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1. Introduction
With the complicated mobile phone design, mobile phone handsets have integrated more and more services such as multi-media, positioning, internet and RFID. Now, the GSM, UMTS and LTE will be coexisted in several years and the multi-standard radio modules should be adopted for the different mode communications. The internal EMC issue is very important in mobile equipment; especially the self-generated noise by those multi-standard radio modules in wireless systems. Because these self-generated noises are in a random level and fluctuated, there are unclear definitions and methods to measure EMC requirements by conventional method using a spectrum analyser.
Here we provide some analysis on EMC of Multi-standard mobile terminals to show the importance and necessity to initiate the work item of EMC for Multi-standard UE.

2. Discussion

Generally, mobile phone EMC designers are mainly concentrated at system or product level. They should deal with interactions with surrounding electronics environments, including emission and immunity, each of which consists of a lot of radiated and conductive test cases; ESD is also a very important category of immunity. When multi-standard radio modules were integrated into the mobile phone undertakes the heavy voice service and data service, the interference will be more serious. The self-interference among the function blocks inside the system is relate to performance and user experience of the product. The signal and power integrity, which guarantees quality of digital signal and power delivery network (PDN) will be distorted during the signal and power transmission for the multi-standard service.
The mobile terminals EMC designers should take into consideration such as the interference source, the victim and the coupling path between the source and victim. Interference sources are usually parts which containing the multi-standard signals with high power, high frequency or fast edge. They can be RF power amplifier, switch-mode power supplier like LED driver and D-class loudspeaker booster, digital signals, surrounding interferences such as incident electromagnetic field, power line network surge, ESD spark, etc. Victims to each module are mainly sensitive parts that can be easily upset by interferences, like other modules besides of the regular item, such as RF receivers, audio transducers, critical digital signals like SIM interface and ESD-sensitive modules such as LCD, LED, etc. Coupling paths include radiated coupling via real or “parasitic” antenna, and conductive coupling through cables, PCB, power network for the multi-standard modules.
It is important to demanding EMC in multi-standard mobile phone, which works in complex and uncontrolled electromagnetic environments, to improve in the quality of the voice and data service.
EMC requirements in 3GPP are covered in the following specifications:

-
E-UTRA mobile terminals EMC requirements are covered by TS 36.124.

-
E-UTRA MSR base station EMC requirements are covered by TS 37.113.

-
There is no 3GPP specification for GSM/EDGE mobile terminals (UE) EMC requirements. These are covered by the ETSI standard EN 301 489-7.

-
There is no 3GPP specification for Short-Range Devices (SRD) mobile terminals (UE) EMC requirements. These are covered by the ETSI standard EN 301 489-3.

-
There is no 3GPP specification for UTRA mobile terminals (UE) EMC requirements. These are covered by the ETSI standard EN 301 489-24.

The UE EMC-standard is presently updated with a new version of EN 301 489 24 V1.5.1. It includes both UTRA and E-UTRA, especially take multiple RATs into consideration.

3. Conclusion 
3GPP RAN WG4 has completed a technical specification on Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC) evaluation method (TS 37.113). But the EMC specification for multi-standard mobile terminals (UE) EMC is also indispensable. We need a new WI to define Multi-standard UE EMC specification.
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