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Introduction
The Operating band unwanted emissions (UEM) requirement for E-UTRA and MSR Medium Range BS has been widely discussed in RAN4#62bis [1]~[8], but no conclusions were made. The general defining principle of UEM requirement for MSR medium range BS is based on stricter limit of UTRA mask and E-UTRA mask. 
This paper is a revision of R4-121324 [2], and the E-UTRA Medium Range UEM mask used here is referred from R4-122597 [10]. A TP on the new UEM requirement for MSR MR BS is also attached for approval.
This paper is a resubmission of R4-122295.
Discussion
Considering the scope of new MSR BS classes is restricted to FDD operation, i.e. BC1 (UTRA + E-UTRA) and BC2 (UTRA + E-UTRA + GSM), the analysis can be divided into 2 aspects.
· Requirement for BC1
To obtain a generic MR UEM limits which is derived from each single-RAT specification, the stricter limit is about to be adopted from UTRA mask in TS 25.104 and E-UTRA mask proposed in [10].
Compared with the definition process of MSR WA BS, the UEM requirement for MSR MR BS is a little more complicated. Crossover point might exist between the UTRA and E-UTRA mask lines. Therefore, in order to have a clear picture of which limits is more stringent in the specific frequency offset range, the masks are compared together in Figure 1.
Both UTRA and E-UTRA UEM limits are set relative to the output power down to 31 dBm. The summarization of stricter mask is listed in Table 1.
It is noted that, in the frequency range of 0.2 to 1 MHz, a crossover point exists between 5MHz LTE carrier UEM limit and UTRA UEM limit.

In addition, in the frequency range of 2.8 to 5 MHz, since the 1.4MHz LTE carrier UEM limit is fixed to -15 dBm/MHz, as proposed in [10], the stricter mask between 1.4MHz E-UTRA and UTRA mask should be adopted as MSR UEM mask.
Table 1 Summarization of stricter mask (Pout ≤ 38 dBm)

	Frequency offset
	Stricter Mask

	(0MHz, 0.2MHz)
	5MHz E-UTRA

	(0.2MHz, 1MHz)
	min(5MHz E-UTRA, UTRA)

	(1MHz, 2.8MHz)
	UTRA

	(2.8MHz, 5MHz)
	min(1.4MHz E-UTRA, UTRA)

	(5MHz, Δfmax)
	UTRA
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Figure 1 comparison of UEM mask (Pout = 38 dBm)
· Requirement for BC2

The baseline level for the UEM in BC2 is the BC1 mask. As GSM carrier is supported in BC2, a modification is needed when GSM carrier or small E-UTRA carrier (1.4 or 3 MHz) is placed at the RF bandwidth edge. The reason is that the GSM modulation spectrum would exceed the BC1 mask in the near end of unwanted emissions domain. It is proposed that the modified part of the mask will have the same shape of the 8PSK mask (TS 45.005 Clause 4.2.1 case a3). Furthermore, it can be found that the GSM normal BTS and micro-BTS have the same shape of spectrum in the near end of frequency range. Therefore, as Table 6.6.2.2-2 in TS 37.104 is based on 43dBm GSM carrier of normal BTS, we can simply derive the modified part for MR BS by corresponding power deduction.
When 1.4 or 3MHz E-UTRA carrier is placed adjacent to the RF bandwidth edge, the same modification as derived for GSM will be applied.
For simplicity, the modified frequency range is also restricted into 0~150 kHz. The mask limit is set relative to the output power.
As this part is GSM related, the coordination and endorsement by GERAN may be needed.
Conclusion
Based on above analysis and proposals, we derive the UEM mask for MSR MR BS and capture it into TR 37.809 for approval.
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Text Proposal
<TP for BS classes Work Item TR 37.809 v1.0.0 main body>
7.5
Operating band unwanted emissions

<Text to be added>
7.5.2
Requirement for MSR

Considering the scope of new MSR BS classes is restricted to FDD operation, i.e. BC1 (UTRA + E-UTRA) and BC2 (UTRA + E-UTRA + GSM), the analysis can be divided into 2 aspects.

