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1 Introduction
In previous RAN4 meetings, several companies have provided viewpoints on operating band unwanted emission requirement of MR BS class. This contribution gives some further discussion on this requirement based on [1] [2] and a text proposal for MSR MR BS class TR.
2 Discussion
The generic MSR Operating band unwanted emission requirement for Wide Area BS is based on UTRA spectrum emission mask requirement, since UTRA SEM is much stricter than that of E-UTRA. Adopting the same requirement of UTRA SEM for Wide Area BS will be helpful to align UTRA, E-UTRA and MSR requirements and further guarantee the system co-existence requirements. Some principles for defining MSR MR BS UEM requirement are listed as below:
-
The UEM requirement for MSR MR BS should follow the stricter SEM requirement between UTRA and EUTRA SEM.
-
The definition methodology of relative to output power should be adopted for MSR MR BS and for 5MHz frequency offset to the RF bandwidth edge, there is an additional step compared to wide area BS as that in UTRA.
-
For BC1 and BC3, it is noted that an extra 200kHz frequency offset from carrier edge to the RF bandwidth edge for 1.4 and 3MHz E-UTRA carriers adjacent to the RF bandwidth edge. MSR MR UEM definition should consider this frequency offset.
-
For BC2 with GSM/EDGE or E-UTRA 1.4 or 3MHz carriers adjacent to the RF bandwidth edge, a modification as that in WA MSR will be needed according to the modulation spectrum in GSM/EDGE.
[image: image1.png]Comparison of the SEM (P=38dBm)

10

N ~——EUTRASEM 1.4M
———EUTRA SEM 3M

UEM (dBm/1MHz)

\ ——EUTRASEM >5M

UTRASEM

———MSRUEM

f_offset (MHz)





Figure 1 Comparison of the UTRA SEM, EUTRA SEM and proposed MSR SEM for 38dBm
[image: image2.png]UEM (dBm/1MHz)

Comparison of the SEM (P=31dBm)

1

10

20

-

~——EUTRASEM 1.4M
———EUTRA SEM 3M
EUTRA SEM >5M

———UTRASEM

f_offset (MHz)

MSRUEM





Figure 2 Comparison of the UTRA SEM, EUTRA SEM and proposed MSR SEM for 31dBm
From the comparison of EUTRA SEM and UTRA SEM in above figures, UTRA SEM is not stricter than E-UTRA SEM [2] in every frequency point for MR BS. Two points need to be carefully considered for MR MSR definition:
1. For the first frequency range from RF bandwidth edge, EUTRA SEM is stricter than UTRA SEM, it is proposed to adopt EUTRA SEM in this frequency range, the crossover point for UTRA and E-UTRA mask should be fixed. 

2. For EUTRA SEM of 1.4MHz channel bandwidth under 38dBm output power, it is stricter than UTRA SEM with frequency offset from 2.6MHz to 5MHz which should be modified according to the stricter one.
Following the principles for defining MSR MR BS UEM requirement, the proposed UEM for BC1 and BC3 is specified in the tables below and also shown in above figures:
Table 1: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power 31 ( P ( 38 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	P - 65 dB
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	P - 52 dB
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	Min(P - 52dB, -15 dBm)
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	P - 56 dB
	1 MHz 


Table 2: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power P < 31 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	-34 dBm
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	-21 dBm
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	-21 dBm
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


3 Conclusion
The proposed TP shall be captured in TR for MR BS classes WI.
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Text Proposal
<TP for BS classes TR>

7.5
Operating band unwanted emissions

7.5.2
Requirement for MSR
The generic MSR Operating band unwanted emission requirement for Wide Area BS is based on UTRA spectrum emission mask requirement, since UTRA SEM is much stricter than that of E-UTRA. Adopting the same requirement of UTRA SEM for Wide Area BS will be helpful to align UTRA, E-UTRA and MSR requirements and further guarantee the system co-existence requirements. Some principles for defining MSR MR BS UEM requirement are listed as below:
-
The UEM requirement for MSR MR BS should follow the stricter SEM requirement between UTRA and EUTRA SEM.

-
The definition methodology of relative to output power should be adopted for MSR MR BS and for 5MHz frequency offset to the RF bandwidth edge, there is an additional step compared to wide area BS as that in UTRA.

-
For BC1 and BC3, it is noted that an extra 200kHz frequency offset from carrier edge to the RF bandwidth edge for 1.4 and 3MHz E-UTRA carriers adjacent to the RF bandwidth edge. MSR MR UEM definition should consider this frequency offset.

