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Introduction
[bookmark: OLE_LINK2]In the RAN4#98e-Bis meeting, WF for BS and UE parameter for 6.425-7.125 and 10.0-10.5 GHz were approved, however there are still lots of open issues left for further study, therefore in this contribution, we want to share some analysis for those remaining issues.
[bookmark: OLE_LINK14][bookmark: OLE_LINK13]Discussion 
[bookmark: OLE_LINK20][bookmark: OLE_LINK10]In the last RAN4#97e meeting, ACLR/ACS requirements has been approved in [1] based on coexistence evaluation and feasibility study, however there are lots of open issues left for further study, e.g. UEM, IBB/OOBB requirements, Foffset and Foobb requirements. In the following section, we will share some initial understandings correspondingly.
2.1 UEM
Since BS ACLR requirement has been agreed, then next step is to discuss unwanted emission mask on top of that. Based on the legacy LTE practice for BS UEM, the following factor should be at least taken into account, other factors are not precluded. 
1) to support larger channel bandwidth should be taken into account since frequency rang of those two bands are relatively larger, e.g. 20MHz~200MHz per carrier;
2) ACLR requirements e.g. 38dBc for 6425-7125MHz and 37dBc for 10-10.4GHz;
3) emission variations should also taken into account similar as what has been adopted for LTE BS UEM. 
4) UEM could be still applicable when carriers are placed at the band edge, in other words, the frequency offset of UEM for 1st and 2nd adjacent channel should be within Foffset; 
It should be noted that legacy LTE UEM mask is based on 5MHz LTE with 46dBm output power and ACLR 45dBc. To follow the similar methodology for 6425-7125MHz and 10-10.5GHz, then the following proposals could be made:
2.1.1. 6425-7125MHz 
Table 1. WA BS UEM limit values for 6425-7125MHz with carrier BW ranging from 20~200MHz per carrier
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	46dBm-38dBc-10*log10(20*10)+1dB margin=-14dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-15dBm
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


For other types of BS class, similar as what has been adopted for LTE UEM where power difference of BS class should be taken into account. 
Table 1a. MR BS UEM limit values for 6425-7125MHz, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	Prated,x-38dBc-10*log10(20*10)+1dB= 
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	Min(Prated,x - 60dB, -25dBm) (Note 3)
	100 kHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x - 60dB, -25dBm)/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 1b. MR BS UEM limit values for 6425-7125MHz, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	31dBm-38dBc-10*log10(20*10)+1dB=-29dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-29dBm (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑29 dBm/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 1c. LA BS UEM limit values for 6425-7125MHz 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	23dBm-38dBc-10*log10(20*10)+1=-37dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-37 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37 dBm /1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.



2.1.2. 10-10.5GHz
Table 2. WA BS UEM limit values for 10-10.5GHz with carrier BW ranging from 20~200MHz per carrier
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	46dBm-37dBc-10*log10(20*10)+1dB=-13dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-14 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑14 dBm/1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.



For other types of BS class, similar as what has been adopted for LTE UEM where power difference of BS class should be taken into account. 
Table 2a. MR BS UEM limit values for 10-10.5GHz, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	Prated,x-37dBc-10*log10(20*10)+1dB= 
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	Min(Prated,x - 59dB, -24dBm) (Note 3)
	100 kHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x - 59dB, -24dBm)/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 2b. MR BS UEM limit values for 10-10.5GHz, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	31dBm-37dBc-10*log10(20*10)+1dB=-28dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-28dBm (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑28 dBm/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 2c. LA BS UEM limit values for 6425-7125MHz 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	23dBm-38dBc-10*log10(20*10)+1=-36dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-36 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -36 dBm /1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Proposal 1:  to adopt the UEM proposed in Table 1/1a/1b/1c for 6425-7125MHz;
Proposal 2:  to adopt the UEM proposed in Table 2/2a/2b/2c for 10-10.5GHz;

2.2 ACS, IBB and OOBB requirements
In the last RAN4#97-e meeting, BS ACS requirement was also agreed, however some details for ACS/IBB requirement was not discussed yet e.g. interfering signal power level or channel bandwidth, therefore in the following, we share some initial considerations on that.
	Frequency range
	ACLR [dB]
	ACS [dB]
	Note

