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1 Introduction
The Rel10 work item on Enhancements and Addition of Audio Tests to 26.131 and 26.132 (EAAT) is split in two parts:

1 Harmonize existing tests

2 Explore performance testing and new tests
In this contribution we consider improvements to TS 26.131 with regard to the RLR specification. The proposal achieves some level of alignment with ITU-T.

2 Current definition of RLR in 3GPP TS 26.131 (handset UE)
3GPP TS 26.131 defines the nominal value for RLR for handset UE, which in the wideband case corresponds to the text below (quoted from Section 6.2.2 of TS 26.131 V.10.1.0 [1]):
The nominal values of SLR/RLR to the POI shall be:

SLR = 8 +/- 3 dB;

RLR = 2 +/- 3 dB.

Where a user controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, the RLR shall not be ≤ (equal or louder than) -13 dB.

With the volume control set to the minimum position the RLR shall not be ≥ (equal or quieter than) 18 dB. 

Compliance shall be checked by the relevant tests described in TS 26.132.

In other words, RLR is well defined in terms of:

· Nominal value  : 2dB +/- 3 dB

· Minimum value at maximum volume control level: -13 dB

· Maximum value at minimum volume control level: 18 dB 

The RLR is measured by according to ITU-T Rec. P.79 (Calculation of loudness ratings for telephone sets).

3 Justification for improvement
The RLR requirements have been specified both historically and practically for quiet communication environments [2] – see Clause 6.1.1 of 3GPP TS 26.132:
For handset and headset measurements the test room shall be practically free-field down to a lowest frequency of  275 Hz, the handset or the headset including the HATS shall lie totally within this free-field volume. […]  

Alternatively […] The ambient noise level shall be less than -30 dBPa(A), for idle channel noise measurements the ambient noise level shall be less than –64dBPa(A). […]

Mobile devices are intended to be used in noisy environment. In particular, all mobile devices integrate Noise Reduction (NR) mechanisms, and objective measurement methods associated to NR are under study to revise the existing ANR method.

It is important to note that, with the existing requirements in TS 26.131, RLR nominal may correspond to the maximum volume control level, in which all RLR requirements would be met, however the user would unable to increase the far end speech, especially in noisy environments.

To avoid this shortcoming, it is useful and important to specify a range for RLR value at maximum volume control level, i.e. to specify a limit for maximum value at maximum volume control level which is different from nominal. 
4 Existing specifications related to issue under consideration 
ITU-T Rec. P.313 Recommendation [3] has addressed RLR and volume control. The main part of clause 4.2 in this specification is cited below for the sake of clarity:
4.2.1 Receiving loudness rating (RLR)

In view of the following considerations:

– wireless terminals provide connectivity to the existing wireline based international telecommunication networks;

– digital wireless terminals should be compatible with the digital access wireline networks,

the following loudness rating value is recommended:

– a nominal value of RLR = 2 dB.

The RLR shall be calculated, based on the measurements described in clause 4.2.3, according to[ITU-T P.79], using Equation 4-1, with m = 0.175, over bands 4 to 17 and the receive weighting factors from Table 1 of [ITU-T P.79]. The measured receiving sensitivity shall be corrected using the leakage correction from Table 2 of [ITU-T P.79].

NOTE – When Type 1 ear is used, the leakage correction shall be used to calculate RLR; when Type 3.2, 3.3 and 3.4 ears are used, no leakage correction shall be used.

4.2.2 Volume control

In view of the following considerations of mobile handsets:

– the mobile terminals are used often in noisy environment;

– the need to provide service for people with hearing impairments. For these applications,

ITU-T Rec. P.370 applies.

Where a user-controlled receiving volume control is provided, the RLR shall meet the selected nominal value for at least one setting of the control. When the control is set to maximum, it is suggested that it should allow at least 12 dB volume increase relative to the nominal value of RLR = 2 dB, but the RLR shall not be less than (louder than) –13 dB at maximum position.
Considering noisy environments and hearing impairments (ITU-T Rec. P.370), this Recommendation suggests that RLR at maximum volume control should less than -10 dB (-12dB relative to 2 dB nominal RLR)
5 Proposal
From the preceding discussion, we propose the following wording for RLR value at maximum volume control in Clause 6.2.2 of 3GPP TS 26.131:

When the control is set to maximum, the RLR shall not be ≤ (equal or louder than) -13 dB and shall not be ≥ (equal or quieter than) -6 dB
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