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[bookmark: _GoBack]Introduction
Based on input in [1], this contribution provides updated proposals on how to incorporate the FR2 category B emission requirement with respect to EU regulation considering comments collected in RAN4#90 meeting. 
And the example draft revision is also updated accordingly as attached.  
Discussion
According to information shared during RAN4#90 meeting, the EU regulation on FR2 BS emission is quite stable. Hence the discussion is based on current draft in [2].
Consideration on applicability 
According to RAN4#90 discussion, the majority view is that the spurious emission and OBUE is expected to be defined band agonistic way. In addition, the FR2 BS OBUE requirement is defined by BS class agnostic way. Consequently, it is proposed that either Category A or category B requirement shall be applied for BS with BS class agnostic way. 
Proposal 1: for OBUE and spurious emission requirement of RF2 BS either category A limit or category B limit shall be applied according to BS declaration. 
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. 
Proposal 2: ΔfOBUE=1.5GHz for both category A and category B OBUE
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. 
Proposal 3: Apply ITU definition of OoB in category B OBUE requirement. 
Consideration on Category B spurious emission
To define a band agnostic category B requirement according to EU regulation, new terminology of WB is suggested to be introduced in RAN4 spec as below:
BWDOB= FDL_high - FDL_low
BWUOB= FUL_high – FUL_low
With this definition, the category B spurious emission requirement can be defined with forward compatible but not so straightforward way.
Proposal 4: two new terminologies as below are suggested to introduce in TS38.104 with the target to define band agnostic Category B spurious emission requirement. 
· BWDOB= FDL_high - FDL_low 
· BWUOB= FUL_high – FUL_low
Summary of proposals
Proposal 1: for OBUE and spurious emission requirement of RF2 BS either category A limit or category B limit shall be applied according to BS declaration. 
Proposal 2: ΔfOBUE=1.5GHz for both category A and category B OBUE
Proposal 3: Apply ITU definition of OoB in category B OBUE requirement. 
Proposal 4: two new terminologies as below are suggested to introduce in TS38.104 with the target to define band agnostic Category B spurious emission requirement. 
· BWDOB= FDL_high - FDL_low 
· BWUOB= FUL_high – FUL_low
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[2] Draft ERC Recommendation 74-01
[bookmark: Doc_title][3] RECOMMENDATION ITU-R SM.1539-1

