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Proposals for the Open Topics in the Work Item for the Introduction of a Multicarrier BTS Class

1  Introduction

At the GERAN# 36 meeting, a face-to-face meeting took place among parties having an interest in the Work Item for the introduction of a multicarrier BTS class. The remaining open topics were discussed and listed in [1], a document which was distributed over the GERAN WG 1 reflector. The present paper aims to address various issues from the perspective of Alcatel-Lucent, namely the

· relaxation of the blocking requirements

· the definition of the power classes
· considerations concerning the requirement of the switching transients
· the measurement of the spurious emissions
· and a modification of the measurement bandwidths for the intermodulation attenuation.
2  Additional aspects concerning the relaxation of the blocking requirements

In [2], it was stated that the blocking requirements of GSM 900 could be relaxed without system impact due to inconsistencies in the standard while enabling multicarrier transceiver architectures. During the discussions, it was requested to carry out simulations on the network level in order to derive the likelihood of large blocking signals. In [3], it was shown that the probability of signal levels below –25 dBm is only slightly different from the probability in case of a –13 dBm level. Even using worst case assumptions (high number of mobiles, all transmitting at full power at the same time, simulation over-estimating the antenna gain at low MS-BTS distances!), the probability values were 99.8 % (receive level below –13 dBm) resp. 96.6 % (receive level below –25 dBm). Similar results were obtained in simulations carried out by Ericsson and described in [4]. However, the question came up what to do in the rather rare case that the signal level at the receiver is higher than –25 dBm. If the receiver was designed to process signals just up to this level, it could be “blinded” by higher signal levels. This is due to the fact that the AD converters have a fixed limit of their dynamic range. In [4], Ericsson listed the following possibilities to deal with or avoid such situations:

1. Define a second higher blocking level (e.g. 3 dB higher) where larger desensitization could be allowed.

2. Define a requirement on duration and levels of “blind” periods.

3. Increase the proposed blocking level to be 2-3 dB higher.

From the perspective of Alcatel-Lucent, the first proposal delivers the most suitable solution which fits best to the situation in the field: It leaves the value of –25 dBm as target value for the relaxation at which the full “blocking sensitivity” of –101 dBm (original sensitivity of –104 dBm, desensitized in the blocking case by 3 dB) has to be achieved. On the other side, it covers the rare cases where very high blocking signals occur at the receiver. As it was shown in [2], in such cases the receiver suffers also from a very high wideband noise level caused by the transmitters of mobiles located close to the BTS in the uncoordinated scenario. This noise level anyway leads to a significant desensitization of the BTS receiver. That means that a certain desensitization defined in the standard could not be “seen” by the GSM system. Therefore, it is proposed to introduce a second value for an “exceeded” blocking case, as shown in Table 1.
	
	 “Regular” blocking case
	“Exceeded” blocking case

	Blocking level (dBm)
	-25
	-22

	Sensitivity level (dBm)
	-101
	-98


Table 1: Blocking and sensitivity levels proposed by Alcatel-Lucent.

The second proposal is not favoured because it would not avoid the “blinded” periods but only limit them.

The third proposal does not suffer from the disadvantage of the second proposal. However, it does not take advantage of the fact that in case of a high blocking signal at the BTS receiver, there would also be a high desensitization caused by the noise of the mobiles located nearby.

3. Definition of the power class

For the definition of the power class, the following procedure is proposed:

· The power class should be defined by the maximum output power in single carrier operation, for all modulations.

· The manufacturer has to declare, for each modulation, and for each possible number of carriers, the max. output power per carrier; this will be the level used, e.g., for the IM tests.
That means that for the qualification process, not all possible combinations of different modulation types have to be taken into account. This limits the complexity during the measurements.

4 View on the requirement for the switching transients

In [5], an inconsistency between spurious emissions requirements and wideband noise requirements for the higher BTS power classes was described. It was furthermore stated:

“…it is likely that the use of the peak-hold measurement is rather aiming at the limitation of switching transients than at the limitation of the noise which is already specified in "Spectrum due to the modulation and wideband noise". However the switching transients are specified in 4.2.2 ("Spectrum due to switching transients") up to frequency offsets of 1.8 MHz from the carrier. That means that it is furthermore likely that the peak-hold measurement of the requirement "Spurious emissions" is aiming to limit the switching transients at frequency offsets above 1.8 MHz from the carrier. This goal could be alternatively achieved by extending the second table in 4.2.2 ("Spectrum due to switching transients") by the appropriate entry for frequency offsets > 1.8 MHz.“

Initially it was seen as necessary to extend the specification of the switching transients in case that the measurement detector for the spurious emissions is changed from peak-hold to average. However, during the further investigations, a paper from Nortel Matra Cellular [6] was found stating that the usage of the peak-hold detector for the measurement of the spurious emissions has historic reasons:

"It is useful to remind that this maxhold mode has been introduced early in the design phase of the Recs before the appearance of a dedicated switching transient transmit test, the initial aim being to cover both aspects in one shot. It was then quickly realized that a dedicated test should be devised for the burst firing transitions, but the maxhold provision was never removed afterwards."

Obviously, the “maxhold provision” in the spurious emissions measurement is just a historic relict of the GSM standard evolution. With this aspect, it does not seem necessary any more to modify the requirement of the switching transients. Therefore, it is not proposed any more to modify the specification of the switching transients.
5 Proposal for the measurement method of the spurious emissions
Up to now, several considerations have given evidence that it would be reasonable to change the measurement detector for the spurious emissions from peak-hold to average. However, one open issue is how to handle the measurement procedure outside the transmit band. Until now, this measurement has to be carried out with frequency hopping enabled. In connection with the usage of the average detector, this could lead to an unacceptable “smoothing” of intermodulation products. Therefore, it is proposed that the frequency hopping is also disabled when the spurious emissions are measured in frequency bands adjacent to the transmit band.

6 Modification of the measurement bandwidths for the intermodulation attenuation

Recently, it was proposed to relax the requirements for the intermodulation attenuation in the following way: while the limit of 70 dBc should be kept unchanged, the measurement should be performed with average instead of peak-hold detector. It was furthermore proposed to apply this requirement starting at frequency offsets of 1.2 MHz or more from the carrier. However, the specified measurement bandwidth was kept at 300 kHz.

In further investigations, it was found that the measurement bandwidth of 300 kHz could cause problems during measurements close to the carriers. With such a measurement bandwidth, a higher amount of carrier power is measured than the power caused by intermodulation products. Therefore, the measurement bandwidth of the relaxed intermodulation requirement should be modified close to the carriers. Therefore, it is proposed to reduce the measurement bandwidths in steps from 300 kHz (for offsets larger than 6 MHz) to 100 kHz (for offsets larger than 1.8 MHz) down to 30 kHz (for offsets larger than 1.2 MHz) both for the intermodulation products and the carrier. Then, the level difference of 70 dBc between carrier and intermodulation products can be kept as it was proposed in the recent discussions.
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