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1.Introduction
[bookmark: _Hlk71284120]In this brief contribution we will discuss NR-U intra-band UL CA UE RF requirements such as Spectral Emission Mask (SEM), Adjacent Channel Leakage Ratio (ACLR) and General Spurious Emissions. Considering NR-CA as a baseline from [1], NR-U CA requirements is defined here. It should be an extension of NR-U requirements same as extension of NR requirements to NR-CA.
2.Output RF spectrum emissions
2.1 Out of band emissions
2.1.1 General 
This contains requirements for out of band emissions for UE configured of carrier aggregation.
2.1.2 Spectrum emission mask for NR-U intra-band contiguous carriers
When operating with shared spectrum channel access the relative power of any UE emission shall not exceed the levels specified in Table [1] for the specified channel bandwidth or -30 dBm/MHz whichever is the greatest. The spectrum emission mask for operation with shared spectrum channel access is defined relative to the maximum power density in a 1 MHz measurement bandwidth within the channel bandwidth [1].
The spectrum emission mask for operation with shared spectrum channel access applies to frequencies (ΔfOOB) starting from the  edge of the assigned channel bandwidth. The aggregated channel bandwidth (BWChannel_CA) can be calculated from [1], clause 5.3A.3.





Table [1]: General NR-U CA spectrum emission mask

	ΔfOOB
(MHz)
	Spectrum emission limit (dBr)
	Measurement bandwidth

	± 0 - 1 
	
	[100kHz]3

	± 1 - 5 
	NOTE 1
	1 MHz

	± 5 - BWChannel_CA

	NOTE 2
	1 MHz

	± BWChannel_CA
 – (BWChannel_CA
+5)
	-40
	1 MHz

	NOTE 1:	Given as:  where 
NOTE 2:	Given as:  where 
NOTE 3:	The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to the measurement bandwidth before the emission limit (dBr) is applied.




2.2 Adjacent channel leakage ratio
2.2.1 ACLR for NR-U intra-band contiguous carriers
The Adjacent Channel Leakage Power Ratio is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned channel power and adjacent channel power are measured with rectangular filters with measurement bandwidths specified in [1]. (See 6.5.2.4.1-1 in Appendix)
Instead of the general ACLR requirement mentioned in [1], clause 6.5.2.4, if the measured adjacent channel power is greater than –47 dBm then the ACLR shall be higher than the value specified in Table [2].
Table [2]: General requirements for intra-band contiguous NR-U CA ACLR
	
	ACLR / Measurement bandwidth

	CA ACLR
	27 dB

	CA Measurement bandwidth
(NOTE 1)
	Nominal channel space+MBWACLR,low/2+ MBWACLR,high/2

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	Difference between ACLR MBW center and Fc,low
	MBWshift= (MBWACLR_CA-MBWACLR,low)/2

	NOTE 1:	MBWACLR,low and MBWACLR,high are the single-channel ACLR measurement bandwidths specified for channel bandwidths BWchannel(low) and BWchannel(high) in 6.5.2.4.1-1(see Appendix), respectively.



2.3 General Spurious Emissions for NR-U CA intra-band contiguous carriers
The requirements for general spurious emission requirements are proposed for NR-U CA from [1]. The spurious emission limits are proposed for the frequency ranges that are more than FOOB (MHz) from the edge of the channel bandwidth in Table [3]. The spurious emission limits are proposed for all transmitter band configurations (NRB) and channel bandwidths in Table [4]. (See clause 6.5.3.1 in Appendix)
Table [3]: Boundary between out of band and spurious emission domain for intra-band contiguous carrier aggregation
	Aggregated Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel_CA
	BWChannel_CA + 5



Table [4]: Requirement for general spurious emissions limits for NR-U CA
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	4

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:	Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz
NOTE 2:	Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz
NOTE 3:	Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.
NOTE 4:	Does not apply for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.




Proposal 1: Adopt the spectrum emission mask (SEM) requirements in Table 1 for NR-U intra-band UL CA.
Proposal 2: Adopt the Adjacent channel leakage ratio (ACLR) requirements in Table 2 for NR-U intra-band UL CA.
Proposal 3: Adopt the General Spurious emissions requirements in clause 6.5.3.1 from Appendix for NR-U intra-band UL CA.
3.Conclusions
Proposal 1: Adopt the spectrum emission mask (SEM) requirements in Table 1 for NR-U intra-band UL CA.
Proposal 2: Adopt the Adjacent channel leakage ratio (ACLR) requirements in Table 2 for NR-U intra-band UL CA.
Proposal 3: Adopt the General Spurious emissions requirements in clause 6.5.3.1 from Appendix for NR-U intra-band UL CA.
Appendix
Excerpt from TS 38.101-1 clause 6.5.2.4 for reference.
[bookmark: _Hlk71275652]Table 6.5.2.4.1-1: NR ACLR measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	NR ACLR measurement bandwidth
(MHz)
	4.515
	9.375
	14.235
	19.095
	23.955
	28.815
	38.895
	48.615
	58.35
	68.07
	78.15
	88.23
	98.31



Table 6.5.2.4.1-2: NR ACLR requirement
	
	Power class 11
	Power class 1.5
	Power class 2
	Power class 3

	NR ACLR
	37 dB1
	31 dB
	31 dB
	30 dB

	NOTE 1:	Applicable for power class 1 UE operating in Band n14.





Excerpt from TS 38.101-1 clause 6.5.3.1 for reference.
Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain
	Channel bandwidth
	OOB boundary FOOB (MHz)

	BWChannel
	BWChannel + 5



Table 6.5.3.1-2: Requirement for general spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ≤ f < 150 kHz
	-36 dBm
	1 kHz
	

	150 kHz ≤ f < 30 MHz
	-36 dBm
	10 kHz
	

	30 MHz ≤ f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30 dBm
	1 MHz
	4

	
	-25 dBm
	1 MHz
	3

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:	Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz
NOTE 2:	Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz
NOTE 3:	Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.
NOTE 4:	Does not apply for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.





References
[1] 3GPP TS 38.101-1 clause 5.3A.3, clause 6.5.2.4, clause 6.5.3.1
