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Introduction
Since the E-UTRA Medium Range BS UEM has been agreed in Qingdao meeting [20], the UEM for MSR medium Range BS can be easily derived as the stricter between UTRA and E-UTRA. This paper provides the text proposal of MSR Medium Range UEM requirement for BC1 and BC2 based on contributions in [13], [14], [16], [17] and Way Forward achieved in [19].
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
The generic operating band unwanted emissions limits for Wide Area BS is based on stricter limit between E-UTRA and UTRA mask. In this way the co-existence is guaranteed. The same derivation principle could be taken for Medium Range BS as the approved WF in RAN4 #64.
Both UTRA and E-UTRA Medium Range UEM limits are set relative to the output power from 38dBm down to 31 dBm. For output power below 31 dBm, the UEM would have only absolute limits. Thus the same condition shall apply for MSR Medium Range UEM.
The additional 200 kHz offset between small carrier channel (1.4 and 3 MHz) edge and RF BW edge should be considered for BC1. It results the 1.4 and 3 MHz E-UTRA masks are shifted 200 kHz leftwards in figure 1 and 2. In addition, this methodology shall not apply for BC2 since no additional frequency offset is allowed.
By comparing UTRA mask and E-UTRA mask for each bandwidth in figure 1 and 2, it could be observed that 5 MHz E-UTRA mask dominates the near end and UTRA mask dominates the remaining part. The only exception is when the maximum output power is larger than 37 dBm, where the limit should be no higher than -15 dBm/MHz in 2.6 to 5 MHz frequency offset, restricted by the spurious emissions of 1.4 MHz bandwidth carrier. The resulting UEM for MSR Medium Range is shown as a pink curve in figure 1 and 2.
The crossover point between 5 MHz E-UTRA mask and UTRA mask would be fixed at frequency offset value of about 0.6 MHz through calculation.
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Figure 1 comparison of UEM (Pout = 38 dBm)
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Figure 2 comparison of UEM (Pout <= 31 dBm)
· Requirement for BC2

When deriving the UEM for the Wide Area MSR BS as shown in TR 37.900, the baseline level for the UEM in BC2 is the BC1 mask. As GSM operation 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.
A similar modification can be made to the BC1 mask of MSR Medium Range BS in order to form a BC2 mask. It is proposed that the modified part of the mask would be based on the MR MCBTS mask (TS45.005 Subclause 4.2.1) for 8PSK at Pout = 38 dBm. Note that for MR MCBTS, the mask described by table for normal BTS in TS 45.005 is re-used. For output power levels between 31 dBm and 38 dBm, the mask limits are set relative to the output power in the same way as the baseline BC1 mask.
According to figure 3, the first ~150 kHz (162 kHz f_offset) outside the RF bandwidth edge would be restricted based on GSM spectrum mask.

[image: image3]
Figure 3 UEM for BC2 with a modified level based on an 8PSK GSM MR MCBTS mask (Pout = 38 dBm)
Conclusion
Based on above analysis and proposals, we derive the UEM for MSR MR BS and to be captured in TR 37.809 for approval. The corresponding TPs are provided for approval.
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<Next Section>
7.5
Operating band unwanted emissions

7.5.1
Requirement for E-UTRA
The same methodology as that for Macro BS is used for deriving E-UTRA MR BS unwanted emission mask. 

Specifically the following points are considered.

1．UEM should reflect the scaling of E-UTRA MR BS output power from 38dBm down to 31dBm.

2．Separate UEM should be defined for 1.4 MHz, 3 MHz, 5 MHz and above channel bandwidth

3．Same amount of relaxation as that for E-UTRA Wide Area BS should be considered in the first adjacent channel for E-UTRA MR BS

4．E-UTRA ACLR2 requirement should be maintained for the UEM in the 2nd adjacent channel. For channel bandwidth higher than 5 MHz a [1.5 dB] margin is considered, which is the same as for the corresponding mask for E-UTRA Wide Area BS.

5．The emission requirement in the spurious emission domain is a natural extension in the 2nd adjacent channel but over ruled by the -15dBm/MHz regulatory requirement.

Based on these considerations, the E-UTRA MR BS UEM is plotted in figure 7.5.1-1.
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Figure 7.5.1-1: UEM for E-UTRA MR BS (38dBm)
7.5.2
Requirement for MSR

7.5.2.1
Requirement for BC1
The generic operating band unwanted emissions limits for Wide Area BS is based on stricter limit between E-UTRA and UTRA mask. In this way the co-existence is guaranteed. The same derivation principle could be taken for Medium Range BS.

Both UTRA and E-UTRA Medium Range UEM limits are set relative to the output power from 38dBm down to 31 dBm. For output power below 31 dBm, the UEM would have only absolute limits. Thus the same condition shall apply for MSR Medium Range UEM.
The additional 200 kHz offset between small carrier channel (1.4 and 3 MHz) edge and RF BW edge should be considered for BC1. It results the 1.4 and 3 MHz E-UTRA masks are shifted 200 kHz leftwards in figure 7.5.2.1-1 and 7.5.2.1-2. In addition, this methodology shall not apply for BC2 since no additional frequency offset is allowed.

