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Corrections of the Requirements for the MCBTS Classes – Proposals for TS 45.005
1  Introduction

At the GERAN# 39 meeting, a Change Request for TS 45.005 was approved which introduced a number of modifications in the requirements for the MCBTS classes. The according changes were implemented in TS 45.005, version 8.2.0. However, after a careful review Alcatel-Lucent believes that in this version, a number of corrections of these requirements should be done. This paper aims to give an overview of all proposals from Alcatel-Lucent side. In the following, the respective sub-clauses are quoted and comments are given afterwards.

2 Sub-clause 4.2.1 (Spectrum due to the modulation and wide band noise)
In sub-clause 4.2.1, the following requirement is given:

“In case of the multicarrier BTS classes, the spectrum due to modulation and wideband noise shall also be measured for frequency offsets between 1.8 MHz above the uppermost and below the lowermost carrier, respectively, and 2 MHz outside the transmit band with all carriers operating at full power at minimum frequency spacing. Excluding the third order intermodulation frequencies and related adjacent channels (±200 kHz), the following requirements apply:

· Depending on the active carrier number N, the value of the spectrum due to modulation and wideband noise given for the measurement with single carrier may not increase by more than calculated from the expression 10∙log (N) dB.

· For frequency offsets smaller than or equal to 6 MHz from the uppermost or lowermost carrier, either this limit shall be applied or the requirement given in 4.7.2 for multicarrier BTS class 1 (-70 dBc), whichever is the less stringent.

· For frequency offsets larger than 6 MHz from the uppermost or lowermost carrier and up to 10 MHz outside the transmit band, the requirement above applies except for frequency offsets smaller than the frequency distance between the highest and lowest active carrier plus 200 kHz, where either the limit above or the requirement given in 4.7.2 for multicarrier BTS class 1 (-70 dBc) shall be applied, whichever is the less stringent.”
Comments from Alcatel-Lucent:

· Before the GERAN# 39 meeting, the frequency band in which these requirements applied was set to the range “between 1.8 MHz above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the transmit band”. At the GERAN# 39 meeting, the limit outside the transmit band was reduced to 2 MHz without detailed discussions. The only recognizable reason is that the specification for normal BTS uses the same limit. However we believe that this change should be undone due to the following reason: since a longer time, it was consensus that the standard relaxations for MCBTS should lead to an alignment with other standards like UMTS (because UMTS will at some time be operated in the same bands as GSM). Looking at the way the spurious emissions are defined in TS 25.104, table 6.9 (see Table 1 below) we see that the in-band requirements are valid up to 10 MHz outside the transmit band. This seems reasonable because UMTS carriers are broadband signals and thus the interferences caused by them are also spread over a broader frequency range. Taking into account the fact that several GSM carriers generated by one transceiver can also be regarded as “broadband signal”, we believe that in the MCBTS case, the limit of 10 MHz is reasonable, too. Since the regulatory phase is currently being started, this measure could be taken into consideration from the beginning and according regulatory restrictions could be derived to protect other radio systems like GSM-R. Note that even with the 2 MHz limit, GSM-R might be impacted at least in rare cases by MCBTS and thus there will anyway be protection measures to be implemented. In case of a 10 MHz limit, power amplifiers could be operated with the highest possible power efficiency at least in all areas where other systems like GSM-R are not affected, thus leading to optimal energy and OPEX savings for network operators. As a conclusion, we propose to apply the in-band requirements also up to 10 MHz outside the transmit band and to apply the out-of-band spurious emissions starting from 10 MHz outside the transmit band.
Table 6.9: BS Mandatory spurious emissions limits, operating band I, II, III, IV, VII, X (Category B)

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( Flow - 10 MHz 
	-30 dBm
	1 MHz
	Note 1

	Flow - 10 MHz ( Fhigh + 10 MHz
	-15 dBm
	1 MHz
	Note 2

	Fhigh + 10 MHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU-R Recommendation SM.329 [1], s4.1

NOTE 2:
Limit based on ITU-R Recommendation SM.329 [1], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R Recommendation SM.329 [1], s4.1. Upper frequency as in ITU-R SM.329 [1], s2.5 table 1

	Key:


Flow:
The lowest downlink frequency of the operating band as defined in Table 5.0.

Fhigh:
The highest downlink frequency of the operating band as defined in Table 5.0.


Table 1: Spurious emissions table in the UMTS standard (TS 25.104).
· The part “Excluding the third order intermodulation frequencies and related adjacent channels (±200 kHz)” should be placed where the number of exceptions is defined.

· In the requirements marked by hyphens, there are some references to “requirements above”. We propose to make these references clearer, e.g. by using a table for the definitions, as mentioned below.

· All in all, we believe that the requirements defined for different frequency offsets would be arranged in a clearer way in table form. This could look like in the following:
Depending on the distance 
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 between the uppermost (at frequency fH) and lowermost (at frequency fL) active carriers, the requirements in the table below shall apply.

	Frequency offset fO above the uppermost or below the lowermost carrier.
	Requirements
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	Requirements of 4.2.1 for single carrier case 

+ 10 log (N) dB
	whichever is less stringent.

	
	Requirements of 4.7.2.1 depending on MCBTS class
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	Requirements of 4.2.1 for single carrier case 

+ 10 log (N) dB. In addition, a number of exceptions is allowed for the MCBTS classes as defined below.


Table 2: Spectrum requirements for the MCBTS classes. N is the number of active carriers.

Regarding the number of exceptions for MCBTS, sub-clause 4.2.1 defines the following:

“vi) At offsets between 1.8 MHz above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the transmit band, in bands of 200 kHz width centered on a frequency, which is an integer multiple of 200 kHz, exceptions are allowed for N active carriers at M= 15 + 3* (N-1) or up to maximum 40 bands, whichever the lowest, up to –36 dBm measured in 100 kHz bandwidth, or the requirement according to the  multicarrier BTS class 1 in subclause 4.7.2 (-70 dBc), whichever is less stringent.”

Comments from Alcatel-Lucent:

· The exclusion of the IM3 products should be placed here (see comment mentioned above).

· According to the arguments above, the out-of-band frequency limit should be kept at 10 MHz.

· It is questionable if the differentiation between “IM3 products” and “exceptions” makes sense because from the aspect of a victim, both types of interference are degrading the performance in the same way.

· The definition given in sub-clause 4.2.1 is inconsistent to 4.7.2: In 4.7.2, all intermodulation products are allowed to reach up to –70 dBc whereas in 4.2.1, some of them have to be counted as exceptions.

· If defined in the existing way, for the IM3 products a dedicated definition should be given, e.g. by saying that IM3 products are the products that occur on all frequencies on which third order intermodulation between any two of the carriers can occur (actually it will not be possible to measure the IM3 products without measuring additionally the IM5, IM7).

3 Sub-clause 4.7.2.1 (GSM 400, GSM 900, DCS 1800)
The following requirement is given for MCBTS:

“For multicarrier BTS the intermodulation products shall never exceed -16 dBm.”

Comment from Alcatel-Lucent:
We propose to define the measurement bandwidth explicitly.
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