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1 Introduction
ITU WRC-19 concluded that in order to protect the EESS (passive) in the frequency band 36-37 GHz the unwanted emissions of IMT stations operating in the frequency band 37-40.5 GHz shall meet −43 dB(W/MHz) and −23 dB(W/GHz) as described in page 395-396 in [1].
This contribution discusses how to incorporate the above conclusion into the n259 related requirements for Power Class 3.
2 Discussion
2.1 Protection requirement by WRC19
The below is an excerpt of the conclusion for the EESS (passive) protection of 36-37GHz in [1].
---------------------------------------------------An excerpt of EESS protection of 36-37GHz--------------------------------------------
2.1 that, in order to protect the EESS (passive) in the frequency band 36-37 GHz, the following unwanted emissions of IMT stations operating in the frequency band 37-40.5 GHz apply as specified in Table 1 below;
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---------------------------------------------End of an excerpt of EESS protection of 36-37GHz------------------------------------------
2.2	Interpretation of the protection requirement by WRC19
The relationship among the frequency ranges for the EESS (passive), aggressor of IMT stations and n259 is illustrated in Figure 2.2-1.
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Figure 2.2-1: Frequency ranges relationship among EESS (passive), IMT stations to protect EESS (passive) and Band n259
From the Figure 2.2-1, an overlapping portion between “Frequency band for IMT stations” and n259 is only 1 GHz, i.e., the frequency range of 39.5 - 40.5 GHz. Hence, an n259 capable UE using any portion of 39.5 - 40.5 GHz shall meet the required unwanted emission limits. It is, however, not clear the definition of “Frequency band for IMT stations”. There would be multiple interpretations of this term in the following ways. Note: In NR, UL and DL channel bandwidth can be different.
- An n259 UE using DL channel bandwidth inside this band
- An n259 UE using UL channel bandwidth inside this band
- An n259 UE using UL resource blocks inside this band regardless of DL channel bandwidth condition
- Etc.
From coexistence perspective, it would be reasonable to focus on UL condition, though in NR, DL channel condition may affect UL requirements like MPR. The MPR, however, is not for how emission limit should be but rather for allowing UE to reduce its power to meet emission limit. Thus, it would be sufficient to make an n259 UE protect EESS with the required limit whenever the UE is transmitting UL resource element(s) whose any portion is inside 39.5-40.5GHz.
Proposal 1: n259 UEs shall meet the unwanted emission limits to protect the EESS (passive) only when any portion of the UL transmission bandwidth is inside 39.5 - 40.5GHz.
Concrete specification examples based on R4-1916034 are as follows.
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Table 6.5.3.1-1: Requirements
	NR Band
	Spurious emission 

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

	n257
	NR Band n259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	3

	n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	n261
	NR Band 259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	Void
NOTE 3:  The requirement applies when any portion of the UL transmission bandwidth is inside 39.5 - 40.5GHz.



Table 6.5A.3-1: Requirements for CA
	UL CA for any CA bandwidth class
	Spurious emission 

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

	CA_n257
	NR Band n259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n258
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n259
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	
	
	
	
	
	
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	3

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 259
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	23600
	-
	24000
	-8
	200
	2

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	The protection of frequency range 23600 - 2400 MHz is meant for protection of satellite passive services.
NOTE 3:  The requirement applies when any portion of the UL transmission bandwidth is inside 39.5 - 40.5GHz.



2.3	Necessity of A-MPR and NS
Figure 2.2-1 indicates that n259 UEs have at least 2.5 GHz frequency separation (37 - 39.5GHz) to meet the unwanted emission limit.
Next, we discuss the unwanted emission levels. There are two requirements. One is -43 dB(W/MHz), which is equal to -13 dBm/MHz. This is exactly the same as the general spurious emission limit so that we do not have to discuss it. The other one is -23 dB(W/GHz), which is equal to 7 dBm/GHz, which is equivalent to 0 dBm/200MHz.  
To understand how challenging to meet 7 dBm/GHz (close to 0 dBm/200MHz) with 2.5 GHz offset, we take a look at the EESS (passive) protection requirement for n258 UEs to meet.
According to the latest TS 38.101-2, n258 UEs in single/CA mode shall meet -8 dBm/200MHz@ 23.6 - 24 GHz. The requirement of -8 dBm/200MHz is 8 dB tighter than 0 dBm/200MHz (Note that we replace 7 dBm/GHz with 0 dBm/200MHz. This implies that in practice, meeting 7 dBm/GHz is easier than meeting 0 dBm/200MHz). n258 is not allowed to use A-MPR with 500MHz offset even for CA non-contiguous RB allocations case. The required ACLR is, however different from n258 and n259. From the above, we can draw the following observations summarized in the Table 2.3-1. 
Table 2.3-1: Difference between n258 and n259
	
	n258
	n259
	remarks

	Emission limit
	-8dBm/200MHz
	7dBm/GHz (equivalent to 0dBm/200MHz) 
	n258 requirement is at least 8 dB more stringent than that for n259.

	ACLR
	17 dB
	16 dB
	n259 ACLR is one dB less stringent than that for n257.

	Required A-MPR with offset
	NONE with 500MHz offset from victim to aggressor
	Point being discussed with 2.5GHz offset
	



Though ACLR of n259 is one dB less stringent than that of n258, the required emission limit for n259 is at least 8 dB less stringent and offset for n259 between victim and aggressor is larger than that for n258 by five times.
Hence, we believe that n259 does not have to use A-MPR to meet 7 dBm/GHz with 2.5GHz offset from n259.
Proposal 2: Power class 3 n259 UEs do not have to use A-MPR to meet the unwanted emission requirements to protect the EESS (passive).
Note: The above applies to CA with aggregated bandwidth up to at least 800MHz.
Since the EESS (passive) protection is required globally, adding a new NS to n259 would not be necessary.
Proposal 3: A new NS(s) is not required for n259 for both single and CA cases.
3 Conclusion
This contribution discussed how to incorporate WRC19 conclusion for EESS protection in 36-37GHz into 3GPP specification and necessity of A-MPR and NS for n259. Based on the discussion, we propose the followings. 
Proposal 1: n259 UEs shall meet the unwanted emission limits to protect the EESS (passive) only when any portion of the UL transmission bandwidth is inside 39.5 - 40.5GHz.
Proposal 2: Power class 3 n259 UEs do not have to use A-MPR to meet the unwanted emission requirements to protect the EESS (passive).
Note: The above applies to CA with aggregated bandwidth up to at least 800MHz.
Proposal 3: A new NS(s) is not required for n259 for both single and CA cases.
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