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4  Generic unwanted emission characteristics for NR range 1 and range 2 interworking operation with other radios
[bookmark: _Toc84511792]4.1	Operating bands and channel arrangements
4.1.1	Operating bands
The unwanted emission limits defined in the present Annex are for NR MS operating at least one of the inter-band NR CA between FR1 and FR2 arrangements in TS 38.521-3 V17.3.0 Table 5.2A.1.
The unwanted emission limits defined in the present Annex are for NR MS operating at least one of the DC arrangements specified in TS 38.521-3 V17.3.0, subclause 5.2B
The unwanted emission limits defined in the present Annex are for NR MS operating at least one of the V2X arrangements specified in TS 38.521-3 V17.3.0, subclause 5.2E
[bookmark: _Toc84511793]4.1.2	UE Channel bandwidth
For inter-band CA between FR1 and FR2,  a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class as specified in clause TBD and clause TBD independently.
For intra-band contiguous EN-DC, the aggregated channel bandwidth is sum of the individual NR and E-UTRA channel bandwidths assuming nominal EN-DC channel with 0 kHz offset spacing. In the case where the NR sub-block and/or the E-UTRA sub-block itself is composed of intra-band contiguous CA carriers, the EN-DC aggregated channel bandwidth is the sum of the aggregated channel bandwidths of the NR and E-UTRA sub-blocks assuming nominal EN-DC channel spacing between the NR sub-block and E-UTRA sub-block.
Intra-band contiguous EN-DC configurations are defined using intra-band contiguous EN-DC bandwidth class notation DC_(n)Xyz where the first EN-DC bandwidth class letter indicates the number of contiguous E-UTRA carriers and the second EN-DC bandwidth class letter indicates the number of contiguous NR carriers for the EN-DC combination of E-UTRA Band X and NR Band nX. Applicable contiguous intraband EN-DC bandwidth classes are listed in Table 5.3B.0-1
Table 5.3B.0-1: Intra-band contiguous EN-DC bandwidth classes
	Intra-band contiguous EN-DC bandwidth class
	Number of contiguous CC

