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1. Introduction

This contribution continues the discussion in [1] and provides an updated proposal for E-UTRA operating band unwanted emission limits.
2. Discussion
In the following the principles of the proposal for operating band unwanted emission limits (spectrum emission mask) are outlined. The principle of the mask is illustrated in figure 1 and follows the concept in [2] section 6.6.2.2.1. 
Figure 1: Principle illustration of spectrum emission mask
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· For each operating bandwidth an individual mask applies, the shape of the mask scales with the operating bandwidth. 
· The mask shape is determined by the breakpoints A, B and C. Breakpoint frequencies are dependent of the operating bandwidth. Breakpoint A denotes the edge of the carrier operating bandwidth; the range between breakpoints A and B is equivalent to the ACLR1 in a bandwidth equal to the operating bandwidth and the range between breakpoints B and C is equivalent to the ACLR2 in a bandwidth equal to the operating bandwidth. The levels were calculated such to allow some margin of the integrated power to the corresponding ACLR (ACLR1= 45dB, ACLR2=50dB). Beyond breakpoint C the spurious domain starts; in-band spurious emission limits apply. 
· Levels are absolute levels like in UTRA.

· The relaxation of the SEM-integrated power to the required ACLR values is intended to cover “ripples” due to varying DL RB power allocations. ACLR was calculated based on the BS maximum output power assumption in table 1. 

· Levels at the frequency offsets A and B for 15MHz and 20MHz bandwidth are identical to those for 10MHz bandwidth due to the assumed higher output power. However the level at frequency offset A is about 1dB more stringent compared to the starting level of the UTRA SEM.

· This SEM proposal intentionally does not fulfil FCC limits. These limits apply in region 2 bands as additional limits. It shall be noted that beyond breakpoint C the mask is already 2dB more stringent compared to the FCC limits.
· Mask is applicable to general purpose BS, requirements for lower power BS are FFS 

Table 1: BS output power assumptions for spectrum emission masks
	Bandwidth (MHz)
	1,4
	1,6
	3,0
	3,2
	5
	10
	15
	20

	Output power (dBm)
	46
	46
	46
	46
	46
	46
	47,75
	49


Table 2: Spectrum emission mask breakpoint frequency offsets relative to carrier centre frequency

	
	Bandwidth (MHz)

	
	1,4
	1,6
	3,0
	3,2
	5
	10
	15
	20

	breakpoint A (MHz)
	0,7
	0,8
	1,5
	1,6
	2,5
	5,0
	7,5
	10,0

	breakpoint B (MHz)
	2,1
	2,4
	4,5
	4,8
	7,5
	15,0
	22,5
	30,0

	breakpoint C (MHz)
	3,5
	4,0
	7,5
	8,0
	12,5
	25,0
	37,5
	50,0


Table 3: Spectrum emission mask breakpoint frequency offset relative to carrier border
	
	Bandwidth (MHz)

	
	1,4
	1,6
	3,0
	3,2
	5
	10
	15
	20

	breakpoint A (MHz)
	0
	0
	0
	0
	0
	0
	0
	0

	breakpoint B (MHz)
	1,4
	1,6
	3
	3,2
	5
	10
	15
	20

	breakpoint C (MHz)
	2,8
	3,2
	6
	6,4
	10
	20
	30
	40


Table 4: Spectrum emission mask levels for 100 kHz measurement bandwidth

	
	Bandwidth (MHz)

	
	1,4
	1,6
	3
	3,2
	5
	10
	15
	20

	Level at breakpoint A (dBm)
	-1
	-2
	-5
	-5,5
	-7,5
	-10,5
	-10,5
	-10,5

	Level at breakpoint B (dBm)
	-11
	-12
	-15
	-15,5
	-17,5
	-20.5
	-20,5
	-20,5

	Level at breakpoint C (dBm)
	-25
	-25
	-25
	-25
	-25
	-25
	-25
	-25
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Figure 2: Spectrum emission mask levels relative to carrier border
3. E-UTRA-GSM co-existence 

