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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 scenarios between 3GPP services and fixed voice services requiring transcoding between different codecs and especially the case of wideband transcoding between a fixed terminal supporting only G.722 as wideband codec (e.g. a DECT-NG CAT-IQ terminal) and a 3GPP wideband mobile terminal supporting only AMR-WB (e.g. a 3GPP HD Voice mobile terminal).
For such scenarios, the issue of an asymmetrical loudness that may results in unsuitable audio levels for end users has been raised as detailed in [1] and reported in the LS on acoustic levels for fixed/mobile wideband calls sent to ETSI and ITU-T relevant groups [2].
Discussion
In order to ensure proper audio level adjustment, 2 scenarios have been considered:
1. Transcoding with acoustic level adjustment.

2. Modification of G.722 acoustic levels (modification of the overload point value of G.722 to harmonize with 3GPP codecs)
Scenario 1 is in the scope of E2EMTSI Work Item since it addresses fixed mobile interoperability issues including transcoding cases. 
Scenario 2 goes beyond 3GPP SA4 responsibility only and requires a careful study by ETSI and ITU-T to investigate the issue of the overload points of codecs including the case of future new super-wideband codecs. However, even for scenario 2 the short term need to ensure proper audio level alignment between existing codecs still needs to be addressed for transcoding cases and especially between G.722 and AMR-WB codecs.
It is therefore proposed, as a first step, to take the opportunity of the E2EMTSI WID to address the issue from a short term perspective and especially cover the case of HD Voice fixed/mobile end to end calls requiring AMR-WB / G.722 transcoding the following way: 

· Add a clause requiring to take care of audio level alignment in the interworking section of TS26.114 (section 12)
· Add a clause in the section related to MTSI clients in fixed terminal (section 18.8) recommending to harmonize the overload point values for codecs used in MTSI clients. Considering the huge number of mobile legacy terminals, it is proposed to take AMR and AMR-WB values as reference for harmonization for narrow band and wideband terminals. 
Proposal
The following text is proposed to be added to the draft CR in Tdoc S4-130704 [4]
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Inter-working

…
12.7 Inter-working with other IMS and non-IMS IP networks

…

12.7.2
Speech

…

12.7.2.10
Audio level alignment

In case of interworking, the audio levels should be aligned to ensure suitable audio levels to the end users.

Especially, if different codecs are used on both sides with different overload points, an asymmetrical loudness may occur between both end points. 
Note: 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 levels. In practice the overload point value corresponds to the analog RMS level of a full-scale sinusoidal signal. 
For MTSI terminals, clause 18.8 applies to ensure proper audio alignment. 
For communications requiring interworking with other IMS or non IMS IP networks, terminals connected to these networks may have different overload points. In that case, it is recommended that the MTSI MGW ensure proper audio level adjustment. As an example, a fixed CAT-IQ DECT terminal implementing G.722 with a 9dBov overload point as recommended in ITU-T recommendation G.722 [3] would require some audio level adjustment in case of wideband voice interworking with a 3GPP terminals using AMR-WB: 6dB to be added to the audio signal decoded by G.722 before encoding in AMR-WB and 6 dB to be subtracted to the audio signal decoded by AMR-WB before encoding in G.722.

…
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MTSI clients in fixed terminals
…
18.8 Front-end handling
Editor's note: the following text could be reconsidered according to the answers received from ETSI TC STQ, ITU-T SG12 and TIA TR-41 to LS on acoustic levels for fixed/mobile wideband calls (TDoc S4-130843)
[In order to ensure proper audio level alignment for end to end MTSI communications the overload point of the codecs implemented in MTSI fixed terminal should be harmonized at the same values as for the 3GPP mobile codecs for narrow band and wideband codecs.  The overload point value for the 3GPP codecs is specified in TS 26.132 clause 5.2.1. 
NOTE:
The question of overload point for super-wideband codecs is currently FFS]
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