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1
Introduction

Proceed with action point AP#70.02 “Further investigate test requirements for EVS/AMR-WB IO mode including possible extension of TC 12.26 to support all options of switching”.
2
Discussion
EVS AMR-WB IO mode
According TS 26.445 [1], 4.1
An AMR-WB Interoperable mode is also provided which operates at bit rates for the encoded bit stream of 6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05 or 23.85 kbit/s.

The procedure of this document is mandatory for implementation in all network entities and User Equipment (UE)s supporting the EVS coder.

The AMR-WB Interoperable mode is a mandatory part of the Enhanced Voice Services coder.
Switching of Coding Modes
A. According TS 26.445 [1], 4.4.1 switching between different modes is possible on a frame-by-frame basis and ensured to be as seamless as possible. 
B. According TS 26.114 [2], 12.3.4 and 10.2.1.10 switching can be used with RTCP-APP.
C. According TS 26.445 [1], switching can be used with the SDP offer answer model.
For seamless switching between primary and AMR-WB IO modes different RTP payload requirements are required. Different payload sizes and formats are possible. E.g. TS 26.445 [1] encoded frame, TS 26.445 [1] EVS RTP payload formats (Header-Full format or Compact Format) and RFC 4867 [3]. Some examples:
1. TS 26.445 [1], 5.4.5.1 Switching from primary modes to AMR-WB IO
When a CELP based AMR-WB IO encoded frame is preceded by a primary mode encoded frame, the memories of the CELP AMR-WB IO encoded frame have to be updated or converted before starting the encoding. These include:
· Convert previous quantized end-frame LSFs to ISFs

…






2. TS 26.445 [1], 6.3.5.1 Switching from primary modes to AMR-WB IO
      
 In addition to processing described Subclause 5.4.5.1, the following is done:

· Reset the unvoiced/audio signal improvement memories

· Reset AMR-WB BWE memories

…
3. TS 26.445 [1], A.2.1  EVS codec Compact Format
The Compact format uses protected payload sizes that uniquely identify EVS codec modes (EVS Primary or EVS AMR-WB IO mode) and bit-rates. The protected payload sizes are used for determining the bit-rate of a received coded frame at the receiver.
4. TS 26.445 [1], A.2 RTP Payload Format
In addition to the EVS RTP Payload Format, RFC 4867 [15] format shall also be supported for the EVS AMR-WB IO modes to provide the backward interoperability with legacy AMR-WB terminals.
5. RFC 4867 [3],  4.3.1 The Payload Header
CMR (4 bits): Indicates a codec mode request sent to the speech encoder at the site of the receiver of this payload.
…
 If receiving a payload with a CMR value that is not a speech mode or NO_DATA, the CMR MUST be ignored by the receiver.
To implement all, or a selected part of, low level details and use the RTP payload content in a test model would require an extensive effort. Any obvious test method to verify a success switch, based on the payload contents, is not found. 
For switching between primary and AMR-WB IO modes using RTCP-APP signaling messages, RTCP message is used. 

1. TS 26.114 [2], 10.2.1.10

RTCP_APP_REQ_EP2I: EVS Primary mode to EVS AMR-WB IO mode Switching Request

But, RTCP-APP is not allowed according the IR.92 statement “RTCP-APP must not be used for Codec Mode Requests (CMR).” 
For switching between primary and AMR-WB IO modes using SDP offer answer model, the SDP parameter evs-mode-switch is used.

1. TS 26.445 [1], A.3.1
evs-mode-switch:
Permissible values are 0 and 1. If evs-mode-switch is 0 or not present, EVS primary mode is used at the start or update of the session for the send and the receive directions. If evs-mode-switch is 1, EVS AMR-WB IO mode is used at the start or update of the session for the send and the receive directions.
Switching methods summary

A. Seamless using different RTP payload  

a. RFC 4867 [3] format for the EVS AMR-WB IO mode

i. No obvious method to verify a successful switch 

B. RTCP-APP

a. EVS Primary mode to EVS AMR-WB IO mode Switching Request
i. But, IR.92 “RTCP-APP must not be used for Codec Mode Requests (CMR).”

C.  SDP 

a. evs-mode-switch
i. TS 26.445 [1], A.3.1 “is used at the start or update of the session for the send and the receive directions.”
3
Proposal
It’s proposed

1. The support of EVS/AMR-WB IO mode should be verified. 

2. Seamless switching between primary and AMR-WB IO modes is not feasible to verify and should not be considered.
3. The current test case 12.26 includes a feasible method and can be used as specified.
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