, 144, 160, 192, 264, 328, 488 (alt. 0, 48, 56, 144, 160, 192, 264, 328, 488)

	
	TFS
	TF0, bits
	0x488 (alt. 1x0) (note)

	
	
	TF1, bits
	1x48

	
	
	TF2, bits
	1x56

	
	
	TF3, bits
	1x144

	
	
	TF4, bits
	1x160

	
	
	TF5, bits
	1x192

	
	
	TF6, bits
	1x264

	
	
	TF7, bits
	1x328

	
	
	TF8, bits
	1x488

	
	TTI, ms
	20

	
	Coding type
	CC 1/3

	
	CRC, bit
	12

	
	Max number of bits/TTI after channel coding
	1524

	
	Uplink: Max number of bits/radio frame before rate matching
	762

	
	RM attribute
	100 to 210

	NOTE :
In case of using this alternative, CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see subclause 4.2.1.1 in TS 25.212).


7.1.xx.1.1.2
Transport channel parameters for UL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.1.1.1 of [1].

7.1.xx.1.1.3
TFCS
	TFCS size
	18

	TFCS
	(RAB subflow#1, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0), (TF5, TF0), (TF6, TF0), (TF7, TF0), (TF8, TF0),
(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1), (TF5, TF1), (TF6, TF1), (TF7, TF1), (TF8, TF1)


7.1.xx.1.2
Physical channel parameters

	DPCH Uplink
	Min spreading factor
	32

	
	Max number of DPDCH data bits/radio frame
	1200

	
	Puncturing Limit
	1


7.1.xx.2
Downlink
7.1.xx.2.1
Transport channel parameters
7.1.xx.2.1.1
Transport channel parameters for Conversational / speech / DL: (24.4 16.4 13.2 9.6 8 7.2 5.9) kbps / CS RAB
	Higher layer
	RAB/Signalling RB
	RAB subflow #1

	RLC
	Logical channel type
	DTCH

	
	RLC mode
	TM

	
	Payload sizes, bit
	0, 48, 56, 144, 160, 192, 264, 328, 488

	
	Max data rate, bps
	24 400

	
	TrD PDU header, bit
	0

	MAC
	MAC header, bit
	0

	
	MAC multiplexing
	N/A

	Layer 1
	TrCH type
	DCH

	
	TB sizes, bit
	0, 48, 56, 144, 160, 192, 264, 328, 488

	
	TFS
	TF0, bits
	1x0 (note)

	
	
	TF1, bits
	1x48

	
	
	TF2, bits
	1x56

	
	
	TF3, bits
	1x144

	
	
	TF4, bits
	1x160

	
	
	TF5, bits
	1x192

	
	
	TF6, bits
	1x264

	
	
	TF7, bits
	1x328

	
	
	TF8, bits
	1x488

	
	TTI, ms
	20

	
	Coding type
	CC 1/3

	
	CRC, bit
	12

	
	Max number of bits/TTI after channel coding
	1524

	
	RM attribute
	100 to 256

	NOTE:
CRC parity bits are to be attached to RAB subflow#1 any time since number of TrBlks are 1 even if there is no data on RAB subflow#1 (see clause 4.2.1.1 in 3GPP TS 25.212 [14]).


7.1.xx.2.1.2
Transport channel parameters for DL:3.4 kbps SRBs for DCCH

See subclause 6.10.2.4.1.2.2.1.1 of [1].

7.1.xx.2.1.3
TFCS
	TFCS size
	18

	TFCS
	(RAB subflow#1, DCCH)=

(TF0, TF0), (TF1, TF0), (TF2, TF0), (TF3, TF0), (TF4, TF0), (TF5, TF0), (TF6, TF0), (TF7, TF0), (TF8, TF0),
(TF0, TF1), (TF1, TF1), (TF2, TF1), (TF3, TF1), (TF4, TF1), (TF5, TF1), (TF6, TF1), (TF7, TF1), (TF8, TF1)


7.1.xx.2.2
Physical channel parameters

	DPCH

Downlink
	DTX position
	Fixed

	
	Spreading factor
	64

	
	DPCCH
	Number of TFCI bits/slot
	0

	
	
	Number of TPC bits/slot
	4 

	
	
	Number of Pilot bits/slot
	8 

	
	DPDCH
	Number of data bits/slot
	60

	
	
	Number of data bits/frame
	900


<NEXT CHANGE>
Editor’s note: Only a couple of mRAB cases are listed below (as new section headers), mainly for reference; further discussion is postponed to future contributions. 

