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1. Introduction
The definition of the spectrum emission mask and the definition of the spurious emission in the repeater specifications ([1] and [2]) coincide so that in some cases both requirements apply to the same frequency range. The two requirements are inconsistent.
2.  Two excerpts from TS25.106v7.3.0
9.1
Out of band emission

Out of band emissions are unwanted emissions immediately outside the pass band resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission requirement is specified in terms of a spectrum emission mask.

9.1.1
Spectrum emission mask

The mask defined in tables 9.1 to 9.4 below may be mandatory in certain regions. In other regions this mask may not be applied. 

For regions where this clause applies, the requirement shall be met by a repeater's RF-signal output at maximum gain with WCDMA signals in the pass band of the repeater, at levels that produce the maximum rated output power per channel. The requirements shall also apply at maximum gain without WCDMA signals in the pass band.

Emissions shall not exceed the maximum level specified in tables 9.1 to 9.4 for the appropriate repeater maximum output power, in the frequency range from (f = 2,5 MHz to (fmax from the 5 MHz channel, where:

-
(f is the separation between the centre frequency of first or last 5 MHz channel used in the pass band and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the centre frequency of first or last 5 MHz channel in the pass band and the centre of the measuring filter.

-
f_offsetmax is either 12,5 MHz or the offset to the UTRA band edge at both up- and down-link as defined in section 5.1, whichever is the greater.

-
(f max is equal to f_offsetmax minus half of the bandwidth of the measurement filter.
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Figure 9.1: Illustrative diagram of spectrum emission mask

Table 9.1: Spectrum emission mask values, maximum output power P ( 43 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, III, IV, V, VII, VIII, X
	Additional Requirements Band II, IV, V, X (Note 1)
	Measurement bandwidth

	2,5 MHz ( (f < 2,7 MHz
	2,515MHz ( f_offset < 2,715MHz 
	-14 dBm
	-15 dBm
	30 kHz 

	2,7 MHz ( (f < 3,5 MHz
	2,715MHz ( f_offset < 3,515MHz
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	-15 dBm
	30 kHz 

	(see note 2)
	3,515MHz ( f_offset < 4,0MHz 
	-26 dBm
	NA
	30 kHz 

	3,5 MHz ( (f ( f max 
	4,0MHz ( f_offset < f_offsetmax 
	-13 dBm
	-13 dBm
	1 MHz 


>Section omitted<

9.2
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. This is measured at the repeaters RF output port.

Either requirement (except 9.2.5) applies at frequencies within the specified frequency ranges that are more than 12,5 MHz below the centre frequency of the first 5 MHz channel or more than 12,5 MHz above the centre frequency of the last 5 MHz channel in the pass band.
3.  Discussion

The two definitions of spurious emission and the spectrum emission mask are depicted in figure A for a general case. It is clear that the requirements are not easy to interpret.


[image: image3]
Figure A. illustrating the overlap between the spectrum emission mask and the spurious emission requirement as defined in TS25.106v7.3.0

Notes

1 (f max is never used in the tables but f max is. It is assumed the latter is a typo of the former.

2 On the borders between limit ranges in table 9.1 through table 9.4, there are filter settings used twice (requirements are consistent).

It can be seen in figure A that for all repeaters with a pass band considerably narrower than the operating band there will be at least one overlap between the spurious emission and the spectrum emission mask. Further, the respective requirements are generally inconsistent with each other. 

4.  Options
Though the industry has been living with the current definition for some time, it is believed that clear and unambiguous definitions in the specifications should be maintained.
Three alternative general options are identified.

1) The spectrum emission mask is defined only in relation to the pass band and the spurious emission is defined outside the spectrum emission. This implies changing the definition of the spectrum emission mask, while the current definition of spurious emission can be maintained. This is depicted in figure B.


[image: image4]
Figure B, The operating band is not explicitly part of the spectrum emission mask definition (or the spurious emission definition). The spectrum emission mask is redefined to comprise what is excluded from the spurious emission by its current definition.
2) The spectrum emission mask is defined in relation to the operating band and the pass band as currently while the spurious emission is defined outside the spectrum emission mask. This implies changing the definition of spurious emission. The definition of the spectrum emission mask would also be further investigated. 


[image: image5]
Figure C, The spectrum emission mask is left unaltered while the spurious emission definition is changed.

3) The spectrum emission mask is defined in relation to the operating band and the spurious emission is defined outside the operating band. This implies changing the definition of spurious emission. The definition of the spectrum emission mask would also be further investigated. A possible way would be to replace the spectrum emission mask with operating band unwanted emission (as in the corresponding E-UTRA specifications - [3] and [4]), but other ways are possible.

[image: image6]
Figure D, the spectrum emission mask is replaced with operating band unwanted emission. Spurious emission is outside the operating band unwanted emission.

Any change in definitions will need to be consistent with ITU-R SM329 [5]. This can probably be achieved with any of the three suggested options.

5.  Way forward
This ambiguity is not isolated to the repeater specifications, and thus it is important to reach consensus on which of the above options would be preferred. RAN4#48bis is encouraged to discuss the issue and agree on one option so that appropriate CRs can be successfully contributed in RAN4#49 in Prague.
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