	
	E-UTRA
	NR

	AA
	1
	1

	AB
	1
	2

	CA
	2
	1

	DA
	3
	1


The requirements for intra-band EN-DC in this specification are defined for EN-DC configurations with associated bandwidth combination sets. For each EN-DC configuration, requirements are specified for all bandwidth combinations contained in a bandwidth combination set, which is indicated per supported band combination in the UE radio access capability. A UE can indicate support of several bandwidth combination sets per band combination.
For intra-band contiguous EN-DC, an EN-DC configuration is a single operating band supporting an intra-band contiguous EN-DC bandwidth class. Bandwidth combination sets for intra-band contiguous EN-DC are specified in TS 38.521-3 V17.3.0 Table 5.3B.1.2-1. The EN-DC configurations and bandwidth combination sets in Table 5.3B.1.2-1 also apply to higher order EN-DC combinations that include inter-band and intra-band EN-DC on the downlink and inter-band EN-DC on the uplink. If no BCS is reported in the UE capabilities for an intra-band combination the default is that the UE supports BCS0.
For intra-band non-contiguous EN-DC, an EN-DC configuration is a single operating band supporting E-UTRA and NR carriers, where E-UTRA configuration is indicated by using E-UTRA CA bandwidth class as defined in TBD and NR configuration is indicated by using NR CA bandwidth class as defined in TBD. Requirements for intra-band non-contiguous EN-DC are defined for the EN-DC configurations and bandwidth combination sets specified in TS 38.521-3 V17.3.0Table 5.3B.1.3-1. The EN-DC configurations and bandwidth combination sets in TS 38.521-3 V17.3.0Table 5.3B.1.3-1 also apply to higher order EN-DC combinations that include inter-band and intra-band EN-DC on the downlink and inter-band EN-DC on the uplink.  If no BCS is reported in the UE capabilities for an intra-band combination the default is that the UE supports BCS0.
4.1.3	Channel arrangement
The channel arrangement for CA operations in FR1 and FR2 as specified in TBD and TBD, respectively.
The channel arrangement for intra-band EN-DC operations in FR1 is specified in TBD and TBD, respectively.
For intra-band EN-DC the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between E-UTRA carrier and an adjacent NR carrier for intra-band contiguous EN-DC is defined as following:
-	For NR operating bands with 100 kHz channel raster,
	Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2
-	For NR operating bands with 15 kHz channel raster,
	Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2+{-5kHz, 0kHz, 5kHz} for ∆FRaster equals to 15 kHz
	Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2+{-10kHz, 0kHz, 10kHz} for ∆FRaster equals to 30 kHz
where BWE-UTRA_Channel and BWNR_Channel are the channel bandwidths of the E-UTRA and NR carriers, ∆FRaster is the  band dependent channel raster granularity defined in TS38.101-1[2]. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.
For intra-band non-contiguous EN-DC the channel spacing between E-UTRA and NR carriers shall be larger than the nominal channel spacing defined in this clause.
4.1.4	Configurations
The supported inter-band CA configurations between FR1 and FR2 are specified in TS 38.521-3 V17.3.0 Table 5.5A.1-1.
The supported intra-band contiguous EN-DC configurations are specified in TS 38.521-3 V17.3.0 Table 5.5B.2-1.
The supported intra-band non-contiguous EN-DC configurations are specified in TS 38.521-3 V17.3.0 Table 5.5B.3-1.
The supported inter-band EN-DC configurations within FR1 are specified in TS 38.521-3 V17.3.0 Table 5.5B.4.1-1, Table 5.5B.4.2-1, Table 5.5B.4.3-1, Table 5.5B.4.4-1 and Table 5.5B.4.5-1.
The supported inter-band NE-DC configurations within FR1 are specified in TS 38.521-3 V17.3.0 Table 5.5B.4a.1-1.
The supported inter-band EN-DC configurations including FR2 are specified in TS 38.521-3 V17.3.0 Table 5.5B.5.1-1, Table 5.5B.5.2-1, Table 5.5B.5.3-1 and Table 5.5B.5.4-1.
The supported inter-band EN-DC configurations including FR1 and FR2 are specified in TS 38.521-3 V17.3.0 Table 5.5B.6.2-1, Table 5.5B.6.3-1, Table 5.5B.6.4-1 and Table 5.5B.6.5-1.
The supported inter-band NR-DC configurations between FR1 and FR2 are specified in TS 38.521-3 V17.3.0 Table 5.5B.7.1-1.
The supported V2X configurations between E-UTRA and NR are specified in TS 38.521-3 V17.3.0 Table 5.5E.2-1, Table 5.5E.3-1 and Table 5.5E.4.1-1.
4.1.5	Definitions, symbols and abbreviations
[bookmark: _Toc84511797]4.1.5.1	Definitions
FFS
[bookmark: _Toc84511798]4.1.5.2	Symbols
FFS
[bookmark: _Toc84511799]4.1.5.3	Abbreviations
FFS
4.2	Output RF spectrum emissions
[bookmark: _Toc84511802]4.2.1	Output RF spectrum emissions for inter-band CA between FR1 and FR2
For inter-band NR CA between FR1 and FR2, out-of-band emissions specified in TBD and TBD apply for each frequency range respectively.
4.2.2	Output RF spectrum emissions for intra-band contiguous EN-DC
4.2.2.1	General spectrum emission mask
The power of any MS emission shall not exceed the levels specified in Table 4.2.2.1-1 for the specified channel bandwidths.
TABLE  4.2.2.1-1
General spectrum emission mask for intra-band contiguous EN-DC
	ΔfOOB
(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth

	± 0 - 1
	Max(Round(10*log(0.15/ENBW)),-24)
	30 kHz

	± 1 - 5
	-10 + TT	Comment by Huawei: Whether to apply TT here?
	1 MHz

	± 5 - ENBW
	-13 + TT
	1 MHz

	± ENBW – (ENBW+5)
	-25 + TT
	1 MHz

	NOTE 1:	ENBW refers to the aggregated channel bandwidth in MHz as defined in clause 5.3B. 
NOTE 2: TT are specified in TABLE 4.2.2.1-2



TABLE  4.2.2.1-2
Test Tolerance (Spectrum Emission Mask)
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	1.5 dB
	1.8 dB
	1.8 dB



[bookmark: _Toc84511805]4.2.2.2	Additional spectrum emission mask
Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
TABLE  4.2.2-1
Additional requirements for “NS_35”
	f ≤ 3.0GHz
	3.0GHz < f ≤ 4.2GHz
	4.2GHz < f ≤ 6.0GHz

	1.5 dB
	1.8 dB
	1.8 dB



[bookmark: _Toc84511806]4.2.2.2.1	Additional spectrum emission with NS value of “NS_35”
When NS_35 is indicated in the MCG and NS_35 is indicated in the SCG, the requirements in Table 4.2.2.1-1 apply in the frequency ranges immediately adjacent and outside the aggregated sub-blocks of the EN-DC configuration for DC_(n)71AA.
TABLE  4.2.2.1-1
Additional requirements for “NS_35”
	ΔfOOB
(MHz)
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
(dBm)
	Measurement bandwidth

