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ABSTRACT:
This contribution contains requirements for the EVRC Wideband extension. 

RECOMMENDATION:

Review and Adopt.
1. Introduction

EVRC wideband (EVRC-WB) is a new extension to EVRC family of codecs that provides enhanced (wideband) voice quality as compared with EVRC (narrowband) voice quality while maintaining EVRC existing system capacity. EVRC-WB introduces additional flexibility to the network operators to further prioritize and tradeoff voice quality or network capacity as so desired.

Voice communications continue to be one of the most important services in wireless networks. In many cdma2000 networks, where their present system capacity is adequate, there is a great interest to further enhance the voice quality services. Recent advances in vocoder technologies make it possible to broaden speech signal spectral into wideband domain (speech signal sampled at higher than 8 kHz) while maintaining the coding efficiencies of a narrowband coding and provide Operators greater flexibility in deploying enhanced voice quality services competitively.

These proposed enhancements are applicable to circuit switched and packet switched services.

2. Schedule of Development

The following schedule for the development of the CDMA2000 wideband speech coder is proposed:

	Tasks
	Date

	Introduction of Work Item
	2006-2

	Approval of Work Item
	2006-3

	Submission of Characterization Test plan
	2006-3

	Submission of Algorithm spec draft baseline text
	2006-4

	Approval of characterization test plan
	2006-4

	Approval of Algorithm spec Baseline text
	2006-5

	Characterization Test results
	2006-7

	Review and Freeze of Algorithm Spec
	2006-7

	Publication of Codec Algorithm Spec
	2006-9

	Submission of MPS draft baseline text
	2006-9

	Approval of MPS baseline text
	2006-10

	Preliminary distribution of EVRC-WB software
	2006-10

	Final approval of EVRC-WB software distribution
	2006-12

	Publication of MPS
	2007-1


3. EVRC Wideband Coder Requirements

This section contains the requirements for the EVRC wideband coder. 

3.1. Compatibility

A number of requirements are imposed on EVRC wideband codec because of its intended application in rate-set I of IS-95/CDMA2000 systems and in radio configuration 3 (reverse link)/3 and 4 (forward link) of IS-2000 air-interface.

3.1.1. Frame Size

EVRC wideband codec shall be compatible with a frame size of 20 ms.

EVRC wideband codec will operate in IS-95/CDMA2000 systems that use 20 ms frames.

EVRC wideband codec shall be a variable rate codec that is limited to the following four packet sizes and source coding bit rates:

· Full Rate (FR): 

171 bits/frame corresponding to 8.55 kbps

· Half Rate (HR): 

80 bits/frame corresponding to 4.0 kbps

· Quarter Rate (QR): 
40 bits/frame corresponding to 2.0 kbps

· Eighth Rate (ER): 
16 bits/frame corresponding to 0.8 kbps
3.1.2. Input/Output Sampling Rate

The input/output sampling rate for EVRC wideband codec shall be 16 kHz. Additionally, EVRC wideband codec shall support 8 KHz input/output sampling rate without resampling to 16 KHz. This would allow EVRC wideband to used as a narrowband coder (similar to EVRC-A and EVRC-B) in the Base-station for call scenarios involving interface to PSTN (for example, mobile to land calls, 3-way calls).
3.1.3. Required Operating Points and Quality Targets
EVRC wideband coder shall have an operating point to code 16 KHz sampled input speech at an  average rate that is equal or less than the average rate of EVRC-A or EVRC-B operating point 0.
While operating at an average data rate equal to or less than EVRC-A or EVRC-B Operating Point 0, EVRC-WB coder should be no worse than AMR-WB at 12.65 kbps under the same conditions. The reference AMR-WB coder shall operate in VAD/DTX mode, and shall use the example 16 kHz noise suppression algorithm that was distributed by SWG 1.1.