Annex on Draft changes for TS38.104
<Start of changes>
[bookmark: _Toc535320532]3.2	Symbols
For the purposes of the present document, the following symbols apply:
	Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel
BeWθ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the θ-axis in degrees. Applicable for FR1 only.
BeWφ,REFSENS	Beamwidth equivalent to the OTA REFSENS RoAoA in the φ-axis in degrees. Applicable for FR1 only.
BWChannel	BS channel bandwidth
BWChannel_CA	Aggregated BS Channel Bandwidth, expressed in MHz. BWChannel_CA = Fedge,high- Fedge,low.
BWChannel,block	Sub-block bandwidth, expressed in MHz. BWChannel,block = Fedge,block,high- Fedge,block,low.
BWConfig	Transmission bandwidth configuration, where BWConfig = NRB x SCS x 12
BWContiguous	Contiguous transmission bandwidth, i.e. bandwidth from lowest edge of lowest transmitted channel in frequency to highest edge of highest transmitted channel in frequency. For non-contiguous operation with a band the term is applied per sub-block.
BWDOB             Bandwidth of DL operating band. BWDOB= FDL_high - FDL_low
BWGB, low	The minimum guard band defined in subclause 5.3.3 for lowest assigned component carrier
BWGB, high	The minimum guard band defined in subclause 5.3.3 for highest assigned component carrier
BWUOB             Bandwidth of UL operating band. BWUOB= FUL_high – FUL_low
f	Separation between the channel edge frequency and the nominal -3 dB point of the measuring filter closest to the carrier frequency
ΔFGlobal	Global frequency raster granularity
fmax	f_offsetmax minus half of the bandwidth of the measuring filter
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge
ΔfOOB	Maximum offset of the out-of-band boundary from the uplink operating band edge
ΔFR2_REFSENS	Offset applied to the FR2 OTA REFSENS depending on the AoA
ΔminSENS	Difference between conducted reference sensitivity and minSENS
ΔOTAREFSENS	Difference between conducted reference sensitivity and OTA REFSENS
ΔFRaster	Channel raster granularity
Δshift	Channel raster offset for SUL
EISminSENS	The EIS declared for the minSENS RoAoA
EISREFSENS	OTA REFSENS EIS value
EISREFSENS_50M	Declared OTA reference sensitivity basis level for FR2 based on a reference measurement channel with 50MHz BS channel bandwidth
FFBWhigh	Highest supported frequency within supported operating band, for which fractional bandwidth support was declared
FFBWlow	Lowest supported frequency within supported operating band, for which fractional bandwidth support was declared
FC	RF reference frequency on the channel raster, given in table 5.4.2.2-1
FC,block, high	Fc of the highest transmitted/received carrier in a sub-block.
FC,block, low	Fc of the lowest transmitted/received carrier in a sub-block.
FC,low	The Fc of the lowest carrier, expressed in MHz.
FC,high	The Fc of the highest carrier, expressed in MHz.
Fedge,low	The lower edge of Aggregated BS Channel Bandwidth, expressed in MHz. Fedge,low = FC,low - Foffset,low.
Fedge,high	The upper edge of Aggregated BS Channel Bandwidth, expressed in MHz. Fedge,high = FC,high + Foffset,high.
Fedge,block,low	The lower sub-block edge, where Fedge,block,low = FC,block,low - Foffset,low.
Fedge,block,high	The upper sub-block edge, where Fedge,block,high = FC,block,high + Foffset,high.
Ffilter	Filter centre frequency
Foffset,high	Frequency offset from FC,high to the upper Base Station RF Bandwidth edge, or from F C,block, high to the upper sub-block edge
Foffset,low	Frequency offset from FC,low to the lower Base Station RF Bandwidth edge, or from FC,block, low to the lower sub-block edge.
f_offset	Separation between the channel edge frequency and the centre of the measuring filter
f_offsetmax	The offset to the frequency ΔfOBUE outside the downlink operating band
FREF	RF reference frequency
FREF-Offs	Offset used for calculating FREF
FREF,shift	RF reference frequency for Supplementary Uplink (SUL) bands
FDL,low	The lowest frequency of the downlink operating band
FDL,high	The highest frequency of the downlink operating band
FUL,low	The lowest frequency of the uplink operating band
FUL,high	The highest frequency of the uplink operating band
GBChannel	Minimum guard band defined in subclause 5.3.3
Ncells	The declared number corresponding to the minimum number of cells that can be transmitted by an BS type 1-H in a particular operating band