-
For BC2 with GSM/EDGE or E-UTRA 1.4 or 3MHz carriers adjacent to the RF bandwidth edge, a modification as that in WA MSR will be needed according to the modulation spectrum in GSM/EDGE.
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Figure 7.5.2-1 Comparison of the UTRA SEM, EUTRA SEM and proposed MSR SEM for 38dBm
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Figure 7.5.2-2 Comparison of the UTRA SEM, EUTRA SEM and proposed MSR SEM for 31dBm
From the comparison of EUTRA SEM and UTRA SEM in above figures, UTRA SEM is not stricter than E-UTRA SEM in every frequency point for MR BS. Two points need to be carefully considered for MR MSR definition:

3. For the first frequency range from RF bandwidth edge, EUTRA SEM is stricter than UTRA SEM, it is proposed to adopt EUTRA SEM in this frequency range, the crossover point for UTRA and E-UTRA mask should be fixed. 

4. For EUTRA SEM of 1.4MHz channel bandwidth under 38dBm output power, it is stricter than UTRA SEM with frequency offset from 2.6MHz to 5MHz which should be modified according to the stricter one.

Following the principles for defining MSR MR BS UEM requirement, the proposed UEM for BC1 and BC3 is specified in the tables below and also shown in above figures:

Table 7.5.2-1: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power 31 ( P ( 38 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	P - 65 dB
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	P - 52 dB
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	Min(P - 52dB, -15 dBm)
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	P - 56 dB
	1 MHz 


Table 7.5.2-2: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power P < 31 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	-34 dBm
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	-21 dBm
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	-21 dBm
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


<TP for BS classes TR (Annex B for TR 37.104)>
6.6.2
Operating band unwanted emissions


Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification, except for GSM/EDGE single RAT operation. The requirements in TS 45.005 [5] as defined in subclause 6.6.2.3 apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2. 

6.6.2.1
General minimum requirement for Band Categories 1 and 3

For a BS operating in Band Category 1 or Band Category 3 the requirement applies outside the RF bandwidth edges. In addition, for a BS operating in non-contiguous spectrum, it applies inside any sub-block gap.

Outside the RF bandwidth edges, emissions shall not exceed the maximum levels specified in Tables 6.6.2.1-1 to 6.6.2.1-3 below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the RF bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Inside any sub-block gap for a BS operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the minimum requirements specified for the adjacent sub blocks on each side of the sub block gap. The minimum requirement for each sub block is specified in Tables 6.6.2.1-1 to 6.6.2.1-3 below, where in this case:

-
(f is the separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub block edge.

-
f_offset is the separation between the sub block edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

Table 6.6.2.1-1:  Wide Area BS operating band unwanted emission mask (UEM) for BC1 and BC3
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1)
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
	-14 dBm
	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	-26 dBm
	30 kHz 

	1 MHz ( (f ( 

min((fmax, 10 MHz) 
	1.5 MHz ( f_offset < min(f_offsetmax, 10.5 MHz)
	-13 dBm
	1 MHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 4)
	1 MHz 

	NOTE 1: 
For MSR BS supporting non-contiguous spectrum operation the minimum requirement within sub-block gaps is calculated as a cumulative sum of adjacent sub blocks on each side of the sub block gap.


Table 6.6.2.1-2: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power 31 ( P ( 38 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	P - 65 dB
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	P - 52 dB
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	Min(P - 52dB, -15 dBm)
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	P - 56 dB
	1 MHz 


Table 6.6.2.1-3: BS operating band unwanted emission mask (UEM) for BC1 and BC3 (BS maximum output power P < 31 dBm)
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.75 MHz
	0.015MHz ( f_offset < 0.765MHz 
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	30 kHz 

	0.75 MHz ( (f < 1 MHz
	0.765MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 2)
	1.015MHz ( f_offset < 1.5 MHz 
	-34 dBm
	30 kHz 

	1 MHz ( (f ( 2.6 MHz 
	1.5 MHz ( f_offset < 3.1 MHz
	-21 dBm
	1 MHz 

	2.6 MHz ( (f ( 5 MHz
	3.1 MHz ( f_offset < 5.5 MHz
	-21 dBm
	1 MHz

	5 MHz ( (f ( (fmax
	5.5 MHz ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


NOTE 2:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 3:
As a general rule for the requirements in the present subclause, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 4:
The requirement is not applicable when (fmax < 10 MHz.
<End of TP >
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