	0 MHz  f < 0.1 MHz
	0.015 MHz  f_offset < 0.085 MHz
	-13+TT
	30 kHz

	0.1 MHz  f < ENBW
	0.15 MHz  f_offset < ENBW – 0.05 MHz
	-13+TT
	100 kHz

	ENBW  f < ENBW + 5 MHz
	ENBW+0.5 MHz  f_offset < ENBW + 4.5 MHz
	-25+TT
	1 MHz

	NOTE 1:	ENBW is the aggregated bandwidth of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.
NOTE 2: TT are specified in TABLE 4.2.2-1



[bookmark: _Toc84511807]4.2.2.2.2	TBC

[bookmark: _Toc84511813]4.2.2.3	Adjacent channel leakage ratio 
For EN-DC operation with an E-UTRA sub-block immediately adjacent to an NR sub-block, the ACLR is defined as the ratio of the filtered mean power centred on the aggregated sub-block bandwidth ENBW to the filtered mean power centred on an adjacent bandwidth of the same size ENBW at nominal channel spacing. The UE shall meet the ACLR minimum requirement EN-DCACLR specified in Table 4.2.2.3-1 with ENBW the sum of the sub-block bandwidths.
The assigned channel power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in 4.2.2.3-1.

TABLE  4.2.2.3-1
ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR for PC3
	dBc
	30-TT

	EN-DCACLR for PC2
	dBc
	31-TT

	Measurement bandwidth of EN-DC channel
	
	1.00*ENBW

	Measurement bandwidth of adjacent channel
	
	0.95*ENBW

	Frequency offset of adjacent channel
	
	ENBW
/
-ENBW

	NOTE 1:	ENBW is the aggregated bandwidth in MHz as defined in clause 5.3B.
NOTE 2:	The frequency offset is that in between the centre frequencies of the measurement filters
NOTE 3: TT are specified in TABLE 4.2.3-2



TABLE  4.2.2.3-2
Test Tolerance
	
	f ≤ 4.0GHz
	4.0GHz < f ≤ 6.0GHz

	BW ≤ 100MHz
	0.8 dB
	1.0 dB



[bookmark: _Toc84511831]4.2.2.4	Transmitter spurious emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements in line with SM.329 [3] and NR operating band requirement to address UE co-existence.
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.
[bookmark: _Toc84511832]4.2.2.4.1	General spurious emissions requirements
The general spurious emissions requirements specified in TBD and TBD apply beyond any frequencies for which the out-of-band emissions requirements in clause 4.2.2.1, 4.2.2.2 and 4.2.2.3. apply.
[bookmark: _Toc84511835]4.2.2.4.2	Spurious emission band UE co-existence
This clause specifies the requirements for the specified EN-DC configurations for coexistence with protected bands.
The requirements in Table 4.2.2.4.2-2 apply on each component carrier with all component carriers are active.
TABLE  4.2.2.4.2-2
Requirements for intra band contiguous EN-DC
	EN-DC Configuration
	Spurious emission

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	DC_(n)71
	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 30, 48, 66
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
NR Band n77 5
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 29
	FDL_low
	--
	FDL_high
	-38
	1
	3

	
	E-UTRA Band 71
	FDL_low
	-
	FDL_high
	-50
	1
	3

	DC_(n)41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 11, 12, 13 , 14, 17, 18, 19, 21, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 66, 70, 71, 73, 74
NR Band n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	4

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	NOTE 1:	FDL_low and FDL_high refer to each frequency band specified in Table 5.5-1 in TS 36.101 [5] or in Table 5.2-1 in TS 38.101-1 [2].
NOTE 2:	As exceptions, measurements with a level up to the applicable requirements defined in  Table 6.6.3.1-2 in TS 36.101 [5] and Table 6.5.3.1-2 in TS 38.101-1 [2] are permitted for each assigned carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 3:	These requirements also apply for the frequency ranges that are less than F OOB (MHz) in Table 6.6.3.1-1, Table 6.6.3.1A-1 in TS 36.101 [5] or in Table 6.5.3.1-1 in TS 38.101-1 [2] from the edge of the channel bandwidth.
NOTE 4: 	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 5:	Only applies to NR UE release 16 and forward supporting intra-band contiguous EN-DC



NOTE:	To simplify the above Table, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.
[bookmark: _Toc84511837]4.2.2.4.3	Additional spurious emissions
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
[bookmark: _Toc84511838]4.2.2.4.3.1	Requirement (network signalled value “NS_04”)
When "NS 04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 4.2.2.4.3.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in TBD from the edge of the channel bandwidth.
TABLE  4.2.2.4.3.1-1
Additional requirements for “NS_04”
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	2495 ≤ f < 2496
	-13
	1% of Channel BW for contiguous BW up to 100 MHz,
1 MHz for contiguous BW > 100 MHz

