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Questions to answer:
1. How good is the reproducibility of the ETSI ES 202 396-1 and ETSI TS 103 224 background noise (BGN) simulation methods across different labs in handset mode?
2. Is the flexible method according to TS 103 224 able to provide more consistent results across labs due to the automated equalization procedure – while using the same noise types as for ES 202 396-1?

Noise Simulation Setup
At least three noise field simulation systems shall be investigated for each considered measurement room:
· ES 202 396-1 (as currently specified by 3GPP TS 26.132 clause 7.12.1, 8.12.1, 9.12.1)
· TS 103 224 (8-channel setup)
· TS 103 224 (flexible setup using the two HATS microphones as equalization points and 4.1 setup). In this case, the ES 202-396-1 noises are used.
· (Optional) TS 103 224 (flexible setup using the two HATS microphones as equalization points and 8.0 setup). In this case the ES 202-396-1 noises are used. 

Noise Types
Eight noises per noise field simulation:
· binaural recordings from ES 202 396-1 (as currently specified by 3GPP TS 26.132 in clauses 7.12.1, 8.12.1, 9.12.1)
· 8-channel recordings from TS 103 224, listed in Table 1 below
· 1 silent condition (speech only)

Note: the silent condition is also used for the calibration procedure of the SWB-prediction model according to TS 103 281. In contrast to the noisy measurements, the playback level of speech shall be -4.7 dBPa (skipping the Lombard gain, as specified in TS 103 281).
[bookmark: _Ref5735450]Table 1: Noise types according to TS 103 224 for round-robin-test
	Filename
	Duration
	Level Channel 1 & 7

	Pub_handset
	30 s
	1: 77,2 dB(A)
7: 76,0 dB(A)

	Roadnoise_handset
	30 s
	1: 72,8 dB(A)
7: 73,0 dB(A)

	Crossroadnoise_handset
	30 s
	1: 70,6 dB(A)
7: 71,2 dB(A)

	TrainStation_handset
	30 s
	1: 78,9 dB(A)
7: 78,8 dB(A)

	FullSizeCar_130_handset
	30 s
	1: 68,5 dB(A)
7: 70,8 dB(A)

	SalesCounter_handset
	30 s
	1: 66,6 dB(A)
7: 66,6 dB(A)

	Cafeteria_handset
	30 s
	1: 70,0 dB(A)
7: 70,6 dB(A)

	Callcenter2_handset
	30 s
	1: 60,2 dB(A)
7: 60,2 dB(A)



Bandwidths & Codec setting
The following bandwidth modes and corresponding codecs shall be used:
1. NB mode: AMR-NB codec at 12.2 kbit/s
2. WB mode: AMR-WB codec at 12.65 kbit/s
3. SWB mode: EVS-SWB codec at 24.4 kbit/s

It was observed that only a limited number of commercially available phones support the EVS-SWB codec in conjunction with test SIM cards. Even though the default bitrate of 24.4 kbit/s is required for TS 26.132, several of the few available devices only operate at 13.2 kbit/s bitrate. Such devices and recordings should not be excluded from the round robin test, as long as the bitrate is reported for each device and all participating labs use the same bitrate. It has to be ensured that the device will otherwise work properly.

For sake of simplification of the measurement setup, the call for NB and WB between phones and radio testers should preferably be established via LTE or WLAN. In case the device cannot connect in this connection mode, circuit switched operation could be used instead – as long as codec and bitrate are consistently configured between these connection modes. All labs shall use the same radio configuration for a given device.

Devices
The target is to have at least four commercially available devices per bandwidth mode. There may be devices which are tested only in specific bandwidth modes, which lead to more than four devices in sum.
If possible, devices with varying noise reduction performance should be selected (e.g., aggressive and/or very low reduction, older phones). Since it is expected that EVS-SWB codec is available in recent devices of high quality, this demand will most likely not be realized in SWB mode.
Rooms
For each participating lab, at least one measurement room/chamber is investigated.
Information to be reported about each room/chamber:
· Room size
· Room acoustics: C80 and RT 60 (measurements will be provided as part of the test suite)
· Results of equalizations:
· TS 103 224 (8 loudspeakers/microphone array): result curve of automated equalization procedure for all 8 microphones (magnitude-only).
· ES 202 396-1: final equalization curve for left and right ear.
· TS 103 224 flexible (4.1/8.0 loudspeaker configuration, left and right ear): result curve of automated equalization procedure for both ears.

At the time of this contribution, four rooms are going to be tested (2 from Head acoustics, 2 from Intel).

Test Setup
· Equipment, handset positioning, etc. according to TS 26.132 clause 5.1
· Test Sequences & speech level according to TS 26.132 clauses 7.12.1, 8.12.1, 9.12.1
· Test suite to be provided by HEAD acoustics GmbH.
· Additional and useful basic measurements according to TS 26.132 shall be conducted and results be reported:
· Sending Direction:
· Delay
· Frequency Response
· Loudness Rating
· Receiving Direction:
· Delay
· Frequency Response
· Loudness Rating
· For network access via LTE/WLAN: compensation of clock skew.
· To be defined: As the test is long, should the DUT connected to power?

