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1. Background
This document is a revision of S4aA250135 addressing comments from SA4 #134 post-adhoc telco on Dec 02. 

2. Discussion
Given the envisioned application scenarios of ULBC codec in Clause 4, TR 26.940 targeting IMS voice service over GEO and NGSO, the codec must deliver a level of quality consistent with what end users have come to expect based on the deployed VoLTE IMS voice services. AMR-WB 12.65kbps and EVS-SWB 13.2kbps are among the commonly deployed VoLTE codec operating points. The ongoing TBS discussions in SA4 for the ULBC codec is centered around bitrates potentially in the range of 1-3 kbps. Based on the above, it is recommended to consider the following “minimum” performance requirements:
· at the lowest operating range, e.g., around 1kbps, the ULBC codec shall provide speech quality that is no worse than (NWT) that of AMR-WB @12.65kbps in clean speech, noisy speech, and in packet loss conditions,
· at the operating range, e.g., around 3kbps, the ULBC codec shall provide speech quality that is no worse than (NWT) that of EVS-SWB @13.2kbps in clean speech, noisy speech, and in packet loss conditions

2.1. A list of Reference codecs and Operating points
The source recommends including, at a minimum, the following deployed VoLTE codecs and their corresponding potential operating points in the ToR comparison ULBC codec testingsubjective evaluation.

· AMR:  12.2kbps
· AMR-WB:  8.85kbps, 12.65kbps, 23.85kbps
· EVS AMR-WB-IO:  8.85kbps, 12.65 kbps, 23.85kbps
· EVS-WB/SWB:  7.2kbps, 8kbps, 9.6kbps, 13.2kbps, 13.2kbps CA, 24.4kbps


3. Proposal
 It is proposed to update Clause 8 in TR 26.940 to reflect the changes below.



* * * First Change * * * *

[bookmark: _Toc26719][bookmark: _Toc13181][bookmark: _Toc11412][bookmark: _Toc209989191]8	Performance requirements
[bookmark: _Toc209989193]8.1	General
Given the envisioned application scenarios of ULBC codec in Clause 4, TR 26.940 targeting IMS voice service over GEO and NGSO, the codec must deliver a level of quality consistent with what end users have come to expect based on the deployed VoLTE IMS voice services. AMR-WB 12.65kbps and EVS-SWB 13.2kbps are among the commonly deployed VoLTE codec operating points.  The ongoing TBS discussions in SA4 for the ULBC codec is centered around bitrates potentially in the range of 1-3 kbps. Based on the above, it is recommended to consider the following “minimum” performance requirements:
· at the operating range around 1kbps, the ULBC codec shall provide speech quality that is no worse than (NWT) that of [AMR-WB @12.65kbps] in clean speech, noisy speech, and in packet loss conditions,
· at the operating range around 3kbps, the ULBC codec shall provide speech quality that is no worse (NWT) than that of [EVS-SWB @13.2kbps] in clean speech, noisy speech, and in packet loss conditions
· Editor’s note: Requirements for mixed and music is TBD.

[bookmark: _Toc209989194]8.1.1	A List of Reference Codecs and Operating Points
The source recommends including, at a minimum, the following deployed VoLTE codecs and potential operating points in the ULBC codec subjective evaluation.
· AMR:  12.2kbps
· AMR-WB:  8.85kbps, 12.65kbps, 23.85kbps
· EVS AMR-WB-IO:  8.85kbps, 12.65 kbps, 23.85kbps
· EVS-WB/SWB:  7.2kbps, 8kbps, 9.6kbps, 13.2kbps, 13.2kbps CA, 24.4kbps



[bookmark: _Hlk61529092]* * * End of Changes * * * *