7.4 
Radio Bearer and Radio Bearer Combinations on DPCH and HS-PDSCH 
7.4.xx
Conversational / speech / UL:(24.4 16.4 13.2 9.6 8 7.2 5.9) DL:( 24.4 16.4 13.2 9.6 8 7.2 5.9) kbps / CS RAB + Interactive or Background / UL:YY DL:[Bit rate depending on the UE category] / PS RAB+ UL:3.4 DL:3.4 kbps SRBs for DCCH 

7.5
Radio Bearer and Radio Bearer Combinations on E-DPDCH and HS-PDSCH
7.5.xx
Conversational / speech / UL:(24.4 16.4 13.2 9.6 8 7.2 5.9) DL:( 24.4 16.4 13.2 9.6 8 7.2 5.9) kbps / CS RAB + Interactive or background / UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH on DCH 

ANNEX B – EVS bit rates/allocations (from SA4 specs)
B1. EVS Source codec bit rates (from TS 26.411)
Table 1: Source codec bit-rates for the EVS codec

	Source codec bit-rate (kbit/s)
	Audio bandwidths supported
	Source Controlled Operation Available

	5,9 (SC-VBR)
	NB, WB
	Yes (Always On)

	7,2
	NB, WB
	Yes

	8.0
	NB, WB
	Yes

	9,6
	NB, WB, SWB
	Yes

	13,2
	NB, WB, SWB
	Yes

	13,2 (channel aware)
	WB, SWB
	Yes

	16,4
	NB, WB, SWB, FB
	Yes

	24,4
	NB, WB, SWB, FB
	Yes

	32
	WB, SWB, FB
	Yes

	48
	WB, SWB, FB
	Yes

	64
	WB, SWB, FB
	Yes

	96
	WB, SWB, FB
	Yes

	128
	WB, SWB, FB
	Yes


B2. EVS Bit allocations (from TS 26.445)
7
Description of the transmitted parameter indices

7.1
Bit allocation for the default option

The allocation of the bits for various operating modes in the EVS encoder is shown for each bitrate in the following tables. Note that the most significant bit (MSB) of each codec parameter is always sent first. In the tables below, the abbreviation CT is used to denote the coder type and the abbreviation BW is used to denote the bandwidth.

7.1.1
Bit allocation at VBR 5.9, 7.2 – 9.6 kbps

The EVS codec encodes NB and WB content at 7.2 and 8.0 kbps with CELP core or HQ-MDCT core. No extension layer is used at these bitrates. The EVS codec encodes NB and WB content at 9.6 kbps with CELP core or TCX core. To encode WB signals at 9.6 kbps, the CELP core uses TBE extension layer and the TCX core uses IGF extension layer. Similarly to encode SWB signals at 9.6 kbps, the CELP core uses TBE extension layer and the TCX core uses IGF extension layer.

VBR mode uses 4 different active frame types with different bit rates to achieve the average bit rate of 5.9 kbps. The 4 different frame rates are 2.8 kbps PPP frame, 2.8 kbps NELP frame, and 7.2 kbps and 8 kbps CELP frames. The CT bits are allocated as 1 bit to differentiate active 2.8 kbps (PPP or NELP) frames from any other 2.8 kbps frames (such as SID frame with payload header) and the remaining 2 bits are used to represent NB PPP, WB PPP, NB NELP and WB NELP frames.

