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Proposal for Combined Measurement of Wideband Noise, Intermodulation Attenuation and Spurious Emissions in the MCBTS Class

1  Introduction

At the GERAN# 37 meeting, a Change Request [1] was approved for the introduction of a multicarrier BTS class. For the new multicarrier BTS class, this CR includes a relaxation of the intermodulation attenuation and the spurious emissions by using average instead of peak-hold detector while the respective values are kept at the same level as in the un-relaxed case. In addition, the measurement of the spectrum due to modulation and wideband noise was extended to be carried out with all carriers switched on. In order to align with the performance of existing multicarrier BTSs in which several single carrier transmitters are combined, a certain degradation of the noise performance was allowed for the new multicarrier BTS class, depending on the number of carriers. After the GERAN# 37 meeting, further discussions took place between companies and it was proposed that all measurements mentioned above should be performed with a minimum frequency spacing of 600 kHz between the carriers and that the spectrum requirements should be applied below the lowermost and above the uppermost carrier. However, with these “harmonized” settings, it became obvious that the wideband noise requirement is more stringent than the requirement for the intermodulation attenuation while on the other side, the wideband noise in general cannot be measured excluding the intermodulation products. In a further step, an attempt was done to find possibilities to distinguish between the wideband noise and the intermodulation products by defining a suited frequency spacing between the carriers. But the principle problem remains that higher order intermodulation products are rather broadband and thus look like a “noise floor” in the spectrum. To simplify the measurements and limit the measurement effort, the proposal to define a common spectrum mask for all types of interferences was made by Alcatel-Lucent during the Ad Hoc Meeting on MCBTS in Sophia Antipolis. In the subsequent MCBTS telco # 3, both Ericsson and Alcatel-Lucent made proposals for such a common spectrum mask. This paper suggests a synthesis of both proposals.

2  Proposals for common spectrum mask
As already agreed, the carriers shall be operated at maximum output power and minimum frequency spacing of 600 kHz. From the perspective of Alcatel-Lucent, the following requirements shall be applied below the lowermost and above the uppermost carriers:

· For frequency offsets between 0 and 1.2 MHz from the carriers, the requirement of the spectrum due to modulation and wideband noise shall be kept.

· For frequency offsets between 1.2 and 6 MHz from the carriers, the value of –70 dBc or the requirement for the wideband noise, degraded by a value of 10 * log N / dB (where N is the number of active carriers) shall be applied, whatever is the higher.

· For offsets between 6 MHz from the carriers and 10 MHz outside the transmit band, the requirement for the wideband noise, degraded by a value of 10 * log N / dB (where N is the number of active carriers) shall be applied. However, a certain number of exceptions shall be allowed for spurious emissions reaching up to –36 dBm (measured with average detector) or –70 dBc whichever is the higher. The number of exceptions could be defined as proposed by Ericsson.

3  Explanations of the proposals

· For the frequency range from 0 to 1.2 MHz offset from the carriers, there has always been consensus that the requirements for the spectrum due to modulation should be applied. This should be left unchanged.

· In the frequency range from 1.2 to 6 MHz from the carriers, the intermodulation products are the dominating source of interference. Therefore, Alcatel-Lucent initially made the proposal to use the value of –70 dBc, measured with average detector. However with some carrier configurations, the wideband noise requirement that is degraded by a value depending on the number of carriers will exceed the limit of –70 dBc. Therefore, we propose to take the limit that is the less stringent one which is depending on the  number of carriers.

· For offsets between 6 MHz from the carriers and up to 2 MHz outside the transmit band, the initial proposal from Alcatel-Lucent was also to take the –70 dBc value (measured with average detector) as a limit. This was justified with the network simulations that have shown that an interference level of –70 dBc has negligible impact on GSM systems. However, at such high frequency offsets from the carriers, the intermodulation products will not be the dominating source of interference any more. The dominating effect will rather come from the wideband noise. During the MCBTS telco # 3, the concern was expressed that a general limit of –70 dBc would lead to a relaxation of the wideband noise requirement. In order to avoid such a relaxation, we propose to take the requirement for the wideband noise, degraded by a value of 10 * log N / dB (where N is the number of active carriers). In parallel, we follow the proposal from Ericsson to allow a certain number of exceptions as it is already the case today for single carrier operation. Unlike originally suggested, the proposed frequency range up to 10 MHz outside the transmit band would completely cover the transition zone of duplex filters between the pass and the stop band. Such an approach would allow two possibilities: in regions without sensitive neighbouring radio systems, the requirements for the duplex filters could be rather moderate thus allowing public GSM coverage at lower costs. In regions with sensitive neighbouring radio systems (like GSM-R), the regulation process might introduce additional restrictions to save these systems from any impact. These restrictions could comprise either a certain minimum distance or frequency coordination or improved duplex filtering or reduced output power or dedicated antenna direction etc. Even more, they could possibly be a combination of several protection measures. This would leave a high degree of freedom for network operators for protecting adjacent radio systems: for example, if the exchange of duplex filters would be too costly, they could choose other forms of protection like frequency coordination close to railway tracks.

4 Conclusions

With the proposed common spectrum mask that is defined by the dominating interference effects depending on the frequency offset from the carriers, Alcatel-Lucent believes that a suited compromise is given between ease of measurement, definition of the limit that has to be applied and the prevention of exaggerated relaxations of the wideband noise requirement.
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