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Background Information:

The interference induced by GSM terminals on hearing aids and other electronic devices was considerably analyzed and documented when GSM systems became popular in the early nineties [1].
Since then, the hearing aid industry had taken notice of the exponential growth in wireless devices usage and significantly improved, over the past decade, the quality and immunity characteristics of their products.  This immunity continues to improve with the latest generations of Hearing Devices.

Similarly, the wireless industry understands better the wireless devices / hearing aids inter-action mechanisms and has been able to identify solutions to minimize the interference created by handsets on hearing aids.

During the UMTS Design phase, particular attention was given to this issue and the final design alleviated most of the GSM problems though the choice of a WCDMA scheme and careful selection of the UL channels’ characteristics.
Despite these significant developments, the interaction between wireless devices and hearing aids has remained somewhat uncertain and very much dependent on the respective technology and make of the wireless terminal and hearing device.
In 1996, in the United States, the Federal Communications Commission (FCC) mandated the Hearing Aid and Cellular Industries to work together to solve the interference issues between digital cellular phones and hearing aids. This mandate leads to the production of the ANSI C63.19 [2] standard over the next several years. This standard recommends that wireless devices be measured for their near field RF electric and magnetic emissions, and audio band magnetic signal strength and frequency response of the inductive signal provided for hearing aids operating in microphone and Telecoil (T-Coil) modes. The standard also recommends that hearing aids be measured for their near-field RF immunity in both microphone and Telecoil operating modes. Finally, C63.19 categorizes digital phones and hearing aids for their respective emissions and immunity levels and recommends what constitutes an acceptable level of matching between phone emission classes and hearing aid immunity classes.
In 2003 the FCC recognized the ANSI C63.19 standard as the appropriate technical standard for measuring and qualifying the compatibility between wireless phones and hearing aids and later confirmed that decision in 2005. Simultaneously, the FCC issued mandates [3,4] for wireless phones manufacturers and service providers to make available to consumers, for each air interface, a minimum percentage of U3-rated handsets as defined in C63.19.
More accurately:

· Handset manufacturers must offer to service providers at least two U3-rated handsets per radio interface by September 16, 2005 and ensure that at least 50% of their product offering per radio interface complies this is same requirement by February 18, 2008;

· Each Tier 1 Service Provider must include in its handset offering at least four U3-rated models or 25% of their nationwide offer per radio interface, by September 16, 2005 and ensure that 50% of their nationwide product offering complies with the same requirement by February 18, 2008.
Unfortunately, the U3 rating turned to be more difficult to comply with for GSM Handsets, especially those operating in the GSM-850 band, making the compliance with the FCC mandate rather challenging for GSM handset manufacturers and operators. After verification, it was recently accepted that the maximum emission levels specified by the C63.19 did not take into account the improved immunity characteristics of the newest versions of hearing aids operating below 960MHz when compared to their immunity characteristics at 1900MHz and the C63.19 is being revised accordingly.
Despite this, the FCC mandate for Hearing Aids Compatibility remains and will continue to be an issue for the wireless industry in the US. This mandate must be taken into account when designing future technologies or alternative solutions for offering voice services.
HAC and VoIP over HSPA:

While Cingular Wireless does not expect any difficulty with meeting the FCC mandate for UMTS Terminals providing voice service through R’99 channels (beyond the difficulties presented by the mandate when these terminals are operating in GSM-850 mode), we also want to make sure that this will be true when packet-based voice service will be offered through HSPA.

Indeed, Cingular Wireless is very supportive of the current momentum towards a full service delivery through the PS Domain, including basic voice services (VoIP).

We believe that HSDPA and E-DCH present the most optimized channel combination to offer an extremely effective VoIP service in the future.

However, although we fully support the on-going efforts in 3GPP to optimize the operation and performances of a VoIP service that would use HS-DSCH and E-DCH channels to carry both user and signalling data, we are concerned with the potential impact on the Hearing Aid Compatibility of UMTS Devices when providing basic voice service over this channel combination.
Specifically, we see a risk of interference with Hearing Aids in the following aspects of these channels’ operation:

· The transmission periodicity of the UL HS-DPCCH when using long CQI Feedback cycles;
· The potential transmission periodicity of Voice Packets in the UL direction when using non-scheduled transmission mode on E-DCH (likely most appropriate scheduling scheme for a conversational stream as would be required for VoIP);
· The potential transmission periodicity that could occur with a gating scheme as currently being defined for the E-DPCCH.

Concurrently, we recognize that the difference in output power of GSM and UMTS handsets (33 dBm vs. 21/24 dBm) is likely to further alleviate the interference produced by UMTS terminals irrespective of the channels they operate on.

Cingular Wireless objective in bringing this issue to 3GPP is not to challenge the feasibility or viability of carrying VoIP over HSPA, but rather, so that the specific constraints of the required compatibility with Hearing Aids is taken into account, analyzed and if necessary, mechanisms such as for example randomizations in the scheduling of Packet Transmissions in the UL be introduced in the standard to alleviate any potential Hearing Aid Compatibility issues.
Conclusion and Recommendations:

Cingular Wireless supports 3GPP efforts to provide an optimized solution to offer VoIP over HSPA channels.
However, we are concerned that carrying VoIP over HSDPA and E-DCH may compromise the Hearing Aid Compatibility characteristics of UMTS Devices without the introduction of specific mechanisms in the standard to avoid the generation of periodic and pulse like signals by HSPA Terminals.
Consequently, Cingular Wireless would welcome that this critical issue be taken into account in the relevant RAN WGs (WG1 and WG2), so that the risk for interference can be analyzed and potential enhancements introduced in the existing and pending specifications, if necessary.

We believe that it is in 3GPP best interest to consider this issue at this stage of the VoIP over HSPA service definition, so that an industry position can be built and enhancements brought into the standard if required, rather than waiting for products to be available and having to implement non-optimized solutions to mitigate the interference with hearing aids.
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