Table 179: Bit allocation at 7.2 – 9.6 kbps and 2.8 kbps PPP/NELP

	Description
	2.8 PPP
	2.8 NELP
	7.2
	8.0
	9.6

	core
	CELP
	CELP
	CELP

HQ-MDCT
	CELP

HQ-MDCT
	CELP
	TCX

	ext. layer
	NO
	NO
	NO
	NO
	SWB TBE
	WB TBE
	IGF

	Number of bits per frame
	56
	56
	144
	160
	192

	BW
	
	
	4
	2

	CT
	3
	3
	
	3

	core bits
	53
	53
	140
	156
	171
	181
	187

	WB/SWB ext. layer bits
	
	
	
	
	16
	6
	


Note that the BW and CT parameters are combined together to form a single index at 7.2 and 8.0 kbps. This index conveys the information whether CELP core or HQ-MDCT core is used. At 9.6 kbps, the information about using the CELP core or the TCX core is encoded as a part of the CT parameter.

7.1.2
Bit allocation at 13.2 kbps

The EVS codec encodes NB, WB and SWB content at 13.2 kbps with CELP core, HQ-MDCT core, or TCX core. For WB signals, the CELP core uses TBE or FD extension layer. For SWB signals, the CELP core uses TBE or FD extension layer, and the TCX core uses IGF extension layer.

Table 180: Bit allocation at 13.2 kbps

	Description
	13.2

	core
	CELP
	HQ-MDCT
	TCX
	CELP
	TCX

	ext. layer
	NO
	NO
	NO
	WB TBE
	WB FD
	SWB TBE

SWB FD
	IGF

	Number of bits per frame
	264

	BW, CT, RF
	5

	TCX/HQ-MDCT core flag
	
	1
	1
	
	
	
	1

	TCX CT
	
	
	2
	
	
	
	2

	TD/FD ext. layer flag
	
	
	
	1
	1
	1
	

	core bits
	259
	258
	256
	238
	252
	227
	256

	WB/SWB ext. layer bits
	
	
	
	20
	6
	31
	


Note that the BW, CT, and RF parameters are combined together to form a single index. This index also conveys the information whether LP-based core or MDCT-based core (TCX or HQ-MDCT) is used. The decision between the HQ-MDCT core and the TCX core is encoded with one extra bit called MDCT core flag. At this bitrate, the TCX coder type is encoded with 2 extra bits (TCX CT).

7.1.3
Bit allocation at 16.4 and 24.4 kbps

The EVS codec encodes NB, WB, SWB and FB content at 16.4 and 24.4 kbps with CELP core, HQ-MDCT core or TCX core. For SWB and FB signals, the CELP core uses TBE extension layer and the TCX core uses IGF extension layer.

Table 181: Bit allocation at 16.4 kbps

	Description
	16.4

	core
	CELP
	TCX
	HQ-MDCT
	CELP
	TCX
	CELP

	ext. layer
	NO
	NO
	NO
	SWB TBE
	IGF
	FB TBE

	Number of bits per frame
	328

	BW
	2

	Reserved flag
	1

	CT
	3
	4
	2
	3
	4
	3

	core bits
	322
	321
	323
	286
	321
	287

	SWB ext. layer bits
	
	
	
	33
	
	31

	FB ext. layer bits
	
	
	
	
	
	4

	Padding bits
	
	
	
	3
	
	


Table 182: Bit allocation at 24.4 kbps

	Description
	24.4

	core
	CELP
	TCX
	HQ-MDCT
	CELP
	TCX
	CELP

	ext. layer
	NO
	NO
	NO
	SWB TBE
	IGF
	FB TBE

	Number of bits per frame
	488

	BW
	2

	Reserved flag
	1

	CELP/MDCT core flag
	1

	TCX/HQ-MDCT core flag
	
	1
	1
	
	1
	

	CELP->HQ core switching flag
	
	
	1-2
	
	
	

	CT
	2
	2
	
	2
	2
	2

	core bits
	482
	481
	481-2
	422
	481
	423

	SWB ext. layer bits
	
	
	
	57
	
	55

	FB ext. layer bits
	
	
	
	
	
	4

	Padding bits
	
	
	
	3
	
	


The information about using the CELP core or the MDCT-based core (HQ-MDCT or TCX) is transmitted as a 1-bit CELP/MDCT core flag. In the case of MDCT-based core, the next bit decides whether HQ-MDCT core or TCX core is used. In the case of TCX, the remaining 2 bits are used to represent the TCX coder type (TCX CT). In the case of HQ-MDCT core, the next one or two bits signal whether the previous frame was encoded with the CELP core or not. The second bit is used to signal its internal sampling rate (12.8 or 16 kHz) only when the previous frame was encoded with the CELP core.

