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Comments on the Specification of 

Multicarrier BTS Performance for GERAN
1. Introduction

This document deals with specification aspects discussed at the MCBTS telco#2 [1] and reflects our view related to the impacts on the specification of Multicarrier BTS performance in GERAN. 

Section 2 lists comments on the currently discussed for changes to TS 45.005 and TS 51.021 and provides alternative proposals. 
2. SPECIFICATION IMPACTS DUE TO THE introduction of MultiCarrier BTS
This section refers to the CR’s to TS 45.005 and TS 51.021 for introduction of the Multicarrier BTS functionality, that have been submitted on the GERAN 1 reflector by Ericsson on 28th March [2][3][4][5].  

2.1 Output power and determination of power class (section 4.1[3])

It is stated in [3]: “The declaration shall be given for each modulation and for one and the maximum number of carriers on each antenna port.”


As already stated in [6] we prefer to clarify in the specification that a 
manufacturer has to declare the maximum output power per carrier in 
dependence of the number of carriers per antenna port and the modulation type 
with the prerequisite that the maximum output power is equal for all carriers of a 
MCBTS. With regard to network planning (i.e. link budget calculation) this should 
be specified for all supported number of carriers, not only for the maximum 
number of carriers.

Furthermore the current requirement for declaration is inconsistent with the description of the intra-BTS intermodulation measurement setup, described in section 6.8.2, where it is said: “In case of multicarrier BTS the tests shall be performed, per antenna connector, for all number of carriers (≥ 2) up to the maximum declared number of carriers and transmitting on equal maximum power according to the power declaration for each configuration”. 

Hence a declaration for all supported number of carriers is needed.
2.2  Multicarrier BTS Configurations (section 4.10.7 [3])

It is stated in section 4.10.7: “Equipment that passes all the tests in this specification will also comply in other configurations, with unequal distribution of power among the carriers, as long as these configurations are defined within the limits of total power and maximum number of carriers in the multicarrier transmitter.”

We believe that this phrase should be removed since the behaviour based on unequal power distribution between the carriers is not described by tests in TS 51.021.

2.3  Mean Transmitted RF Carrier Power (section 6.3.2 [3])

It is stated in section 6.3.2: “In case of multicarrier BTS the tests shall be performed at B, M and T for the declared number of carriers for each antenna connector.” 

For MCBTS the test case should be based on the principle that all active carriers are either operating close to B or M or T. For instance a minimum equal distance of 600 kHz between the carriers is selected for the test, and three tests are performed: 

a) first test with lowest carrier at B and equal spacing with minimum distance for all other carriers.

b) second test with central carrier at M and equal spacing with minimum distance for all other carriers around the center carrier.

c) third test with uppermost carrier at T and equal spacing with minimum distance for all other carriers.

In addition the specification for various aspects is stating minimum distance between the carriers. We propose to specify a value of 600 kHz for this minimum distance between carriers in case of MCBTS, as this has been used for single carrier BTS and several TRX’s up to now and corresponds to requirements for network planning in most cases. 
2.4 Transmitted RF Carrier Power versus time (section 6.4.2 [3])

The same test configurations for MCBTS as depicted in section 2.3 should be used here.  
2.5 Spectrum due to modulation and wideband noise (sections 6.5.1 [3], 4.2.1[2])

It is stated in section 6.5.1.2 in the CR to TS 51.021[3]: 
“l) Test f) is performed above the uppermost carrier and below the lowermost carrier, excluding intermodulation products at third order intermodulation frequencies.”
In section 4.2.1 in the CR to TS 45.005[2] it is stated:

“In case of the multicarrier BTS class, the spectrum due to modulation and wideband noise, excluding any intermodulation products from the active carriers, measured above the uppermost and below the lowermost carrier, shall also be measured for frequency offsets larger than [1.8] MHz with all carriers operating at full power.”
In our view, such measurement to separate wideband noise and IM products is not feasible. Also we believe that the core spec and the test spec should be aligned here. Figure 1 depics the emission for a MCBTS with carriers separated by the minimum distance of 600 kHz. It can be seen that the intermodulation products, whether 3rd order, 5th order or 7th order, are widely distributed, with their center frequency depending on the carrier spacing and their bandwidth identifying a multiple of 200 kHz according to the value of the order (i.e. 5th order IM product has a bandwidth of 1 MHz). 