· Requirement for BC1

To obtain a generic MR UEM limits which is derived from each single-RAT specification, the stricter limit is about to be adopted from UTRA mask in TS 25.104 and E-UTRA mask proposed in R4-122597.

Compared with the definition process of MSR WA BS, the UEM requirement for MSR MR BS is a little more complicated. Crossover point might exist between the UTRA and E-UTRA mask lines. Therefore, in order to have a clear picture of which limits is more stringent in the specific frequency offset range, the masks are compared together in Figure 1.

Both UTRA and E-UTRA UEM limits are set relative to the output power down to 31 dBm. The summarization of stricter mask is listed in Table 1.

It is noted that, in the frequency range of 0.2 to 1 MHz, a crossover point exists between 5MHz LTE carrier UEM limit and UTRA UEM limit.

In addition, in the frequency range of 2.8 to 5 MHz, since the 1.4MHz LTE carrier UEM limit is fixed to -15 dBm/MHz, as proposed in [10], the stricter mask between 1.4MHz E-UTRA and UTRA mask should be adopted as MSR UEM mask.
Table 7.5.2-1 Summarization of stricter mask (Pout ≤ 38 dBm)

	Frequency offset
	Stricter Mask

	(0MHz, 0.2MHz)
	5MHz E-UTRA

	(0.2MHz, 1MHz)
	min(5MHz E-UTRA, UTRA)

	(1MHz, 2.8MHz)
	UTRA

	(2.8MHz, 5MHz)
	min(1.4MHz E-UTRA, UTRA)

	(5MHz, Δfmax)
	UTRA
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Figure 7.5.2-1 comparison of UEM mask (Pout = 38 dBm)
· Requirement for BC2

The baseline level for the UEM in BC2 is the BC1 mask. As GSM carrier is supported in BC2, a modification is needed when GSM carrier or small E-UTRA carrier (1.4 or 3 MHz) is placed at the RF bandwidth edge. The reason is that the GSM modulation spectrum would exceed the BC1 mask in the near end of unwanted emissions domain. It is proposed that the modified part of the mask will have the same shape of the 8PSK mask (TS 45.005 Clause 4.2.1 case a3). Furthermore, it can be found that the GSM normal BTS and micro-BTS have the same shape of spectrum in the near end of frequency range. Therefore, as Table 6.6.2.2-2 in TS 37.104 is based on 43dBm GSM carrier of normal BTS, we can simply derive the modified part for MR BS by corresponding power deduction.

When 1.4 or 3MHz E-UTRA carrier is placed adjacent to the RF bandwidth edge, the same modification as derived for GSM will be applied.

For simplicity, the modified frequency range is also restricted into 0~150 kHz. The mask limit is set relative to the output power.

As this part is GSM related, the coordination and endorsement by GERAN may be needed.

<TP for BS classes Work Item TR 37.809 v1.0.0 Annex B TS 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 Wide Area BS operating in Band Category 1 or Band Category 3 the requirement applies outside the RF bandwidth edges. In addition, for a Wide Area BS operating in non-contiguous spectrum, it applies inside any sub-block gap.
For a Medium Range BS operating in Band Category 1 the requirement applies outside the RF bandwidth edges. In addition, for a Medium Range 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 Table 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 Table 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.


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.
Table 6.6.2.1-2: Medium Range BS operating band unwanted emission mask (UEM) for BC1, 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 (Note 1)
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
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	30 kHz 

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

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

	1 MHz ( (f ( 2.8 MHz
	1.5 MHz ( f_offset < 3.3 MHz
	P - 52 dB
	1 MHz 

	2.8 MHz ( (f ( 5 MHz
	3.3 MHz ( f_offset < 5.5 MHz
	min(P - 52 dB, -15dBm)
	1 MHz

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


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.

Table 6.6.2.1-3: Medium Range BS operating band unwanted emission mask (UEM) for BC1, 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 (Note 1)
	Measurement bandwidth (Note 3)

	0 MHz ( (f < 0.2 MHz
	0.015MHz ( f_offset < 0.215MHz 
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	30 kHz 

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

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

	1 MHz ( (f ( 5 MHz
	1.5 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 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.