In some operating bands, co-existence to GSM downlink needs to be considered for the E-UTRA BS. As in UTRA, no separate narrowband ACLR is foreseen for the E-UTRA BS, emissions are to be limited by the spectrum emission mask. The measurement bandwidth (100kHz) of the spectrum emission mask  is sufficiently small to cover adjacent 200kHz GSM carrier. Coexistence between E-UTRA and GSM downlink is analysed in [3], the underlying simulations and analytical calculations indicate that the interference can be neglected for ACIR >45 dB. For the spectrum emission mask proposal in section 2 the worst case in terms of emission levels is the 1.4MHz emission mask; the corresponding ACLR for the first adjacent 200kHz carrier is 47dB. Therefore, the proposed E-UTRA spectrum emission mask has no impact on GSM co-existence.   
4. Conclusion 

In this document we provided a proposal for E-UTRA operating band emission limits. Annex A contains a corresponding text proposal for inclusion in TR36.804.
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Annex A: Text proposal for TR 36.804
6.6.2.2.1
Operating band unwanted emission requirement specification

The Operating band unwanted emission limits are defined as a “mask” that stretches from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band, as shown in Figure 6.6.2-1. Parts of the mask will be in the out-of-band domain (within +/-2.5 times the necessary bandwidth of the carrier) and parts will be in the spurious domain. As a working assumption, the limits are expressed in one single table per RF carrier bandwidth, with each table being valid for all BS powers and all operating bands.

The unwanted emission limit in the part of the operating band that falls in the spurious domain must be consistent with SM.329 [4]. Based on the Category B spurious emission limits in [4] a level of -25 dBm in 100 kHz is selected as the lower bound for the unwanted emission limits. This is consistent with the -15 dBm level used for UTRA as spurious emission limit inside the operating band. Further details on the spurious emission limits and their interpretation for UTRA (and E-UTRA) are given in TR 25.942, clause 14.2

For Bands II, IV, V and X, an additional Unwanted emission limit is derived from FCC Title 47 [6] Parts 22, 24 and 27, see also Table 6.6.2-1. The requirement stated in [6] is interpreted as -13 dBm in a measurement bandwidth defined as 1% of the "-26 dB modulation bandwidth". For the 5, 10 and 20 MHz RF carrier bandwidths, the following additional requirements are defined:

·   5 MHz carrier: -15 dBm in 30 kHz, which assumes that the "-26 dB modulation bandwidth" is < 4.75 MHz.

· 10 MHz carrier: -13 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 10 MHz.

· 20 MHz carrier: -16 dBm in 100 kHz, which assumes that the "-26 dB modulation bandwidth" is < 20 MHz.
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Figure 6.6.2-1 Defined frequency range for Operating band unwanted emissions with an example RF carrier and related mask shape (actual limits are TBD).

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

Emissions shall not exceed the maximum level specified in the tables below for [any] BS maximum output power, where:
-
(f is the separation between the carrier centre frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the carrier centre frequency and the centre of the measuring filter.

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

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

Table 6.6.2-2: Operating band unwanted emission limit values for 20 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	10 MHz ( (f < 30 MHz
	10.05 MHz ( f_offset < 30.05 MHz
	[
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	100 kHz 

	30 MHz ( (f < 50 MHz
	30.05 MHz  f_offset < 50.05 MHz 
	[-20,5 dBm]
	100 kHz 

	50 MHz ( (f ( (fmax
	50.05 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-3: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 20 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	10 MHz ( (f <11 MHz
	10.05 MHz ( f_offset < 10.95 MHz
	[-16 dBm]
	100 kHz 

	11 MHz ( (f < (fmax 
	11.5 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may also be applied in TDD frequency bands b, c or d.

Table 6.6.2-3A: Operating band unwanted emission limit values for 15 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	7.5 MHz ( (f < 22.5 MHz
	7.55 MHz ( f_offset < 22.55 MHz
	[
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	100 kHz 

	22.5 MHz ( (f < 37.5 MHz
	22.55 MHz  f_offset < 37.55 MHz 
	[-20,5 dBm]
	100 kHz 

	37.5 MHz ( (f ( (fmax
	50.05 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-3B: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 15 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	7.5 MHz ( (f <8.5 MHz
	7.05 MHz ( f_offset < 8.45 MHz
	[-16 dBm]
	100 kHz 

	8.5 MHz ( (f < (fmax 
	9 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may also be applied in TDD frequency bands b, c or d.
Table 6.6.2-4: Operating band unwanted emission limit values for 10 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	5 MHz ( (f < 15 MHz
	5.05 MHz ( f_offset < 15.05 MHz
	[
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	100 kHz 