For instance let’s assume that the wideband noise is to be measured at a frequency offset of 6 MHz below the band edge for a MCBTS with 8 carriers at minimum spacing of 600 kHz. Then according to [2] the wideband noise would need to be below 

-80dBc + 9 dB= -71 dBc,  

with 9dB being the multicarrier offset factor as defined in section 4.2.1 [2]. A fifth order IM product would be generated at 6MHz below the band edge for the lowest carrier and a carriers with frequency offset 3 MHz related to the lowest one. A third order IM product would be generated at 6MHz below the band edge for the lowest carrier and a carriers with frequency offset 6 MHz related to the lowest one. The first case is met for a MCBTS with at least 6 carriers at minimum carrier spacing, the second is met for a MCBTS with at least 11 carriers. Whilst IM 3 product can reach values up to –70 dBc for MCBTS, IM 5 products are supposed to be somewhat lower, say up to –75 dBc. In both cases IM products whether 3rd  order or 5th order are in the same power range than the wideband noise and thus the wideband measurement will be falsified by the superposition of IM 3 and IM 5 products. Hence for multiple active carriers at realistic frequency separation, it will be impossible to differentiate wideband noise from IM products by separating both. This is also exemplarily demonstrated in Figure 1 below.

[image: image1]
Figure 1: Superposition of transmitter wideband noise and transmitter IM products in case of MCBTS (figure will be updated).
Note: The figure shows only those IM products of F1+F2 and F1+F3. Adding IM products of F2+F3 will cover the whole band where wideband noise should be measured. 


We would prefer if the intermodulation products are included in the measurement 
and a minimum distance between the 
carriers is specified, as it determines the 
frequency offset of IM products. Both core and test specification should indicate 
that wideband noise is measured together with IM products. This method would 
also allow measurements for frequency offsets below 1.8 MHz from the lowest or 
uppermost carrier, respectively. 
2.6 Spectrum due to modulation and wideband noise (section 6.5.1.3 [3])


It is stated in section 6.5.1.3: “For the test cases i) to l) for multicarrier BTS, the 
requirements in table 5 shall be increased with the following values depending on 
the supported, maximum number of carriers (N) per antenna port:”


In our view the word supported shall be substituted by active. It is not 
acceptable that a MC BTS, which can support at maximum e.g. 8 carriers, should 
be allowed a 9 dB increase of wideband noise even when operated with e.g. only 
2 carriers. Otherwise, this would allow a lower performance level than normal BTS 
with passive combiner.

2.7 Spurious emissions (sections 6.6.1.2[3] and 6.6.2.5.2 [3])

For test setup in section 6.6.1.2 we propose to specify that in case of multicarrier BTS, the MCBTS is operated with the maximum number of supported carriers with minimum, equal frequency distance (e.g. 600 kHz). Then the 3 test cases described in section 2.3 above should be specified. The measurements are then performed in case of inside the BTS transmit band above the uppermost carrier and below the lowermost carrier to the end of the relevant TX band and intermodulation products should be again included in the measurement as described in section 2.5.

This proceeding should also be specified in section 6.6.2.5.2 in case of outside the 
BTS transmit band for Release 8.
2.8  BTS Spurious emissions outside TX band, MC BTS class II (sections 4.3.2.1 [4],   
6.6.5.2.3 and 6.6.5.2.4 [5]) 
The power limit needs to be corrected, as the k factors are not correctly specified. It should read: 

Power limit from 5 to 10 MHz offset : 
below 1 GHz: limit = -21 dBm – 3*(Δf – 5) dBm,  hence k factor is 3 instead of 4 and 
above 1 GHz: limit = -21 dBm – (9/5)*(Δf – 5) dBm, hence k factor is 1.8 instead of 3.8).
2.9  Intra BTS intermodulation attenuation (section 6.8.2 [3])


Again as stated earlier the spacing of carriers for the MCBTS needs to be 
specified, in that the equipment shall be operated at minimum, equal frequency 
distance (e.g. 600 kHz), since this determines the frequency offset of IM 
products. In traditional BTS this minimum frequency spacing could be restricted 
by passive combiner type e.g. filter combiner, which is a vendor specific 
characteristic. With MCBTS, there is in principle no restriction necessary.
2.8 Receiver Blocking (section 5.1 [2]) 


The out-of-band blocking perfomance for MCBTS in GSM 400, T-GSM 810, P-, E- 
and R-GSM 900 frequency bands needs to be corrected: Instead of 118 dBµV it 
should read 121 dBµV. 
3. CONCLUSIONS

This document has presented comments related to the ongoing specification work related to the introduction of Multicarrier BTS performance both in TS 45.005 and in TS 51.021. It is proposed to take these into account during the discussion at the GERAN 1 Adhoc meeting.
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