	Physical resource block number
NRB	Transmission bandwidth configuration, expressed in resource blocks
NRB,high	Transmission bandwidth configuration for the highest assigned component carrier within a sub-block in CA
NRB,low	Transmission bandwidth configuration for the lowest assigned component carrier within a sub-block in CA
NREF	NR Absolute Radio Frequency Channel Number (NR-ARFCN)
NREF-Offs	Offset used for calculating NREF
NRXU,active	The number of active receiver units. The same as the number of demodulation branches to which compliance is declared for chapter 8 performance requirements
NRXU,counted	The number of active receiver units that are taken into account for conducted Rx spurious emission scaling, as calculated in subclause 7. 6.1
NRXU,countedpercell	The number of active receiver units that are taken into account for conducted RX spurious emissions scaling per cell, as calculated in subclause 7.6..1
NTXU,counted	The number of active transmitter units as calculated in subclause 6.1, that are taken into account for conducted TX output power limit in subclause 6.2.1, and for unwanted TX emissions scaling
NTXU,countedpercell	The number of active transmitter units that are taken into account for conducted TX emissions scaling per cell, as calculated in subclause 6.1
PEM,n50/n75,ind	Declared emission level for Band n50/n75; ind = a, b
PEIRP,N	EIRP level for channel N
Pmax,c,AC	Maximum carrier output power measured per antenna connector
[bookmark: _Hlk500709692]Pmax,c,cell	The maximum carrier output power per TAB connector TX min cell group
Pmax,c,TABC	The maximum carrier output power per TAB connector
Pmax,c,TRP	Maximum carrier TRP output power measured at the RIB(s), and corresponding to the declared rated carrier TRP output power (Prated,c,TRP)
Pmax,c,EIRP	The maximum carrier EIRP when the NR BS is configured at the maximum rated carrier output TRP (PRated,c,TRP)
Prated,c,AC	The rated carrier output power per antenna connector
Prated,c,cell	The rated carrier output power per TAB connector TX min cell group
Prated,c,FBWhigh	The rated carrier EIRP for the higher supported frequency range within supported operating band, for which fractional bandwidth support was declared
Prated,c,FBWlow	The rated carrier EIRP for the lower supported frequency range within supported operating band, for which fractional bandwidth support was declared
Prated,c,sys	The sum of Prated,c,TABC for all TAB connectors for a single carrier
Prated,c,TABC	The rated carrier output power per TAB connector
Prated,c,TRP	Rated carrier TRP output power declared per RIB
Prated,t,AC	The rated total output power declared at the antenna connector
Prated,t,TABC	The rated total output power declared at TAB connector
Prated,t,TRP	Rated total TRP output power declared per RIB
PREFSENS	Conducted Reference Sensitivity power level
SCSlow	Sub-Carrier Spacing for the lowest assigned component carrier within a sub-block in CA
SCShigh	Sub-Carrier Spacing for the highest assigned component carrier within a sub-block in CA
SSREF	SS block reference frequency position
Wgap	Sub-block gap or Inter RF Bandwidth gap size
<Unchanged sections skipped>
[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.
For FR2 BS, the requirements of either subclause 9.7.4.3.2 (Category A limits) or subclause 9.7.4.3.3 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions in subclause 9.7.5.3.

[bookmark: _Toc526338601]9.7.4.3.2	OTA operating band unwanted emission limits (Category A)
BS Category A 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 Category B unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.3‑1 , 9.7.4.3.3-2, 9.7.4.3.3‑3 and 9.7.4.3.3-4 . 
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. 



Table 9.7.4.3.3-3: OBUE limits applicable in the frequency range 37 – 52.6 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 – 33 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 – 41 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 9.7.4.3.3-4: OBUE limits applicable in the frequency range 37 – 52.6 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 – 33 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 – 41 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 – (FDL,low- 
4* BWDOB)
	-20 dBm
	10 MHz
	Note 3

	Max {18GHz, (FDL,low-
4* BWDOB) } –
(FDL,low - BWDOB)
	-15 dBm
	10 MHz 
	Note 4 

	Max {18GHz, (FDL,low - BWDOB) } –
(FDL,low - ΔfOBUE)
	-10 dBm
	10 MHz
	Note 5

	(FDL, high +ΔfOBUE) –
(FDL_high + BWDOB)
	-10 dBm
	10 MHz
	Note 6

	(FDL_high + BWDOB) –
(FDL_high +
4* BWDOB)
	-15 dBm
	10 MHz
	

	(FDL,high +
4* BWDOB)– 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.
NOT3 3:  Applies for operating bands of which (FDL,low- 4* BWDOB) is higher than 18GHz.
NOTE 4:  Applies for operating band of which (FDL,low - BWDOB)) is higher than 18GHz.
NOTE 5:  Applies for operating band of which (FDL,low - ΔfOBUE) is higher than 18GHz.
NOTE 6:  Applies for operating band of which (FDL_high + BWDOB) is higher than (FDL, high +ΔfOBUE).



9.7.5.3.3	Additional OTA transmitter spurious emission requirement
FFS
<End of changes>
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