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1	Introduction
At SA4#107, methods for level normalization of stereo and multi-channel audio was discussed based on [1]. As noted, appropriate level adjustment methods are important both for setting a nominal operating level and to not introduce biases in listening tests due to level differences. 
Based on methods used in past standardization efforts, e.g. G.711.1/G.722 stereo extension [2] and standardized methods like described in ITU-R BS.1770-4 [3], the source proposed an alternative method addressing identified issues, however not including all features of BS.1770. The frequency weighting (K-filter), channel weighting and level gating were not included. Instead the proposal utilized the p.56 voltmeter algorithm implemented in the sv56demo program of ITU STL for active speech level measurements.
However, in the discussion, some party mentioned they are using BS.1770 and it was also mentioned that a new loudness model for speech communication is specified in ITU-T P.700 [4]. In this contribution, the discussion is continued, and it is proposed that common processing tools for level normalization are defined.
2	Common tools for IVAS standardization
The processing plans for the IVAS selection and characterization phases are defined in the permanent documents IVAS-7a/7b. However, it would certainly be preferable to obtain a common implementation of those processes, e.g. a set of scripts with common processing tools, jointly developed and available for cross-checks.  
When it comes to level normalization tools based on loudness measures, the source would like to ask SA4 whether there are proposals of BS.1770 implementations which could be made available to SA4. This might be a party’s own implementation or an available open source implementation suitable for our purposes. If not, the source would be willing to take part in efforts developing such tools and perform further evaluations on its applicability for the IVAS standardization. Other parties are welcome to join such effort.
3	ITU-R BS.1770
The recommendation ITU-R BS.1770-4 specifies an algorithm for estimation of the subjectively perceived loudness aimed for broadcasting services for mono, stereo and multi-channel content, including a larger number of channels, e.g. configurations in ITU-R BS.2051 [5].
It consists the following processing stages (see Figure 1):
1. K-filtering approximating acoustic effects of the head (modelled as rigid sphere) and further perceptual weighting by a 60 Hz high-pass filter.
2. Mean square calculation of each channel for the selected time interval
3. Weighted sum of channels, weighted according to channel position (see [3] Table 4)
4. dB conversion
5. Level gating (with absolute and relative thresholds)



Figure 1: Loudness measurement according to ITU-R BS.1770 [3].
4	Discussion
The source would like to discuss the availability of ITU-R BS.1770 implementations as processing tools for the IVAS standardization. Further it is proposed that the applicability of such implementations is studied for the required applications.
It may for example be noted that a procedure for the handling of the LFE channel would need to be defined since BS.1770 excludes the LFE component. There are some studies on inclusion of the LFE channel with additional weighting accounting for amplification applied in the playback of the LFE [6], but SA4 would need to decide on how to handle the LFE in this case.
Further, although the initial discussion has been based around level normalization methods for stereo and multi-channel audio, the IVAS codec is also expected to handle additional audio formats, such as object-based and scene-based audio, which would likely require additional methods, at least for input normalization.
The source would be willing to contribute to development and further studies on processing tools for normalization and hopes that there are other interested parties joining this effort.
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