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1 Introduction

During the Miami meeting, Ericsson proposed an emission mask, Tdoc TSG R4#5(99)340, based in part upon FCC part 24 rules.  The mask proposed within borrows upon that mask.

During the time between the Miami and Edinburgh meetings, a number of items were identified as being of concern.  These were summarised by the ad hoc 6 Chair in Tdoc TSG R4#6(99)370.  This paper attempts to address two topics:

- The log-linear curve between frequencies offset 2.5 MHz and 3.5 MHz from the centre of the carrier

- Concerns with meeting the critical frequencies of 2.5 MHz and 3.5 MHz offset

The presence of the log-linear curve makes measurements around the 2.5 MHz offset more difficult.  In particular, the peak fly-back values may occur up to approximately 2.7 MHz from the centre frequency.  A flat response requirement between offsets of 2.5 and 3.5 MHz allows these fly-backs to exist without added emission constraints.  This does not have a significant impact on spurious emissions, since the –28 dBm / 30 kHz requirement dominates performance between offsets of 2.5 and 3.5 MHz.  

Motorola also believes that the –33 dBm / 30kHz between 7.5 and 12.5 MHz is unnecessary, since an appropriate value of alternate-channel ACP can be achieved with the –28 dBm / 30 kHz specification. 

Motorola strongly encourages the group to adopt the proposed emission mask with the step emissions mask.

Motorola is concerned with the implementation of this specification. A measurement taken by Fujitsu, NEC, NTT DoCoMo, and Panasonic(Matsushita) in Tdoc TSG R4#6(99)384 indicates difficulty in making the measurement at 2.5 MHz offset.  While the exact reason is unknown, Motorola has observed problems with quantisation effects and reduced tap lengths in the FIR filter that cause problems.
Included in the Appendix are the plots of a W-CDMA signal output by a HP E4433B signal generator, using an RRC filter with an alpha of 0.22, 4x oversampling, 16-bit quantisation, and varying tap lengths from 64 to 144.  The pulse shaping filter dominates the performance at 2.5 MHz offset from the centre frequency.  Table 1 summarises the maximum measured magnitude in the response between 2.5 and 3.5 MHz with tap lengths of 64, 80, 96, 112, 128, and 144.

Table 1.  Measured Maximum Magnitude Response between 2.5 and 3.5 MHz 
as a Function of Tap Length

Tap Length
Maximum Response

64
-34 dBc / 30 kHz

80
-37 dBc / 30 kHz

96
-39 dBc / 30 kHz

112
-44 dBc / 30 kHz

128
-46 dBc / 30 kHz

144
-47 dBc / 30 kHz

Since these values do not include degradation due to the power amplifier, extra margin must be added when meeting the –15 dBm / 30 kHz limit.  With tap lengths below 112, our measurements indicated that making the emissions specification at an offset of 2.5 MHz is difficult.  If the number of 4x taps is deemed excessive, then a reduced set of taps with a 2x implementation is possible with interpolation.  Although a separate point of discussion, the specification of a reference quantised filter response is thought to be important to the measurement of EVM.

Another factor that effects close-in response is quantisation.  Table 2 summarises the effect of reduced tap length on the ideal response of the FIR filter for tap lengths from 64 to 144 and bit widths from 8 to 16 as modelled in SPW.
Table 2. Ideal Maximum Magnitude Response between 2.5 and 3.5 MHz 
as a Function of Tap Length and Quantisation

Tap Length \ Quantisation
16 bits
12 bits
10 bits
8 bits

64
-35.4 dB
-35.4 dB
-34.1 dB
-27.5 dB

80
-38.2 dB
-37.5 dB
-37.4 dB
-27.4 dB

96
-39.4 dB
-39.6 dB
-40.0 dB
-27.1 dB

112
-40.6 dB
-41.7 dB
-37.3 dB
-27.4 dB

128
-42.1 dB
-44.6 dB
-38.2 dB
-27.4 dB

144
-48.7 dB
-44.3 dB
-38.3 dB
-27.4 dB

Motorola believes that implementation of the RRC filter with a tap length of 112 or larger with 12 bits or more of accuracy allows the –15 dBm / 30 kHz measurement to be achieved with power amplifiers of +43 dBm or less power.

2 Proposed Spectrum Emission Mask

Based on the discussion in the introduction, the mask in Table 3 is proposed. 

Table 3. Proposed Spectrum Emission Mask for Base Stations 
with Powers of +43 dBm or Less

Frequency Offset, (f
Requirement

2.5 to 3.5 MHz
-14 dBm / 30 kHz

3.5 to 12.5 MHz
-28 dBm / 30 kHz

3 Proposed text for Section 6.6.2.1

6.6.2.1 Spectrum emission mask

The emission mask of the base station is a requirement that applies for frequencies which are between 2.5 and 12.5 MHz from a carrier frequency. For a base station with multiple carriers, the requirement applies for frequencies between 2.5 and 12.5 MHz below the first carrier frequency and 2.5 and 12.5 MHz above the last carrier frequency.

The power of any emission shall not exceed the values specified in Table x.  These measurements shall apply to the emissions of a single carrier only.

Table x. Proposed Spectrum Emission Mask for Base Stations 
with Powers of +43 dBm or Less

Frequency Offset

(f
Emission Limit
Measurement Bandwidth

2.5 to 3.5 MHz
-14 dBm 
30 kHz

3.5 to 7.5 MHz
-28 dBm 
30 kHz

4 Open item

Motorola believes that the entire subject of EVM should be examined carefully at such time that the emissions specs and pulse shaping filters are finalised to ensure flexibility in implementation.  

5 Appendix

This appendix includes plots of a W-CDMA signal output by a HP E4433B signal generator, using an RRC filter with an alpha of 0.22, 4x oversampling, 16-bit quantisation, and varying tap lengths from 64 to 144.


