	15 MHz ( (f < 25 MHz
	15.05 MHz  ( f_offset < 25.05 MHz
	[-20.5 dBm]
	100 kHz 

	25 MHz ( (f ( (fmax
	25.05 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-5: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 10 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	5 MHz ( (f < 6 MHz
	5.05 MHz ( f_offset < 5.95 MHz
	[-13 dBm]
	100 kHz 

	6 MHz ( (f < (fmax 
	6.5 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may also be applied in TDD frequency bands b, c or d.
Table 6.6.2-6: Operating band unwanted emission limit values for 5 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	2.5 MHz ( (f < 7.5 MHz
	2.55 MHz ( f_offset < 7.55 MHz
	[
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	7.5 MHz ( (f < 12.5 MHz
	7.55 MHz ( f_offset < 12.55 MHz
	[-17.5 dBm]
	100 kHz 

	12.5 MHz ( (f ( (fmax
	12.55 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-7: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 5 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	2.5 MHz ( (f < 3.5 MHz
	2.515 MHz ( f_offset < 3.485MHz
	[-15 dBm]
	30 kHz 

	3.5 MHz ( (f < (fmax 
	4 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may also be applied in TDD frequency bands b, c or d.
Table 6.6.2-8: Operating band unwanted emission limit values for 3.2 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1.6 MHz ( (f < 4.8 MHz
	1.65 MHz ( f_offset < 4.85 MHz
	[
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	4.8 MHz ( (f < 8 MHz
	4.85 MHz ( f_offset < 8.05 MHz
	[-15.5 dBm]
	100 kHz 

	8 MHz ( (f ( (fmax
	8.05 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-9: Additional Operating band unwanted emission limit values for 3.2 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1.6 MHz ( (f < 2.6 MHz
	1.605 MHz ( f_offset < 2.595MHz
	[-18 dBm]
	10 kHz 

	2.6 MHz ( (f < (fmax 
	3.1 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may be applied in TDD frequency bands b, c or d.
Table 6.6.2-10: Operating band unwanted emission limit values for 3 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1.5 MHz ( (f < 4.5 MHz
	1.55 MHz ( f_offset < 4.55 MHz
	[
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	100 kHz 

	4.5 MHz ( (f < 7.5 MHz
	4.55 MHz ( f_offset < 7.55 MHz
	[-15 dBm]
	100 kHz 

	7.5 MHz ( (f ( (fmax
	7.55 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-11: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 3 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	1.5 MHz ( (f < 2.5 MHz
	1.505 MHz ( f_offset < 2.495 MHz
	[-18 dBm]
	10 kHz 

	2.5 MHz ( (f < (fmax 
	3 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Table 6.6.2-12: Operating band unwanted emission limit values for 1.6 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0.8 MHz ( (f < 2.4 MHz
	0.85 MHz ( f_offset < 2.45 MHz
	[
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	2.4 MHz ( (f < 4.0 MHz
	2.45 MHz ( f_offset < 4.05 MHz
	[-12 dBm]
	100 kHz 

	4.0 MHz ( (f ( (fmax
	4.05 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-13: Additional Operating band unwanted emission limit values for 1.6 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0.8 MHz ( (f < 1.8 MHz
	0.805 MHz ( f_offset < 1.795 MHz
	[-15 dBm]
	10 kHz 

	1.8 MHz ( (f < (fmax 
	2.3 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz


Note: These additional limits may be applied in TDD frequency bands b, c or d.
Table 6.6.2-14: Operating band unwanted emission limit values for 1.4 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0.7 MHz ( (f < 2.1 MHz
	0.75 MHz ( f_offset < 2.15 MHz
	[
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	2.1 MHz ( (f < 3.5 MHz
	2.15 MHz ( f_offset < 3.55 MHz
	[-11 dBm]
	100 kHz 

	3.5 MHz ( (f ( (fmax
	3.55 MHz ( f_offset < f_offsetmax 
	[-25 dBm]
	100 kHz 


Table 6.6.2-15: Additional Operating band unwanted emission limit values for band II, IV, V, X, and 1.4 MHz carrier bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth

	0.7 MHz ( (f < 1.7 MHz
	0.705 MHz ( f_offset < 1.695 MHz
	[-14 dBm]
	10 kHz 

	1.7 MHz ( (f < (fmax 
	2.2 MHz ( f_offset < f_offsetmax 
	[-13 dBm]
	1 MHz
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