7.1.4
Bit allocation at 32 kbps

The EVS codec encodes WB, SWB and FB content at 32 kbps with CELP core, HQ-MDCT core, or TCX core. For SWB and FB signals, the CELP core uses TBE or FD extension layer and the TCX core uses IGF extension layer.

Table 183: Bit allocation at 32 kbps

	Description
	32

	core
	CELP
	HQ-MDCT
	TCX
	CELP
	TCX
	CELP

	ext. layer
	NO
	NO
	NO
	SWB TBE/FD
	IGF
	FB TBE/FD

	Number of bits per frame
	640

	CELP/MDCT core flag
	1

	CELP->HQ core switching flag
	
	1-2
	
	
	
	

	TCX/HQ-MDCT core flag
	
	1
	1
	
	1
	

	BW
	4
	2
	2
	4
	2
	4

	CT
	
	
	2
	
	2
	

	TBE/FD ext. layer flag
	
	
	
	1
	
	

	core bits
	634
	632-3
	632
	602
	633
	576

	SWB ext. layer bits
	
	
	
	55/31
	
	55/31

	FB ext. layer bits
	
	
	
	
	
	4


The information about using the CELP core or the MDCT-based core (HQ-MDCT or TCX) is transmitted as a 1-bit CELP/MDCT core flag. If CELP core is selected, the BW and CT parameters are combined together to form a single index. In the case of MDCT-based core, the next bit decides whether HQ-MDCT core is used or the TCX core is used. In the case of TCX, the remaining 2 bits are used to represent the TCX coder type (TCX CT). In the case of HQ-MDCT core, the next one or two bits signal whether the previous frame was encoded with the CELP core or not. The second bit is used to signal its internal sampling rate (12.8 or 16 kHz) only when the previous frame was encoded with the CELP core. Finally, 1 bit is used to distinguish between TBE and FD extension layer in the case of CELP core.

7.1.5
Bit allocation at 48, 64, 96 and 128 kbps

The EVS codec encodes WB, SWB and FB content at 48 kbps with TCX core only. For SWB and FB signals, the TCX core uses IGF extension layer. At 64 kbps, the EVS codec encodes WB, SWB and FB content with CELP core or HQ-MDCT core. For SWB and FB signals, the CELP core uses FD extension layer.

Table 184: Bit allocation at 48, 64, 96 and 128 kbps

	Description
	48
	64
	96
	128

	core
	TCX
	TCX
	CELP
	HQ-MDCT
	CELP
	TCX
	TCX
	TCX
	TCX

	ext. layer
	NO
	IGF
	NO
	NO
	SWB FD

FB FD
	NO
	IGF
	NO
	IGF

	Number of bits per frame
	960
	1280
	1920
	2560

	CELP/MDCT 
core flag
	
	1
	
	

	CELP->HQ core switching flag
	
	
	1-2
	
	
	

	TCX/HQ-MDCT core flag
	
	
	1
	
	
	

	BW
	2
	4
	2
	4
	2
	2

	CT
	
	
	
	
	
	

	Reserved flag
	1
	
	1
	1

	TCX CT
	3
	
	3
	3

	core bits
	954
	954
	1275
	1274-5
	954
	1914
	1914
	2554
	2554

	ext. layer bits
	
	
	
	
	326
	
	
	
	


At 64 kbps, the information about using the CELP core or the HQ-MDCT core is transmitted as a 1-bit CELP/MDCT core flag. If CELP core is selected, the BW and CT parameters are combined together to form a single index. In the case of HQ-MDCT core, the next one or two bits signal whether the previous frame was encoded with the CELP core or not. The second bit is used to signal its internal sampling rate (12.8 or 16 kHz) only when the previous frame was encoded with the CELP core. 

