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Suggestions for the correction and clarification of various MCBTS topics

1  Introduction

In the specification of the MCBTS Classes, as currently existing, there are several topics that need further clarifications or corrections. The aim of this paper is to present the positions of Alcatel-Lucent on these fields. In the following, an overview is given, divided into the transmitter and the receiver related topics.

2  Transmitter related topics

Measurement of switching transients (TS 45.005, sub-clause 4.2.2)

In the current GSM specification (TS 45.005-840), it is required to measure the switching transients with all carriers active. At the GERAN # 41 meeting, there was already consensus achieved that such a measurement makes no sense  because the switching transients will not be measurable due to the wideband noise that has – unlike the switching transients – not to be measured with peak detector but with average detector. That means that the level of cumulated wideband noise will cover the power level of the switching transients.

In agreement with other companies, Alcatel-Lucent proposes to erase the part of the specification for the measurement with all carriers active. We believe that the measurement in the single carrier case is sufficient to cover the limitation of the switching transients.

Possible extension of the measurement of the spectrum due to modulation and wideband noise between the carriers (TS 45.005, sub-clause 4.2.1)

In conjunction with the discussion about the measurement of the switching transients with all carriers active, it was proposed to replace that measurement by a new measurement of the spectrum due to modulation and wideband noise between the carriers. We agree that there might be situations (non-contiguous frequency allocation by different network operators) in which the performance of an MCBTS transceiver in between the carriers could be of interest. In order to achieve a relevant outcome, such a measurement would have to be done with all carriers active. On the other side, then there will always occur intermodulation products in between the carriers. Note that due to the spectrum widening of higher order intermodulation products, the wideband noise will not be distinguishable any more from the intermodulation products. Below and above the multicarrier signal, this fact was the reason why the emission limit was specified as the cumulated wideband noise or the intermodulation products, whichever is less stringent. With the same argumentation, we can state that a requirement between the carriers that is more stringent than –70 dBc in case of MCBTS Class 1 (or –60 dBc in case of MCBTS Class 2) would not be reasonable. The only way to exclude any intermodulation products between the carriers would be to restrict the measurement to two carriers only. However, such a specification would not lead to an evaluation of the performance with all carriers while just increasing the measurement effort.

Absolute power level limit for intra BTS intermodulation attenuation (TS 45.005, sub-clause 4.7.2)

In [1], Ericsson has given evidence that in some deployment scenarios an absolute power level limit of –36 dBm in the specification of the intermodulation attenuation would be too high, thus leading to a system impact. In [1], section 3, it is concluded:

“The absolute IM level of -36 dBm makes a difference in the scenario with the low static output power of 31 dBm and below 6 MHz frequency offset. For this particular scenario, the absolute IM level of -41 dBm is more aligned with -70 dBc and show similar degradation.”

Alcatel-Lucent believes that for these cases, the absolute power level limit of the intermodulation attenuation should indeed be set to –41 dBm, that means the brackets should be removed in the present version of the specification. On the other side, we believe that it should be taken into account that this limit is needed just for scenarios with low static output power (that means a very particular scenario, as stated in the conclusions, see citation above). From our point of view, a reasonable compromise could be to specify the absolute power level limit of –41 dBm for an output power per carrier below or equal [tbd] dBm and to leave the –36 dBm IM limit for an output power per carrier above this power level. As a reasonable power per carrier, we suggest 33 dBm.

Correction of the requirements for the intra BTS intermodulation attenuation in MCBTS Class 1 (TS 45.005, sub-clause 4.7.2)

In the current version of the core specification TS 45.005-840, sub-clause 4.7.2.1, it is stated:

“…In case of the multicarrier BTS class 1, the average power measured at centre frequency of intermodulation components over a timeslot shall not exceed -70 dBc, -[41] dBm or the requirements specified in subclause 4.2.1, whichever is less stringent, for frequency offsets between 1.8 MHz and 10 MHz outside the edge of the relevant Tx band. The measurement bandwidth for both the carrier and the intermodulation products is 300 kHz for offsets larger than 6 MHz and 100 kHz for offsets between 1.8 and 6 MHz. 

In case of the multicarrier BTS class 2, the average power measured at centre frequency of intermodulation components over a timeslot shall not exceed the values required for multicarrier BTS class 1 except that at third order intermodulation frequencies and their adjacent channels (±200 kHz) the power of the intermodulation components may increase up to -60 dBc or -[41] dBm, whichever is less stringent. The measurement conditions regarding frequency offsets and measurement bandwidths are the same as defined for multicarrier BTS class 1…”.

The current specification can be interpreted in the way that in MCBTS Class 1, the third order intermodulation products may rise to –70 dBc in the channels of their occurrence only while in the adjacent channels at ±200 kHz, the limit of the cumulated wideband noise applies. Since third order intermodulation products cover a bandwidth of three times the channel bandwidth, such a specification cannot be fulfilled at reasonable output power. This fact was accordingly taken into account in the specification of the MCBTS Class 2, as marked in bold letters in the quote above. Consequently, it is  necessary to take this fact also into account for MCBTS Class 1 by an appropriate clarification of the specification, i.e. by including the adjacent channels in the specification of MCBTS Class 1.

3  Receiver related topics
Requirement of the maximum power level in the specification of the receiver nominal error rate (GMSK) (TS 45.005, sub-clause 6.1.1)

At the GERAN # 41 meeting, the maximum power level for the specification of the receiver nominal error rate (GMSK) was set to [-18] dBm for both MCBTS Classes, which is 2 dB below the maximum blocking power level defined for the MCBTS Classes. The power level difference of 2 dB is the same as in the non-relaxed case, where the power level for the nominal error rate is set to –15 dBm and the blocking power level is at –13 dBm. Alcatel-Lucent believes that with this specification, the relaxed case is well aligned with the non-relaxed case. Thus we propose to approve the value of –18 dBm, i.e. to remove the brackets.

Alignment of input level in the random access and paging performance with the requirement for the nominal error rate (TS 45.005, sub-clause 6.5)

In order to achieve further alignment between the relaxed and the non-relaxed case, Alcatel-Lucent furthermore proposes to set the input level in the random access and paging performance to –18 dBm.

4  Conclusion

In this document, the open topics remaining for further correction or clarification in the specifications of the MCBTS Classes, are listed. For each issue, a proposal is given how the GSM standard could be progressed further.
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