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Removal of Inconsistencies related to 
Requirements for MCBTS 

1. INTRODUCTION
During the review of requirements for MCBTS specified in TS 45.005 and TS 51.021 inconsistencies have been identified related to requirements on spectrum due to modulation and wide band noise in single carrier operation, on unwanted emissions in multicarrier operation and on intra BTS intermodulation attenuation. The inconsistencies are depicted in section 2 and a way forward is proposed in section 3. 
2. IDENTIFIED INCONSISTENCIES

Identified inconsistencies in the latest specifications TS 45.005 v.8.9.0 and TS 51.021 v.8.7.0 related to MCBTS requirements are depicted in this section.
2.1 Spectrum due to modulation and wide band noise in single carrier operation

The requirements for spectrum due to modulation and wideband noise are currently contradicting in TS 45.005 and TS 51.021 for frequency offsets of 1.8 MHz and 6 MHz and need to be aligned. 
TS 45.005 v.8.9.0 specifies in section 4.2.1 that the measurement at frequency offset of 1.8 MHz is done with measurement bandwidth of 100 kHz and shall be below -75 dB related to the carrier measured within 30 kHz.  
TS 51.021 v.8.7.0 specifies in subclause 6.5.1.2 (test case) in steps c), d) and f), that the measurement at 1.8 MHz is done with 30 kHz, and 100 kHz bandwidth is only applied for frequency offsets above 1.8 MHz in step f). Also the given range for the frequency offset 600 to 1 800 kHz in steps of 200 kHz in step d) could suggest that the limit of -73 dBm is also selected for 1.8 MHz. There against subclause 6.5.1.3 (essential conformance) specifies a measurement bandwidth of 100 kHz for this offset. This means that there are contradicting requirements within TS 51.021 and also between TS 51.021 and TS 45.005. 
This ambiguity also creates problems with TS 51.021 section 6.12.3 when trying to calculate the accumulated wide band noise limits for the frequency offset range below 1800 kHz, in particular whether the 30 kHz value or the 100 kHz limit from table 5 in subclause 6.5.1.3 shall be used.
In addition table 5 in TS 51.021 v.8.7.0 in subclause 6.5.1.3 does not specify a requirement for the frequency offset of 6 MHz, which is defined in TS 45.005 subclause 4.2.1. 
2.2 Unwanted emissions in multicarrier operation
The same kind of inconsistency for the frequency offset at 1.8 MHz exists also in case of multicarrier test in section 6.12.2 describing the test of the cumulated emission mask: 

....

For frequency offsets of more than 6 MHz the average power shall be measured over sufficient time slots to ensure conformance according to methodology of annex A.1. At the centre frequencies of the intermodulation components and at the centre frequencies of their adjacent channels (±200 kHz) the measurement bandwidth shall be 300 kHz and the reference power for relative measurements shall be the power measured in a bandwidth of 300 kHz for one of the carriers under test. For other offsets the measurement bandwidth shall be 100 kHz and the reference power for relative measurements in a bandwidth of 30 kHz.

For frequency offsets in the range 1.8 to 6 MHz the average power shall be measured in a frequency scan mode, with a minimum sweep time of 75 ms and averaged over 200 sweeps. At the centre frequencies of the intermodulation components and at the centre frequencies of their adjacent channels (±200 kHz) the RF and video filter bandwidth of the measuring instrument shall be 100 kHz and the reference power for relative measurements shall be the power measured in a bandwidth of 100 kHz for one of the carriers under test. For other offsets the measurement bandwidth shall be 100 kHz and the reference power for relative measurements in a bandwidth of 30 kHz.

For measurements at frequency offsets from the outermost active carrier of 1.8 MHz or less the intermodulation product power shall be measured selectively using video averaging over 50 to 90 % of the useful part of the time slot excluding the mid‑amble. The averaging shall be over at least 200 time slots and only active bursts shall be included in the averaging process. The RF and video filter bandwidth of the measuring instrument shall be 30 kHz. The reference power for relative measurements shall be the power measured in a bandwidth of 30 kHz for one of the carriers under test.

The measurement conditions for the Continuous Modulation Spectrum regarding frequency offsets, detector settings and measurement bandwidths shall be the same as defined in subclause 6.5.1 for multicarrier BTS.
....
This subclause points to the measurement bandwidths specified in subclause 6.5.1, whilst subclause 6.12.3 includes the essential conformance requirements following a different division of the frequency offset range:
...

At frequency offsets larger than 1.8 MHz from the centre frequency of the uppermost and lowermost active carrier up to 10 MHz outside the edge of the relevant transmit band, the unwanted emission for the multicarrier BTS class 1 and class 2 shall not exceed the less stringent of the following requirements: 

...
At frequency offsets less than or equal to 1.8 MHz from the outermost carriers, the unwanted emissions must fulfil a mask that is defined in the following steps:

...
Thus the test setup for the frequency offset of 1.8 MHz is unclear, since it is mentioned twice in the test case in subclause 6.12.2 with measurement bandwidth of 30 kHz and 100 kHz.
2.3  Intra BTS intermodulation attenuation
The conflict between performance requirements in TS 45.005 and TS 51.021 also appears for intra BTS intermodulation attenuation. Subclause 4.7.2.1 in TS 45.005 v8.9.0 specifies:

In case of the multicarrier BTS class 1, the average power measured at the centre frequency of intermodulation components and at the centre frequencies of their adjacent channels (±200 kHz) over a timeslot shall not exceed -70 dBc or -36 dBm if maximum power per carrier exceeds 33 dBm else -41 dBm, or the requirements specified in subclause 4.2.1, whichever is less stringent, for frequency offsets between 0.6 MHz from the outermost carrier 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, 100 kHz for offsets between 1.8 and 6 MHz and 30 kHz for offsets below 1.8 MHz. 

The same applies for subclause 4.7.2.2. Hence there is a conflict between TS 45.005 subclause 4.7.2.1. and TS 51.021 subclause 6.12.2 in case the measurement is performed with 30 kHz measurement bandwidth.   
3. WAY FORWARD 
It has to be noted that the inconsistency for unwanted emissions in single carrier operation stated in section 2.1 exists for both single carrier BTS and multicarrier BTS. Hence different options are possible, depicted below. 

Option 1: align TS 51.021 to TS 45.005 in all parts for single carrier and multicarrier BTS from Rel-8 onwards, i.e. to base the measurement at 1.8 MHz frequency offset  on 100 kHz measurement bandwidth only.    

Option 2: align TS 51.021 to TS 45.005 as in option 1, but only in case of multicarrier BTS. 

Option 3: change TS 45.005 and required parts of TS 51.021 in such way, that the measurement at 1.8 MHz frequency offset is done with 30 kHz measurement bandwidth only applying the limit specified for the frequency offset range directly below 1.8 MHz. 
It is proposed that GERAN agrees on a proper way forward to remove current inconsistencies between TS 45.005 and TS 51.021 related to the above stated requirements in Rel-8 and Rel-9 specifications. 
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