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Introduction
This paper shares draft on how to incorporate the EU Cate B general spurious emission for FR2 in TS38.104 based on the Draft ERC Recommendation 74-01 send for public consultation after JAN meeting.  
EU Recommendation draft for FR2 BS
Below content is excerpted from Draft ERC Recommendation 74-01 after JAN meeting. 
<Strat>
Table 6: Spurious domain emission limits for theland mobile service, maritime mobile service and short range devices
	

	Type of equipment
	Frequency of the spurious domain emission f
	Limits: mean power or, when applicable, average power during bursts duration in the reference bandwidth

	…
	…
	…
	..

	2.1.7
	Base Stations using AAS and beamforming with integrated antennas operating above 24.25 GHz 
	9 kHz  f  1 GHz
	-36 dBm (Note 4)

	
	
	1 GHz < f  18 GHz 
	-30 dBm (Note 4)

	
	
	18 GHz < f  FUPPER (see recommend 3)
	-20 dBm/10 MHz (other limits apply for specific frequency separations, see   Figure 7) (Note 4)

	...
	...
	…
	…



<Notes and sub-clause skipped here>
Base stations in the mobile services using AAS and beamforming operating above 24.25 GHz although generally providing good spectrum efficiency, are unable to comply with the above limits nearby the assigned operating band due to the wideband noise generated by such systems. It is therefore necessary to provide specific steps of the limits at certain offsets from the operating band in order to produce suitable transition area for the spectral density.
The specific limits are shown as a mask in :
  [image: ]Figure 7: Specific mask for spurious domain emissions for Base Stations using AAS and beamforming operating above 24.25 GHz (see Table 9)

Table 9: Frequency references for Figure 2
	Parameter
	Value

	Fc*
	1 GHz or 0.5 times WB , whichever is the greater 

	Fd*
	2 GHz or WB , whichever is the greater 

	Fe*
	10 GHz or 4 times WB or, whichever is the greater 


<End>
Discussion
According to above draft shared so far, the draft changes on TS38.104 are presented as section 4 with below considerations. 
Consideration on applicability 
According current frequency spectrum condition, existing OBUE requirement and spurious emission shall be clarified as Category A requirement applies for NR band n257, n260 and n261. And Category B series requirement shall be included according EU regulation for NR band n258. 
Consideration on ΔfOBUE
The ΔfOBUE defined for FR2 in current spec is 1.5GHz. And it can be reused for Category B emission requirement of band n258 to maintain the simplicity of specification. 
Consideration on category B OBUE requirement
For Category B OBUE requirement, in order to align with OoB range suggested in ITU recommendation SM.1539, both normal separation and wideband separation should be included with breakout point at contiguous BW of 500MHz. 
Table: extraction from table 2 in SM.1539
	
Frequency
range
	Normal
separation
	Wideband case
(BN  BU)

	
	
	BU
	Separation

	15 GHz  fc  26 GHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz

	fc  26 GHz
	2.5 BN
	500 MHz
	1.5 BN + 500 MHz


For frequency range within OoB defined in ITU, category A emission requirement can be reused. For the frequency range outside OoB range but still within ΔfOBUE, -15dBm/MHz shall be applied according to 74-01. 
Consideration on Category B spurious emission
Currently there is only one MMW band in region 1 as band n258. And it is not envisioned new MMW spectrum in near future. Hence it is proposed to capture category B requirement as n258 band specific way to facilitate the spec drafting. 
Draft changes on TS38.104
<Start of changes>
[bookmark: _Toc526338599]9.7.4.3	Minimum requirement for BS type 2-O
[bookmark: _Toc526338600]9.7.4.3.1	General
[bookmark: _Hlk492900636]Out-of-band emissions in FR2 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the OTA operating band unwanted emission limits in FR2 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. The values of ΔfOBUE are defined in table 9.7.1-1 for the NR operating bands.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to the frequencies (ΔfOBUE) starting from the edge of the contiguous transmission bandwidth. In addition, for a RIB operating in non-contiguous spectrum, the requirements apply inside any sub-block gap.
Emissions shall not exceed the maximum levels specified in the tables below, where:
-	f is the separation between the contiguous transmission bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the contiguous transmission bandwidth edge.
-	f_offset is the separation between the contiguous transmission bandwidth edge frequency and the centre of the measuring filter.
-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 9.7.1-1.
-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.In addition, inside any sub-block gap for a RIB operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the limits specified for the adjacent sub blocks on each side of the sub block gap. The limit for each sub-block is specified in the tables subclause 9.7.4.3.2-1 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.
[bookmark: _Toc526338601]9.7.4.3.2	OTA operating band unwanted emission limits (Category A)
BS type 2-O operating in NR bands n257, n260 and n261, unwanted emissions  shall not exceed the maximum levels specified in table 9.7.4.3.2‑1 and 9.7.4.3.2-2. Additionally, limits in regional regulation may apply.
Table 9.7.4.3.2-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz for Category A
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. 



