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1- Abstract of document
RAN4 informed TSG CT "that the potential impact of some UICC features on UE radio performance deserves further investigations" and that RAN4 "decided to continue the work in this area and report to TSG CT of any action that may be necessary on the UICC side to guarantee UE performance" (see R4-070329).
This contribution highlights EMC theoretical considerations and measurements results showing that the new High Speed UICC interface is not likely to cause any EMI in the 3GPP bands nor adversely impact the UE performance.

EMC aspects should continue to be addressed as part of the terminal and UICC design. Implementation criteria do not necessarily need to be resolved in the standards.

Should the need for any new UICC EMC constraints arise, those new EMC constraints would impact the UICC test specifications only. The introduction of new EMC constraints (as proposed in R4-070237) will not affect the interface definition.

3GPP RAN4 is kindly asked to clarify these points to 3GPP CT.

2- Discussion

2.1- Trapezoidal signal spectral partitioning

[image: image1.jpg]Amplitude

time




A continuous duty cycle, symmetric trapezoidal waveform represents a worst-case waveform. Other waveforms with lower edge density will generate correspondingly less energy and will spread that energy over a greater number of harmonics.

The spectral partitioning of a trapezoidal signal depends on its rising edge duration tr. For frequencies above 0.35/tr, the energy of spectral components is negligible.

2.2- UICC internal clocks
2.2.1- USB internal clock
The USB UICC interface requires the implementation of an accurate internal USB clock of 48 MHz. The generated 48MHz clock is used for the downstream sampling. Typical circuits include a few CMOS gates at 1,8V internal power, with a very reduced energy loss of about 1,6µW for operation (most of this energy will not be radiated but dissipated inside the CMOS gates).

Notice that the "0.35/tr" limit is located at 350 MHz, which is well below the 3GPP transmission bands (tr ~ 1 ns ~ 10% of T/2). Furthermore, the USB clock signal of 48 MHZ does not propagate outside the UICC and is integrated into the UICC module package (i.e. EMC protection by construction).

2.2.2- UICC internal clocks
The reasoning in 2.1 also applies to UICC internal clocks in general and is in line with the findings of the ETSI TR 102.151: “Measurement of Electromagnetic Emission of SIM Cards”, which investigates the impact of several UICC features on the EMC radiations produced by the UICC. This TR shows that that the externally transmitted signals such as the external clock and I/O line of the existing UICC interface are the visible EMI contributors, while emissions from other advanced UICC features, including internal oscillators, have no tangible impact on the emission level. Also no effect could be exhibited in the frequency bands used by 3GPP transmission bands. 

Furthermore, the energy consumed by a USB clock is significantly lower than the internal clocks energy, as it only needs to clock the USB interface block as opposed to the whole UICC CPU.

Therefore, the assumption that the USB internal clock would cause any specific inter-modulation problems is not justified.

2.3- UICC external interface communications
2.3.1- USB data lines
The USB UICC interface requires the implementation of two standard CMOS digital pseudo-differential data lines IC_DP / IC_DM (Inter-Chip D+ / D-) switching in opposite directions, carrying an NRZI-encoded signal at 12 MHz (average active switching frequency of about 6MHz). 

For the USB full-speed, the "0.35/tr" limit is located at 87.5 MHz, which is well below the 3GPP transmission bands (tr > 4 ns: specified by USB specifications).

Furthermore, pseudo-differential mode signals are assumed to exist in pairs with equal currents flowing in opposite directions. This signaling mode does not contribute significantly to radiated EMI.

None of the odd USB signals harmonics (until row 23) falls into any of the 3GPP DL bands.

2.4- New High speed UICC interface robustness

ETSI TR 102.242 “Terminal - card interface; Considerations on robustness improvements” recommends measures to improve the robustness of the UICC-ME interface against ME radiations. The key recommendation to use differential signaling was never implemented due to the huge impact on the existing interface. USB uses differential technology, which greatly improves robustness of the UICC interface.

Furthermore, the existing interface (T=0 protocol) implements a very basic error detection mechanism (parity check), while the USB implements an advanced error detection mechanism. The USB interface robustness is inherently higher than the robustness of the existing interface.

2.5- Facts and experience

The previous considerations are sustained by empirical evidence. USB smartcards have already been deployed in EMC constrained environments (e.g. Laptops with several active wireless communication interfaces).

Most of the 3GPP MEs already generate and deal with the USB frequency (5V signaling), as they support USB connection to a PC. Furthermore, there are even 3G modems that plug into PCs, which may generate uncontrolled frequencies.