By comparing UTRA mask and E-UTRA mask for each bandwidth in figure 7.5.2.1-1 and 7.5.2.1-2, it could be observed that 5 MHz E-UTRA mask dominates the near end and UTRA mask dominates the remaining part. The only exception is when the maximum output power is larger than 37 dBm, where the limit should be no higher than -15 dBm/MHz in 2.6 to 5 MHz frequency offset, restricted by the spurious emissions of 1.4 MHz bandwidth carrier. The resulting UEM for MSR Medium Range is shown as a pink curve in figure 7.5.2.1-1 and 7.5.2.1-2. The slope of the near-end of the MR-BS mask is chosen as 5/3 instead of 7/5 (from E-UTRA mask) in order to ensure that the mask is contiguous at (f = 0.6 MHz.  
The crossover point between 5 MHz E-UTRA mask and UTRA mask would be fixed at frequency offset value of about 0.6 MHz through calculation.
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Figure 7.5.2.1-1 comparison of UEM (Pout = 38 dBm)
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Figure 7.5.2.1-2 comparison of UEM (Pout <= 31 dBm)
7.5.2.2
Requirement for BC2
When deriving the UEM for the Wide Area MSR BS as shown in TR 37.900 [9], the baseline level for the UEM in BC2 is the BC1 mask. As GSM operation 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.

A similar modification can be made to the BC1 mask of MSR Medium Range BS in order to form a BC2 mask. It is proposed that the modified part of the mask would be based on the MR MCBTS mask (TS45.005 Subclause 4.2.1) for 8PSK at Pout = 38 dBm. Note that for MR MCBTS, the mask described by table for normal BTS in TS 45.005 [10] is re-used. For output power levels between 31 dBm and 38 dBm, the mask limits are set relative to the output power in the same way as the baseline BC1 mask.
According to figure 7.5.2.2-1, the first ~150 kHz outside the RF bandwidth edge would be restricted based on GSM spectrum mask.

[image: image7.emf]
Figure 7.5.2.2-1 UEM for BC2 with a modified level based on an 8PSK GSM MR MCBTS mask (Pout = 38 dBm)
<TP for BS classes Work Item TR 37.809 v1.1.0 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 Local Area BS operating in Band Category 1 the requirement applies outside the RF bandwidth edges. In addition, for a Local Range 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 Tables 6.6.2.1-1 to 6.6.2.1-4 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 6.6.2.1-4 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 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: Local Area operating band unwanted emission mask (UEM) for BC1 
	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 < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 4)
	100 kHz 

	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 6.6.2.1-3: 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 < 0.6 MHz
	0.015MHz ( f_offset < 0.615MHz 
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	30 kHz 

	0.6 MHz ( (f < 1 MHz
	0.615MHz ( 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 - 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.


Table 6.6.2.1-4: 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 < 0.6 MHz
	0.015MHz ( f_offset < 0.615MHz 
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	30 kHz 

	0.6 MHz ( (f < 1 MHz
	0.615MHz ( 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 ( 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.

NOTE 4:
The requirement is not applicable when (fmax < 10 MHz.

6.6.2.2
General minimum requirement for Band Category 2

For a 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 Tables 6.6.2.2-1 to 6.6.2.2-8 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 6.6.2.2-1 to 6.6.2.2-8 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 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 
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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 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 5:  The minimum requirement for a power level of the GSM carrier (PRFcarrier) at the RF bandwidth edge lower than 43 dBm is not consistent with single-RAT GSM requirements since it is X’ dB higher than the single-RAT GSM requirements, where X’ = 43 - PRFcarrier. The appropriate revision in order to solve the inconsistency is FFS.


Table 6.6.2.2-3: Local Area 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 < 5 MHz
(Note 1)
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 8)
	100 kHz 

	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 6.6.2.2-6 apply for 0 MHz ( (f < 0.16 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: Local 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 
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	30 kHz 

	0.05 MHz ( (f < 0.16 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 5:  The minimum requirement for a power level of the GSM carrier (PRFcarrier) at the RF bandwidth edge lower than 43 dBm is not consistent with single-RAT GSM requirements since it is X’ dB higher than the single-RAT GSM requirements, where X’ = 43 - PRFcarrier. The appropriate revision in order to solve the inconsistency is FFS.


Table 6.6.2.2-5: 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 7)

	0 MHz ( (f < 0.6 MHz
(Note 1)
	0.015MHz ( f_offset < 0.615MHz 
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	30 kHz 

	0.6 MHz ( (f < 1 MHz
	0.615MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 6)
	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 6.6.2.2-7 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 6.6.2.2-6: 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 7)

	0 MHz ( (f < 0.6 MHz
(Note 1)
	0.015MHz ( f_offset < 0.615MHz 
	
[image: image22.wmf]5_

270.015

3

foffset

dBmdB

MHz

æö

---

ç÷

èø


	30 kHz 

	0.6 MHz ( (f < 1 MHz
	0.615MHz ( f_offset < 1.015MHz
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	30 kHz 

	(Note 6)
	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 6.6.2.2-8 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 6.6.2.2-7: 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 31 < P ( 38 dBm
	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 
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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 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 5:  The minimum requirement for a power level of the GSM carrier (PRFcarrier) at the RF bandwidth edge lower than 43 dBm is not consistent with single-RAT GSM requirements since it is X’ dB higher than the single-RAT GSM requirements, where X’ = 43 - PRFcarrier. The appropriate revision in order to solve the inconsistency is FFS.


Table 6.6.2.2-8: 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 ( 31 dBm
	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 
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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 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 5:  The minimum requirement for a power level of the GSM carrier (PRFcarrier) at the RF bandwidth edge lower than 43 dBm is not consistent with single-RAT GSM requirements since it is X’ dB higher than the single-RAT GSM requirements, where X’ = 43 - PRFcarrier. The appropriate revision in order to solve the inconsistency is FFS.


NOTE 5:
All limits in Table 6.6.2.2‑1, 6.6.2.2-3, 6.6.2.2-5 and 6.6.2.2-6 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.
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