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Introduction

The E2EMTSI Work Item intends to extend the scope of TS 26.114 with purpose to improve the end-to-end fixed-mobile interworking. This includes transcoding scenarios, since for MTSI fixed clients reference will be made to the list of codecs specified in ETSI TS 181 005, that especially includes G.722 which is the only wideband (WB) codec supported by fixed DECT-NG CAT-IQ terminals. It can be noted that these CAT-IQ terminals implementing G.722 can now benefit from the same "HD Voice" logo as mobile devices supporting AMR-WB.Hence, the scenario of "HD voice" fixed/mobile interoperability would require to transcode between G.722 and AMR-WB codecs. This contribution points out that, in such case, a problem of asymmetrical loudness may occur resulting in non suitable audio levels for end users.

Problem statement
In the case of interoperability between HD Voice mobile and fixed terminals devices implementing respectively AMR-WB and G.722 codecs, the difference between overload points of AMR-WB  (+3.14 dBm0) and G.722 (+9dBm0) leads to a asymmetrical loudness and so to unsuitable audio (acoustic) levels for end users. 

It is reminded that the overload point of a given codec refers to the adjustment factor between the digital levels in input/output of this codec and the resulting acoustic level.
Case of AMR-WB [SEND] to G.722 [RECEIVE]
For a nominal acoustic level on microphone, the (electrical) signal coded by AMR-WB in the sending terminal has a higher level (+6 dB) compared to the case of terminal with G.722 coding. When transcoding from AMR-WB to G.722, the level also remains 6 dB higher. When decoding G.722 in the receiving terminal, the level is +6 dB higher than, and the acoustic level perceived through the device is 6dB louder than nominal.
Case of G.722 [SEND] to AMR-WB [RECEIVE]
For a nominal acoustic level on microphone, the (electrical) signal coded by G.722 in the sending terminal has a lower level (-6 dB) compared to the case of terminal with AMR-WB coding. When transcoding from G.722 to AMR-WB, the level remains 6 dB lower. When decoding AMR-WB in the receiving terminal, the level remains -6 dB lower, and the perceived acoustic level is 6dB lower than nominal
Possible solutions

In order to ensure the proper acoustic levels for AMR-WB ( G.722 calls, different solutions can be considered:
1. Transcoding with acoustic level adjustment.

In case of fixed/mobile transcoding, the following 6dB level adjustment function included in the transcoding operation as shown below would harmonize the acoustic level to the expected values
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2. Modification of G.722 acoustic levels

Another way to solve the issue would be from the G.722 perspective:
2.1. To modify the SLR and RLR for G.722 devices: a change of SLR/RLR from, respectively [SLR 8dB / RLR 2dB] (as currently specified to correctly tune 
AMR-WB based or G.722 devices) to [SLR 2dB / RLR 8dB] would bring the 6 dB correction factor required for AMR-WB ( G.722 interoperation while not affecting the G.722 ( G.722 calls.
2.2. To modify and/or clarify the specification of G.722 overload point defined in the G.722 standard. The value of 9dBm0 is specified in the G.722 Recommendation but with the indication that it is for “conference arrangement”:


"The overload point for the analogue-to-digital and digital-to-analogue converters should be + 9 dBm0 +/- 0.3 dB. This assumes the same nominal speech level (see Recommendation G.232) as for 64 kbit/s PCM, but with a wider margin for the maximum signal level which is likely to be necessary with conference arrangements. The measurement method of the overload point is under study"

Other use cases than conferencing could justify changing this value. A lower overload point value would also reduce the gain amplification of digital background noise or electrical background noise and improve perceived quality.
However, both solutions related to G.722 raise the issue of compatibility with existing legacy G.722 devices and they would move the problem from fixed/mobile wideband calls to fixed/fixed wideband calls between terminals using different G.722 acoustic implementations.
Proposal

It is proposed that the SQ and MTSI SWGs consider this issue and possible solutions related to the unsuitable acoustic levels in case of fixed/mobile G.722 ( AMR-WB interoperation and liaise to ETSI/STQ, ITU-T SG12 to get the feedbacks from these groups on possible solutions.
E2NA and DECT groups from ETSI should also be informed.
If it is decided to solve the issue at the transcoding operation level, this should be taken into account by the MTSI SWG for inclusion in the revised TS 26.114 specification addressing the fixed/mobile interworking. 
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