7.2
Bit allocation for SID frames in the DTX operation

The SID payload consists of 48 bits independent of the bandwidth, bit rate and mode. The EVS codec supports three types of SID frames, one for the FD-CNG and two for the LP-CNG scheme.

Table 185: Bit allocation of FD-CNG SID frame

	Description
	FD-CNG

	Number of bits per frame
	48

	CNG type flag
	1

	Bandwidth indicator
	2

	CELP sample rate
	1

	Global gain
	7

	Spectral band energy
	37


The CNG type flag determines the usage of FD-CNG or LP-CNG. The bandwidth indicator indicates NB, WB, SWB or FB. The CELP sample rate can be 12.8 kHz or 16 kHz. The remaining bits are used for the spectral envelope information.
Table 186: Bit allocation of LP-CNG SID frame

	Description
	WB SID
	SWB SID

	Number of bits per frame
	48
	48

	CNG type flag
	1
	1

	Bandwidth indicator
	1
	1

	Core sampling rate indicator
	1
	1

	Hangover frame counter
	3
	3

	LSF bits
	29
	29

	Low-band energy bits
	7
	7

	Low-band excitation spectral envelope bits
	6
	N/A

	High-band energy bits
	N/A
	4

	Unused bits
	N/A
	2


The CNG type flag determines if the SID belongs to FD-CNG or LP-CNG. The bandwidth indicator indicates whether the SID is a WB or a SWB SID. The core sampling rate indicator indicates whether the core is running at 12.8 kHz or 16 kHz sampling rate. The hangover frame counter indicates the number of hangover frames preceding the SID. The low-band excitation spectral envelope bits are only applicable to WB SID. The high-band energy bits are only applicable to SWB SID.

7.3
Bit allocation for the AMR-WB-interoperable option

The AMR-WB-interoperable option has the same bit allocation as AMR-WB. For more details see clause 7 of [9].

7.4
Bit Allocation for the Channel-Aware Mode

The EVS codec encodes WB and SWB content at 13.2 kbps channel aware mode with CELP core or TCX core for the primary frame as well as the partial redundant frame (RF). For both WB and SWB signals, the CELP core uses TBE extension layer and the TCX core uses IGF extension layer.

The [BW, CT, and RF] information is packed in 5 bits. When RF flag is set to zero, the channel aware mode at 13.2 kbps will be a bit exact implementation of the EVS 13.2 kbps mode described in subclause 7.1.2. An ACELP partial RF information can be transmitted along with an ACELP or a TCX primary copy. Similarly, a TCX partial RF information can be transmitted along with an ACELP or a TCX primary copy. The RF frame offset information (i.e., offset = 2 or 3, or 5, or 7) at which the partial copy is transmitted with the primary frame is included in the bit stream. Similarly, the RF frame type with 3 bits that signals (RF_NO_DATA, RF_TCXFD, RF_TCXTD1, RF_TCXTD2, RF_ALLPRED, RF_NOPRED, RF_GENPRED, and RF_NELP) is included in the bit stream. Depending on the RF frame type, the distribution of number of bits used for primary copy and partial RF information varies. The last three bits in the bit stream contains the RF frame type information. The two bits before the RF frame type information contains the RF offset data. The signalling [BW, CT, and RF] is carried in the first 5 bits in the bit stream for ease of parsing by the JBM.

Table 187: Bit allocation at 13.2 kbps channel aware mode

	Description
	13.2 channel aware

	core
	CELP
	TCX

	ext. layer
	WB TBE
	SWB TBE
	IGF

	Number of bits per frame
	264

	BW, CT, RF
	5

	core bits (primary)
	183-248
	171-236
	189-254

	WB/SWB ext. layer bits (primary)
	6
	18
	

	Core bits (partial RF)
	0-60
	0-60
	0-65

	WB/SWB ext. layer bits (partial RF)
	0-5
	0-5
	

	RF offset
	2

	RF frame type
	3
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