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.
6.6.2.2
General minimum requirement for Band Category 2

For a Wide Area and Medium Range BS operating in Band Category 2 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 Table 6.6.2.2-1 to 6.6.2.2-5 below, where:

-
(f is the separation between the RF bandwidth edge frequency and the nominal -3dB 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 requirement specified for the adjacent sub blocks on each side of the sub block gap. The minimum requirement for each sub block is specified in Table 6.6.2.1-1 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 6.6.2.2-1: Wide Area BS operating band unwanted emission mask (UEM) for BC2 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 2)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 0.2 MHz

(Note 1)
	0.015 MHz ( f_offset < 0.215 MHz 
	-14 dBm
	30 kHz 

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

	(Note 6)
	1.015 MHz ( 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 8)
	1 MHz 

	NOTE 1: 
For operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.2.2-2 apply for 0 MHz ( (f < 0.15 MHz.

NOTE 2:
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 6.6.2.2-2: Wide Area operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 4)
	Measurement bandwidth (Note 7)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
	
[image: image11.wmf]dB

MHz

f

dBm

offset

÷

÷

ø

ö

ç

ç

è

æ

-

×

-

015

.

0

60

5


	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	NOTE 3: 
The limits in this table only apply for operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge.

NOTE 4:
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.


NOTE 4:
All limits in Table 6.6.2.2‑1 are identical to the corresponding limits for Band Category 1 and 3.

NOTE 6:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 7:
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 8:
The requirement is not applicable when (fmax < 10 MHz.
Table 6.6.2.2-3: Medium Range BS operating band unwanted emission mask (UEM) for BC2, 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 (Note 2)
	Measurement bandwidth (Note 6)

	0 MHz ( (f < 0.2 MHz
(Note 1)
	0.015MHz ( f_offset < 0.215MHz 
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	30 kHz 

	0.2 MHz ( (f < 1 MHz
	0.215MHz ( f_offset < 1.015MHz
	min(
[image: image14.wmf]_

53150.215

foffset

PdBdB

MHz

æö

--×-

ç÷

èø

,
[image: image15.wmf]7_

600.015

5

foffset

PdBdB

MHz

æö

---

ç÷

èø

)
	30 kHz 

	(Note 5)
	1.015MHz ( f_offset < 1.5 MHz 
	P - 65 dB
	30 kHz 

	1 MHz ( (f ( 2.8 MHz
	1.5 MHz ( f_offset < 3.3 MHz
	P - 52 dB
	1 MHz 

	2.8 MHz ( (f ( 5 MHz
	3.3 MHz ( f_offset < 5.5 MHz
	min(P - 52 dB, -15dBm)
	1 MHz 

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

	NOTE 1: 
For operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.2.2-5 apply for 0 MHz ( (f < 0.15 MHz. 

NOTE 2:
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 6.6.2.2-4: Medium Range BS operating band unwanted emission mask (UEM) for BC2, 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 (Note 2)
	Measurement bandwidth (Note 6)

	0 MHz ( (f < 0.2 MHz
(Note 1)
	0.015MHz ( f_offset < 0.215MHz 
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	30 kHz 

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

	(Note 5)
	1.015MHz ( f_offset < 1.5 MHz 
	-34 dBm
	30 kHz 

	1 MHz ( (f ( 5 MHz
	1.5 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 1: 
For operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge, the limits in Table 6.6.2.2-5 apply for 0 MHz ( (f < 0.15 MHz. 

NOTE 2:
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 6.6.2.2-5: Medium Range operating band unwanted emission limits for operation in BC2 with GSM/EDGE or E-UTRA 1.4 or 3 MHz carriers adjacent to the RF bandwidth edge, BS maximum output power P ( 38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 3)
	Measurement bandwidth (Note 6)

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	NOTE 2: 
The limits in this table only apply for operation with a GSM/EDGE or an E-UTRA 1.4 or 3 MHz carrier adjacent to the RF bandwidth edge. 

NOTE 3:
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.


NOTE 4:
All limits in Table 6.6.2.2‑3 and 6.6.2.2-4 are identical to the corresponding limits for Band Category 1 and 3.

NOTE 5:
This frequency range ensures that the range of values of f_offset is continuous.

NOTE 6:
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.

<End of TP>
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