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1  Introduction
We have been checking the engineering considerations around the frequency masks for SWB operation. We currently foresee no issues with the transmit masks. However, measurement of todays terminals reveal that the receive masks have issues, specifically in the analog/hardware domain in handset mode.

2 Transmit masks

Apple supports the Samsung proposal for SWB mask for Handset and Headset in TX mode.

3 Apple Proposal regarding Receiver and Headset RX SWB telephony
We measured a number of our own devices, and found that there is significant roll-off in the response starting around 10 kHz. This is obviously lower than the ITU definitions, which are flat to 13.5 kHz. In case this was a problem specific to our handset design, we looked at some handsets from other manufacturers, and found the same. As a final check, we also checked a number of transducers from specialist transducer makers; they reveal the same characteristics.
We are still investigating why this is the case. We suspect it is to do with miniaturization and/or cost management: the transducer makers might expect, for example, that transducers will only be used today for wideband operation, and have optimized with that expectation. Be that as it may, we are unable currently to verify that a mask that operates to higher than 10kHz can, in fact, be implemented.

In our evaluation of SWB, we validated:

· Several handset devices in the market, in handset mode (electrical measurements in receiver mode)

· Main transducer (receiver side) from several manufactures

· A study, with end customers for Voice Quality in different sampling frequency, and different EQs, to accommodate SWB telephony

The conclusion is that: 

Measurements data are showing that there is no transducer (receiver) that could physically fit in a smart phone, and have a bandwidth, greater than 10 kHz. These measurements data and subjective validation, make us propose a mandatory limit and a desired target, as follows:
· A must PASS limit (for Receiver and Headset) as below:

	Apple SWB  - Must Handset/Headset RX Proposal

	Frequency
	Upper Limit
	Lower Limit

	100
	10
	

	200
	10
	-5

	300
	10
	-2

	5000
	10
	-2

	10000
	10
	-8
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· A desired SWB mask for Receiver and Headset mode as below:

	Apple SWB  - Desired Handset/Headset RX Proposal

	Frequency
	Upper Limit
	Lower Limit

	100
	10
	

	200
	10
	-5

	300
	10
	-2

	5000
	10
	-2

	10000
	10
	-8

	12500
	10
	-11
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