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On the Application of Inband Spurious Emission Requirements for MCBTS
1. INTRODUCTION
At GERAN#42 several changes have been incorporated into the specifications related to MCBTS. A further review has resulted in some ambiguities related to the existing requirements for spectrum due to modulation and wideband noise on one side and inband spurious emissions on the other side. 

Section 2 details this issue further. In section 3 a proposal for change in TS 45.005 and TS 51.021 is provided and section 4 draws the conclusion. This contribution is an update of [1] with changes highlighted in yellow.

2. CURRENT SPECIFICATION STATUS
This section depicts the current specification status related to inband spurious emissions for single carrier BTS (SCBTS) and for multicarrier BTS (MCBTS), pointing to some ambiguities in the latter case, and discusses possible workarounds. 
2.1 Inband Spurious Emissions Requirements (subclause 4.3.1 in TS 45.005)
The specification describes the allowed level of inband spurious emissions:

“The power measured in the conditions specified in subclause 4.3.1a shall be no more than ‑36 dBm. In case of multicarrier BTS, the less stringent requirement of the requirements in this subclause and the requirements in subclause 4.2.1 in multicarrier operation apply.”
An absolute level of -36 dBm is specified for normal BTS excluding MCBTS, named single carrier BTS (SCBTS) in the following. Thereagainst MCBTS requirements for inband spurious emissions are concatenated with similar requirements specified with regard to the spectrum due to modulation and wideband noise.

2.2 Alignment of Inband Spurious Emissions to other Requirements for SCBTS

For single carrier BTS the test of inband spurious emissions is performed with one single TRX. In this case the measurement method is different between spectrum due to modulation and wideband noise (average power detector) and inband spurious emissions (peak hold detector). Thus different tests of the unwanted emissions for frequency offsets higher than 1.8 MHz from the carrier can be justified. For instance, assuming an output power of 43 dBm of an SCBTS, the requirements for spectrum due to modulation and wideband noise specified in subclause 4.2.1 of TS 45.005 are: 

· for frequency offsets larger than 1.8 MHz: a power level of -40 dBm (= 43-3-80 dBm) is allowed measured in a resolution bandwidth of 100 kHz with average power detector. Converted to peak hold, a correction factor of 9 dB has to be applied, yielding the level of -31 dBm in 100 kHz and hence   -36 dBm in 30 kHz bandwidth as specified for inband spurious emissions in subclause 4.3.1. 

· for frequency offsets larger than 6 MHz: a power level of -45 dBm (= 43-3-85 dBm) is allowed measured in a resolution bandwidth of 100 kHz with average power detector. Converted to peak hold, a correction factor of 9 dB has to be applied, yielding the level of -36 dBm in 100 kHz bandwidth.

It can be seen that both requirements are aligned to each other in case of SCBTS. 
2.3 Alignment of Inband Spurious Emissions to other Requirements for MCBTS
In case of MCBTS there is one major difference to SCBTS since both requirements are defined on basis of the same measurement method, namely the average power detector. In addition both requirements are related to the same measurement configuration of a single carrier / single TRX under full load and operating at maximum output power as for SCBTS. Hence if requirements are defined twice in the specification it is likely that a conflict of the requirements will occur. 

For instance assume a MCBTS with an output power of 46 dBm for single carrier.

The same calculation as done before for SCBTS is done here and the requirements for spectrum due to modulation and wideband noise on one side and the inband spurious emissions on the other side are compared against each other in Table 1. 

	Frequency offset range
	Spectrum due to modulation and wideband noise
	Inband spurious emissions

	1.8 MHz ( offset < 6.0 MHz
	-42 dBm
(=46-3-80-5dBm)
	-36 dBm average in 30 kHz 

	6.0 MHz ( offset
	-42 dBm

(=46-3-85dBm)
	-36 dBm average in 100 kHz


Table 1: Comparison of requirements (spectrum due to modulation and wideband noise to inband spurious emissions) for MCBTS. 
Thus a discrepancy of 6 dB exists in this case. For a TX power of 43 dBm in single carrier operation the discrepancy augments to 9 dB.
Another fact to be taken into account is that the requirement related to the spectrum due to modulation and wideband noise includes exceptions for the single carrier operation, which are spread and include frequency offsets greater than 600 kHz from the carrier according to the agreed CR at GERAN#43 [2]. The exceptions allow emissions merely up to -36 dBm/100 kHz or -41 dBm/30 kHz, whilst the inband spurious emissions allow a constant level of -36 dBm/30 kHz between 1.8 MHz and 6 MHz and -36 dBm/100 kHz for offsets larger than 6 MHz. Thus the specified requirements for spectrum due to modulation and wideband noise for single carrier are more stringent than the inband spurious emissions. 

Also the valid frequency offset range related to the requirements for spectrum due to modulation and wideband noise for single carrier covers the entire frequency offset range valid for inband spurious emissions. 
To achieve at a unambiguous specification for MCBTS, the inband spurious emission requirement for MCBTS shall be redefined. A proposal is included in section 3.  
3. PROPOSAL FOR CHANGE OF mcbts iNBAND SPURIOUS EMISSION REquirement
The following change in subclause 4.3.2.1 in TS 45.005 is proposed in order to align the requirements for spectrum due to modulation and wideband noise and for inband spurious emissions in case of MCBTS: 

“The power measured in the conditions specified in subclause 4.3.1a shall be no more than ‑36 dBm. In case of multicarrier BTS, the requirements in subclause 4.2.1 for single carrier operation apply for the case of declared maximum output power.”
Correspondingly the same change is proposed in subclause 6.6.1.3 of TS 51.021: 
“The maximum power measured shall not exceed ‑36 dBm. In case of multicarrier BTS, the requirements in subclause 6.5.1.3 for single carrier operation apply for the case of declared maximum output power.” 
4. CoNCLUsion
Whilst for single carrier BTS different requirements have been specified related to spectrum due to modulation and wideband noise on one side and inband spurious emissions on the other side, based on different measurement methods, this alignment is shown not to exist for MCBTS where both requirements are based on the same measurement method. It is shown that for typical TX power settings a the discrepancy between both requirements can reach up to 6 or even 9 dB. In addition the existing specification for MCBTS includes a conflict between these requirements taking into consideration definition of exception cases. 

Thus a proposal is submitted to align both requirements in such way that a separate definition of the inband spurious emission requirement is removed and it refers to the requirement for spectrum due to modulation and wideband noise for single carrier operation with maximum output power.   

It is proposed to agree on this change. Corresponding change requests to TS 45.005 and TS 51.021 can be found in [3] and [4]. 
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