Table 9.7.4.3.2-2: OBUE limits applicable in the frequency range 37 – 52.6 GHz for Category A
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 33 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < fmax
	0.1* BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 41 dB, -20 dBm))
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap.



Table 9.7.4.3.2-3: Void
9.7.4.3.3	OTA operating band unwanted emission limits (Category B)
BS type 2-O operating in NR bands n258, unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.3‑1 and 9.7.4.3.3-2. Additionally, limits in regional regulation may apply.
Table 9.7.4.3.3-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz (BWcontiguous>500MHz) for Category B
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < min(BWcontiguous+500MHz, fmax) 
	0.1* BWcontiguous +0.5 MHz  f_offset < min(BWcontiguous+500MHz, f_ offsetmax)
	Min(-13 dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))
	1 MHz

	BWcontiguous+500MHz  f < fmax
	BWcontiguous +500.5 MHz  f_offset < f_ offsetmax
	-15dBm
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. 


Table 9.7.4.3.3-1: OBUE limits applicable in the frequency range 24.25 – 33.4 GHz (BWcontiguous500MHz) for Category B
	Frequency offset of measurement filter -3B point,  f 
	Frequency offset of measurement filter centre frequency, f_offset
	Limit
	Measurement bandwidth

	0 MHz  f < 0.1*BWcontiguous
	0.5 MHz  f_offset < 0.1* BWcontiguous +0.5 MHz
	Min(-5 dBm, Max(Prated,t,TRP – 35 dB, -12 dBm))
	1 MHz

	0.1*BWcontiguous  f < 2*BWcontiguous
	0.1* BWcontiguous +0.5 MHz  f_offset < 2*BWcontiguous+0.5MHz
	Min(-13 dBm, Max(Prated,t,TRP – 43 dB, -20 dBm))
	1 MHz

	2*BWcontiguous  f < fmax
	2*BWcontiguous +0.5 MHz  f_offset < f_ offsetmax
	-15dBm
	1 MHz

	NOTE 1:	For non-contiguous spectrum operation within any operating band the limit within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. 



<Skip unchanged sub-clause>
[bookmark: _Toc526338610]9.7.5.3	Minimum requirement for BS type 2-O
[bookmark: _Toc526338611]9.7.5.3.1	General
In FR2, the OTA transmitter spurious emission limits apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, excluding the frequency range from ΔfOBUE below the lowest frequency of the downlink operating band, up to ΔfOBUE above the highest frequency of the downlink operating band, where the ΔfOBUE is defined in table 9.7.1-1.
[bookmark: _Toc526338612]9.7.5.3.2	General OTA transmitter spurious emissions requirements (Category A)
The power of any spurious emission shall not exceed the limits in table 9.7.5.3.2-1
Editor’s note: The spurious emission limits may be updated, pending further input concerning recommended Category B limits.
Table 9.7.5.3.2-1: BS radiated Tx spurious emission limits in FR2
	Frequency range
	Limit
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-13 dBm
	100 kHz
	Note 1

	1 GHz – 2nd harmonic of the upper frequency edge of the DL operating band
	
	1 MHz
	Note 1, Note 2

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.


[bookmark: _Toc526338613]9.7.5.3.3	General OTA transmitter spurious emissions requirements (Category B)Additional OTA transmitter spurious emissions requirements
Editor’s note: Additional spurious emissions requirement for protecting specific services are ffs.
The power of any spurious emission shall not exceed the limits in table 9.7.5.3.3-1
Table 9.7.5.3.3-1: BS radiated Tx spurious emission limits in FR2
	Frequency range
	Limit
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	-36 dBm
	1 MHz
	Note 1

	1 GHz – 18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz – 21GHz
	-15 dBm
	10 MHz
	

	21 GHz – 22.75 GHz
	-10 dBm
	10 MHz
	

	29 GHz – 30.75 GHz
	-10 dBm
	10 MHz
	

	30.75 GHz– 40.5 GHz
	-15 dBm
	10 MHz
	

	40.5GHz – 2nd harmonic of the upper frequency edge of the DL operating band
	-20 dBm
	10 MHz
	Note 2

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.



9.7.5.3.3	Additional OTA transmitter spurious emission requirement
FFS
<End of changes>
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[1] Draft ERC Recommendation 74-01
[bookmark: Doc_title][2] RECOMMENDATION ITU-R  SM.1539-1
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