EVRC-WB shall be no worse than EVRC-A for use in narrowband systems when using 8 kHz sampled input/output.
3.1.3.1. Interoperability with EVRC-B
In addition, the EVRC wideband coder shall have an operating point that is bit-stream compatible with EVRC-B operating point 0. In other words, EVRC-WB shall have an encoder operating point that produces bit-streams that can be decoded by EVRC-B decoder, and EVRC-WB decoder shall be able to decode EVRC-B packet coded at Operating point 0. This capability shall operate asynchronously on a frame by frame basis.
3.1.4. Support for SO 3 and SO 68
The EVRC-WB specification shall include support for SO 3 and SO 68.
3.2. Delay

The algorithmic delay of EVRC wideband coder shall not exceed 40 ms, however, an algorithmic delay less than or equal to 35 ms is preferable.

Algorithmic delay includes frame size and look-ahead delays in addition to any other delays inherent to the design of the encoder.  Processing delay is not included.

3.3. DTX capability

EVRC-WB shall support Discontinuous Transmission of inactive portions of speech (where eighth-rate was previously used) equivalent quality compared to continuous transmission.
3.4. Interface to jittered packet arrival times

EVRC-WB decoder shall include support to produce dynamically varying output frame sizes (variable rate rendering). This is necessary to interface to dynamic jitter buffer schemes to handle variable arrival times in cdma2000 HRPD rev A systems.
3.5. Limits on Complexity and Memory Usage

This section contains objectives for EVRC-WB

Memory

Data RAM
-
12.5 Kwords

Table ROM
-
6Kwords

Program Memory
-
Less than EVRC-B
WMOPS  -
less than EVRC-B
3.6. Robustness

There are a number of requirements imposed upon EVRC wideband coder due to its global application in a wireless telephony environment.

3.6.1. Music on Hold

EVRC wideband coder shall reproduce music with reasonably good quality (recognizable as music) and without any objectionable audible distortion. 

3.6.2. Robustness to Frames with Corrupted Information

The IS-95/CDMA2000 systems notify the speech codec, including EVRC wideband coder, when a known frame error occurs.  The IS-95/CDMA2000 systems occasionally label as good a frame that has been corrupted due to channel errors.  In this case EVRC wideband coder receives a frame of random bits that has been marked as good and with a certain frame rate.  

EVRC wideband coder shall be further robust to frames with corrupted rate information that have been marked good with no objectionable artifacts produced.
.

3.6.3. In-Band Signaling Support

For dim-and-burst signaling, the encoder is not allowed to transmit full-rate packets and the rate usage is constrained to half-rate maximum. For blank-and-burst signaling, the encoder is not allowed to send information packets and a frame erasure (a blank packet type that contains no information bits is transmitted to the receiver which is dealt with similar to a frame erasure condition) is declared at the receiver.

EVRC wideband coder shall be capable of handling dim and burst and blank and burst signaling.

3.6.4. Forward Link Signaling Inter-working Function

Generating Rate ½ frames in a timely manner is critical for signaling during power control and handoffs.  In a packet-core network, the delays in messaging between network elements may exceed system requirements for signaling.  In transcoder free operation (TrFO; i.e., configuration of a speech or multimedia call for which transcoders are not present in the communication path) and voice-over-IP (VoIP) calls, where the vocoders are at the end points, external to the network, make the problem even worse. TrFO and VoIP calls are important transport mechanisms for any wideband coder.

EVRC wideband coder shall supply/support Rate 1 to Rate ½ translation.
The process of Rate 1 to Rate ½ translation shall be a memoryless transformation and shall have minimal complexity.
3.6.5. All-Ones 1/8 Rate Frame Handling

EVRC wideband encoder shall not transmit 1/8 rate frames containing all ones. EVRC wideband decoder shall treat all ones 1/8 rate frames as erased frames.

3.6.6. All-Zeros Frame Handling

EVRC wideband encoder shall not generate all zeros frames. EVRC wideband decoder is required to treat all-zeros frames in Rate 1, Rate ½, Rate ¼, and Rate 1/8 as erased frames.
3.6.7. Noise Suppression

Although noise suppression is algorithmically optional its functionality is mandatory.

3.6.8. TTY support

EVRC-WB shall reliably transport 45.5 and 50 baud TTY baudot tones.
3.6.9. DTMF support
EVRC-WB should reliably transport DTMF tones. 
3.6.10. In band DATA support

EVRC-WB shall have inband data transport capability.
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