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1. 
Background
In [1] GERAN2 had requested SA4 to assess the impact on speech quality of a proposal made in GERAN to transmit SMS over the FACCH. The transmission of SMS on the FACCH in one direction steals speech frames in both uplink and downlink directions [2]. Although an evaluation in [3] identified impact to speech quality, it was not quantified and no conclusion was reached at SA4#64. 
This contribution provides input to complete the evaluation of the proposal to transmit SMS over the FACCH in order to reach a timely conclusion of this issue at this meeting.  We propose that this input be used by SA4 to send a conclusive response back to GERAN2 before the end of SA4#65.

2.
Test Setup:
The test results presented in this contribution are based on a P.800 ACR MOS test run at Dynastat listening labs. The details of the test setup are as follows:

Test type: Absolute Category Rating Subjective Mean Opinion Score (ACR-MOS) based on ITU-T P.800 recommendations.
Test set up:

· 64 sentence pairs, 8 talkers: 4 male and 4 female,

· Clean input speech corrupted with background noise (vehicle noise at 20 dB SNR)

· Listener (test taker) statistics

· 32 naïve listeners, split into 8 panels of 4 listeners

· Modulated Noise Reference Units (MNRUs): 3, 9, 15, 21, 27, 33 and 39 dB (see ITU-T P.810)

· Headphones: Sennheiser HD25

· Presentation: monaural @ 79dB

· Post processing: IRS receive filter mask
3.
Test Results:

The test results are for each codec with the following three different test conditions:

· CRC: Errors are only due to the speech traffic channel having failed CRCs, i.e., no frame-stealing is performed

· SMS Config 1:The 1-2-3 concatenated SMS sequences with aggressive frame-stealing 

· SMS Config 2:The 1-2-3 concatenated SMS sequences with conservative frame-stealing
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4.
Conclusions
From the P.800 ACR MOS tests run by Qualcomm, the degradation in the decoded speech quality under both SMS configurations of frame-stealing are statistically significantly worse than the configuration without frame-stealing. This observation is true for all codecs tested: GSM EFR, AMR 12.2, GSM HR and AMR HR 7.95.

This conclusively demonstrates that sending SMS over the FACCH does significantly affect voice quality during SMS transmission.  We therefore propose that SA4 liaise this finding back to GERAN2 and recommend that other solutions that do not affect speech quality be chosen instead of sending SMS over the FACCH.
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