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz



[bookmark: _Toc84511839]4.2.2.4.3.2	TBC
4.2.3	Output RF spectrum emissions for intra-band non-contiguous EN-DC
4.2.3.1	General spectrum emission mask
FFS

4.2.3.2	Additional spectrum emission mask
FFS
4.2.3.2.1	Additional spectrum emission with NS value of “NS_35”
FFS
4.2.3.2.2	TBC

4.2.3.3	Adjacent channel leakage ratio 
FFS
4.2.3.4	Transmitter spurious emissions
FFS

4.2.3.4.1	General spurious emissions requirements
FFS
4.2.3.4.2	Spurious emission band UE co-existence
FFS
4.2.3.4.3	Additional spurious emissions
FFS
4.2.3.4.3.1	Requirement (network signalled value “NS_04”)
FFS
4.5.3.4.3.2	TBC

4.2.4	Output RF spectrum emissions for inter-band EN-DC within FR1
4.2.4.1	General spectrum emission mask
FFS

4.2.4.2	Additional spectrum emission mask
FFS
4.2.4.2.1	Additional spectrum emission with NS value of “NS_35”
FFS
4.2.4.2.2	TBC

4.2.4.3	Adjacent channel leakage ratio 
FFS
4.2.4.4	Transmitter spurious emissions
FFS

4.2.4.4.1	General spurious emissions requirements
FFS
4.2.4.4.2	Spurious emission band UE co-existence
FFS
4.2.4.4.3	Additional spurious emissions
FFS
4.2.4.4.3.1	Requirement (network signalled value “NS_04”)
FFS
4.2.4.4.3.2	TBC

4.2.5	Output RF spectrum emissions for inter-band EN-DC including FR2
4.2.5.1	General spectrum emission mask
FFS

4.2.5.2	Additional spectrum emission mask
FFS
4.2.5.2.1	Additional spectrum emission with NS value of “NS_35”
FFS
4.2.5.2.2	TBC

4.2.5.3	Adjacent channel leakage ratio 
FFS
4.2.5.4	Transmitter spurious emissions
FFS

4.2.5.4.1	General spurious emissions requirements
FFS
4.2.5.4.2	Spurious emission band UE co-existence
FFS
4.2.5.4.3	Additional spurious emissions
FFS
4.2.5.4.3.1	Requirement (network signalled value “NS_04”)
FFS
4.5.5.4.3.2	TBC

4.2.6	Output RF spectrum emissions for inter-band EN-DC including FR1 and FR2
4.2.6.1	General spectrum emission mask
FFS

4.2.6.2	Additional spectrum emission mask
FFS
4.2.6.2.1	Additional spectrum emission with NS value of “NS_35”
FFS
4.2.6.2.2	TBC

4.2.6.3	Adjacent channel leakage ratio 
FFS
4.2.6.4	Transmitter spurious emissions
FFS

4.2.6.4.1	General spurious emissions requirements
FFS
4.2.6.4.2	Spurious emission band UE co-existence
FFS
4.2.6.4.3	Additional spurious emissions
FFS
4.2.6.4.3.1	Requirement (network signalled value “NS_04”)
FFS
4.5.6.4.3.2	TBC
4.2.7	Output RF spectrum emissions for inter-band NE-DC within FR1
4.2.7.1	General spectrum emission mask
FFS

4.2.7.2	Additional spectrum emission mask
FFS
4.2.7.2.1	Additional spectrum emission with NS value of “NS_35”
FFS
4.2.7.2.2	TBC

4.2.7.3	Adjacent channel leakage ratio 
FFS
4.2.7.4	Transmitter spurious emissions
FFS

4.2.7.4.1	General spurious emissions requirements
FFS
4.2.7.4.2	Spurious emission band UE co-existence
FFS
4.2.7.4.3	Additional spurious emissions
FFS
4.2.7.4.3.1	Requirement (network signalled value “NS_04”)
FFS
4.5.7.4.3.2	TBC

[bookmark: _Toc84511880]4.3	Receiver spurious emissions
4.3.1	Receiver spurious emissions for inter-band CA between FR1 and FR2
FFS
4.3.2	Receiver spurious emissions for intra-band contiguous EN-DC
FFS
4.3.3	Receiver spurious emissions for intra-band non-contiguous EN-DC
FFS
4.3.4	Receiver spurious emissions for inter-band EN-DC within FR1
FFS
4.3.5	Receiver spurious emissions for inter-band EN-DC including FR2
FFS
4.3.6	Receiver spurious emissions for inter-band EN-DC including FR1 and FR2
FFS
4.3.7	Receiver spurious emissions for inter-band NE-DC within FR1
FFS