Loudspeaker position
Compliant to requirements of ETSI EG 202 396-1 and ETSI TS 103 224. Loudspeaker position setup shall be reported by participating labs.

Analysis
Speech quality test method according to TS 26.131/132:
· NB & WB Mode: ETSI TS 103 106
· SWB Mode: ETSI TS 103 281 (model A)

Note: even though the unprocessed signal (captured by reference microphone) is not used for the SWB/FB prediction model, it shall be recorded in the same way as for NB and WB. Debugging and further analyses of the reproduced sound field are possible with this extra information.

Outlier
When conducting measurements as automated as possible (see also next section), several errors like e.g. wrong codec, call abort, playback of wrong or non-present noise type, etc. may be discovered only at a later stage. Strictly spoken, such recordings do neither comply with TS 26.131/132 not with this document and thus, must be repeated. If the commonly used terminals and/or lab access are not available anymore, the recordings shall be excluded for further analysis.
For otherwise valid recordings, outliers regarding S- and N-MOS are difficult to identify during testing - especially when no comparison data of another lab is available. If particular recordings or devices should be included or excluded will be discussed in the group.

Test procedure
In order to reduce variance in test results, the following test procedures are highly recommended:
· All DUTs should be tested sequentially within one measurement room
· All bandwidth modes per DUT should be tested sequentially
· All noise field simulations per DUT and bandwidth mode should be tested sequentially within one call.

Details of steps for one DUT:
1. Mount DUT A
2. Make a call in NB 
a. Run measurements: Delay, SLR, Frequency response 
b. Run Silence recording
c. Run ES 202 396 BGN tests (8 noises)
d. Run TS 103 224 BGN tests (8 noises)
e. Run TS 103 224 with ES 202 396 noises (8 noises) (optional: repeat with 8.0 loudspeaker setup)
3. Make a call in WB
a. Run Delay, SLR Frequency measurement
b. Run Silence recording
c. Run ES 202 396 BGN tests (8 noises)
d. Run TS 103 224 BGN tests (8 noises)
e. Run TS 103 224 with ES 202 396 noises (8 noises) (optional: repeat with 8.0 loudspeaker setup)
4. Make a call in SWB
a. Run Delay, SLR Frequency measurement
b. Run Silence recording
c. Run ES 202 396 BGN tests (8 noises)
d. Run TS 103 224 BGN tests (8 noises)
e. Run TS 103 224 with ES 202 396 noises (8 noises) (optional: repeat with 8.0 loudspeaker setup)
5. Unmount DUT A
6. Repeat step 1 for each DUT (B, C, D, …)

The order of the steps listed above also helps to reduce overhead of workload by minimizing…
· Changing / (Re-)mounting DUTs to the HATS
· Switching of operational modes and codecs per DUT
· The number of calls between DUT and network simulator

Time estimation for measurements for each bandwidth mode for each DUT:
· Connecting DUT to system simulator, mounting of phone, configuration of measurement system for the current bandwidth mode / DUT (~ 1h / 60min)
· Preparation measurements: at least some basic parameters for sending directions should be measured (frequency response, SLR, delay). In addition, a speech recording in silence shall be conducted (~ 10 minutes).
· Eight noise measurements per bandwidth mode / DUT / noise field simulation. Each measurement is about 90 seconds (~15 minutes), excluding calculation time for the results.
· Calculation time of the analyses is not regarded here, since this can be done offline at a later stage.

Depending on the test equipment available in each lab, an initial setup time of up to 2 days may be needed for each measurement room.
· Check that all the devices can make a VoLTE call with CMW (This step is taking much longer than anticipated)
· Run ES calibration (1/2 day)
· Run TS calibration (1/4 day)
· Run TS calibration using ES noise (1/4 day) 

Example Estimations
Based on the aforementioned estimations, the overall measurement time O is approximately given by:

O = (D * B * 60min) + (D * B) * (10min + N * 15min) * R

With:
D	Number of devices
B	Number of bandwidth modes
N	Number of noise field simulation systems
R	Number of evaluated measurement rooms

Example 1: A single device (D=1) is tested in NB, WB and SWB mode (B=3) with two noise systems (N=2) in one measurement room (R=1). The overall time O is given by:
O = (D * B * 60min) + (D * B) * (10min + N * 15min) * R
O = (1*3*60) + (1*3) * (10 + 2*15) * 1 = 300min (~ 5h)
For each bandwidth (B=1), the time estimation would be: 
O = (1*1*60) + (1*1) * (10 + 2*15) * 1 = 100min (~ 1.66h) 

Note: It may be possible to significantly reduce testing time from 5h to 3-4h, since setup time per DUT should decrease (so far: 60min per DUT and bandwidth) once it is successfully connected to the radio tester in one bandwidth mode. Here a worst-case estimation is assumed.

Example 2: Four devices (D=4) tested in all bandwidths (B=3), all noise described systems (N=4) and in two rooms (R=2) leads to:
O = (D * B * 60min) + (D * B) * (10min + N * 15min) * R
O = (4*3*60) + (4*3) * (10 + 4*15) * 2 = 2400min ~ 40h

Logistics/time line
Experimental work and results should be available by SA4#104.
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