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1. Introduction

The EN-DC combination between an E-UTRA and a NR carrier in the Band 41 frequency range is currently being defined.  One aspect to consider is the band-specific spectrum emission mask requirement since it is regulatory in nature.
2. Discussion

For LTE single carrier and intra-band contiguous class C carrier aggregation in Band 41, NS_04 and CA_NS_04 have been defined to allow the network to signal that additional emission requirements must be met by the UE.  When NS_04 is signaled, the Band 41 UE must meet the following spectrum emission mask requirement specified in TS 36.101
Table 6.6.2.2.2-1: Additional requirements

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	-13
	-13
	-13
	-13
	1 MHz

	( 6-9
	-25
	-13
	-13 
	-13 
	1 MHz

	( 9-10
	-25
	-25
	-13
	-13
	1 MHz

	( 10-13.5
	
	-25
	-13 
	-13 
	1 MHz

	( 13.5-15
	
	-25
	-25
	-13
	1 MHz

	( 15-18
	
	
	-25 
	-13 
	1 MHz

	( 18-20
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	-25 
	1 MHz


Similarly, for uplink carrier aggregation in CA_41C, when CA_NS_04 is signaled, the UE is required the meet the emissions as follows
Table 6.6.2.2A.1-1: Additional requirements

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	50+75RB 

(24.75 MHz)
	25+100RB 

(24.95 MHz)
	50+100RB 

(29.9 MHz)
	75+75RB (30 MHz)
	75+100RB (34.85 MHz)
	100+100RB (39.8 MHz)
	Measurement bandwidth

	( 0-1
	-22
	-22
	-22.5
	-23
	-23.5
	-24
	30 kHz

	( 1-5
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	( 5-22.95
	-13
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 22.95-23.25
	-13
	-25
	-13
	-13
	-13
	-13
	1 MHz

	(23.25-27.9
	-25
	-25
	-13
	-13
	-13
	-13
	1 MHz

	( 27.9-28.5
	-25
	-25
	-25
	-13
	-13
	-13
	1 MHz

	( 28.5-29.75
	-25
	-25
	-25
	-25
	-13
	-13
	1 MHz

	( 29.75-29.95
	
	-25
	-25
	-25
	-13
	-13
	1 MHz

	( 29.95-32.85
	
	
	-25
	-25
	-13
	-13
	1 MHz

	( 32.85-34.9
	
	
	-25
	-25
	-25
	-13
	1 MHz

	( 34.9-35
	
	
	
	-25
	-25
	-13
	1 MHz

	( 35-37.8
	
	
	
	
	-25
	-13
	1 MHz

	( 37.8-39.85
	
	
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	
	
	-25
	1 MHz


Additionally, the UE is required to meet a spurious emission requirement below Band 41 as follows

Table 6.6.3.3A.8-1: Additional requirements 

	Frequency band

(MHz)
	Spectrum emission limit (dBm)
	Measurement bandwidth 

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


In principle, these requirements can be generalized for NR and EN-DC.  However, one complication in the NS_04 and CA_NS_04 SEM is that the requirement is specified in terms of “emission bandwidth” to be consistent with FCC rules.  Specifically, the FCC rules state that an attenuation requirement of 55+10log(P) must be met at a separation of “X” MHz away from the channel edge, where “X” is defined as the greater of 6 MHz or the actual emission bandwidth of the transmitted signal.  The FCC defines the emission bandwidth as “the width of the signal between two points, one below the carrier center frequency and one above the carrier center frequency, outside of which all emissions are attenuated by at least 26 dB below the transmitter power.”  3GPP has adopted the occupied bandwidth of the channel as less than or equal to the emission bandwidth and therefore sufficient to meet the FCC rule.  For single carrier in Band 41, occupied bandwidth of a channel is 90%.  For CA_41C, the emission bandwidth is regarded as the occupied bandwidth of the aggregated channel bandwidth, assuming nominal carrier spacing.  
Applying the same approach for NR would imply that the SEM requirement would be a function of the occupied bandwidth for NR.  NR has a higher spectrum utilization than LTE, so its occupied bandwidth is higher.  Also, the occupied bandwidth differs depending on sub-carrier spacing.  Applying this approach to EN-DC where the NR and LTE carriers are adjacent could also follow a similar approach with a defined nominal channel spacing.  The aggregated bandwidth occupancy would then depend on the LTE channel bandwidth, the NR channel bandwidth, and the NR SCS.  While in principle this approach could be used, the SEM tables would likely become very large and cumbersome.  

 For EN-DC where the LTE and NR carriers are not contiguous, it may not be necessary to treat the signal as if it were a single transmission.  In other words, the SEM for each carrier could be computed separately according to the bandwidth of each carrier (LTE and NR).  The overall requirement could then be constructed as the maximum value from each mask for each frequency outside of the transmission bandwidth of either carrier.   

3. Conclusion

Initial discussion is provided regarding the SEM requirement for EN-DC between E-UTRA and NR in Band 41/n41.  It is discussed that the approach used to comply with FCC requirements on SEM used for LTE could be generalized to NR and EN-DC; however, the resulting SEM tables may become very large and cumbersome due to the different and varying spectrum utilization values defined for NR.  
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