	6425-7125MHz
	38
	42
	

	10-10.5GHz
	37
	40
	


Since 6425-7125MHz and 10-10.5GHz, it was not expected to assign narrow channel bandwidth like 5MHz or 10MHz which is also part of motivation to update BS UEM. From receiver perspective, if narrowest channel bandwidth is expected as 20MHz, then interfering signal for ACS/IBB should also be 20MHz instead of 5MHz anymore to be more aligned with real deployment. 
For ACS requirement for 6425-7125MHz, interfering signal power level of ACS requirement could be calculated as following:
=-174+10*log10(106*180kHz)+6dB+4.7+42~=-49dBm
For IBB requirements for 6425-7125MHz, interfering signal power level of IBB requirement could be calculated as following: 
+9dB=-174+10*log10(106*180kHz)+6dB+4.7+42+9dB~=-40dBm
For ACS requirement for 10-10.5GHz, interfering signal power level of ACS requirement could be calculated as following:
=-174+10*log10(106*180kHz)+7dB+4.7+40~=-50dBm
For IBB requirements for10-10.5GHz, interfering signal power level of IBB requirement could be calculated as following: 
+9dB=-174+10*log10(106*180kHz)+7dB+4.7+40+9dB~=-41dBm
Based on above considerations, ACS/IBB requirements are proposed as following:
Table 3.1. ACS requirements for 6425-7125MHz and 10-10.5GHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)/20MHz
	Frequency offset

	20,..., 100, X MHz  
(Note 1)
	PREFSENS + 6 dB
	For 6425-7125MHz:
Wide Area BS: -49
Medium Range BS: -44
Local Area BS: -41
For 10-10.5GHz:
Wide Area BS: -50
Medium Range BS: -45
Local Area BS: -42
	10MHz+/-1/2*SCS



Table 3.2. IBB requirements for 6425-7125MHz and 10-10.5GHz
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)/20MHz
	Frequency offset

	20,..., 100, X MHz  
(Note 1)
	PREFSENS + 6 dB
	For 6425-7125MHz:
Wide Area BS: -40
Medium Range BS: -35
Local Area BS: -32
For 10-10.5GHz:
Wide Area BS: -41
Medium Range BS: -36
Local Area BS: -33
	30MHz



Proposal 3:  to adopt the ACS requirements proposed in Table 3.2 for 6425-7125MHz;
Proposal 4:  to adopt the IBB requirements in Table 3.3 for 10-10.5GHz;

2.3 FOBUE and Foobb
Since frequency range of 6425-7125MHz and 10-10.5GHz is still within maximum frequency spanning 900MHz defined in the spec, therefore we propose to reuse the existing requirements.
Table 4.1. ΔfOBUE for 6425-7125MHz and 10-10.5GHz
	BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	BS type 1-H
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	BS type 1-C
	[bookmark: OLE_LINK25]200 MHz < FDL,high – FDL,low  900 MHz
	40 



Table 4.2. ΔfOOB for 6425-7125MHz and 10-10.5GHz
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60



Proposal 5: to adopt the ΔfOBUE requirements proposed in Table 4.1 for 6425-7125MHz and 10-10.5GHz;
Proposal 6: to adopt the ΔfOOB requirements proposed in Table 4.2 for 6425-7125MHz and 10-10.5GHz;
Conclusions
In this contribution, we shared updated simulation results for 6.425-7.125GHz and 10.0-10.5GHz for further discussion.
Proposal 1:  to adopt the UEM proposed in Table 1/1a/1b/1c for 6425-7125MHz;
Proposal 2:  to adopt the UEM proposed in Table 2/2a/2b/2c for 10-10.5GHz;
Proposal 3:  to adopt the ACS requirements proposed in Table 3.2 for 6425-7125MHz;
Proposal 4:  to adopt the IBB requirements in Table 3.3 for 10-10.5GHz;
Proposal 5:  to adopt the ΔfOBUE requirements proposed in Table 4.1 for 6425-7125MHz and 10-10.5GHz;
Proposal 6:  to adopt the ΔfOOB requirements proposed in Table 4.2 for 6425-7125MHz and 10-10.5GHz; 
References
[1] R4-2016905, WF on BS and UE parameters for 6.425-7.125 and 10.0-10.5 GHz, Nokia, approved.
[2] R4-070574, LTE BS Out-of-band emissions requirements
[3] TR 36.804

TP to TR 38.921 
< START OF CHANGE>
6.1.2	Spectral mask
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.1.2-0 for the NR operating bands.
Table 6.1.2-0. ΔfOBUE for 6425-7125MHz and 10-10.5GHz
	BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	BS type 1-H
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	BS type 1-C
	200 MHz < FDL,high – FDL,low  900 MHz
	40 



For Wide area BS, UEM for 6425-7125MHz is defined in Table 6.1.2-1, for Medium range BS, UEM for 6425-7125MHz is defined in Table 6.1.2-2 and Table 6.1.2-2a, for Local area BS, UEM is defined in Table 6.1.2-3.
Table 6.1.2-1. WA BS UEM limit values for 6425-7125MHz
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-14dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-15dBm
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-2. MR BS UEM limit values for 6425-7125MHz, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	Min(Prated,x - 60dB, -25dBm) (Note 3)
	100 kHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x - 60dB, -25dBm)/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-2a. MR BS UEM limit values for 6425-7125MHz, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-29dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-29dBm (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑29 dBm/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-3. LA BS UEM limit values for 6425-7125MHz 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-37dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-37 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37 dBm /1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.



For Wide area BS, UEM for 10-10.5GHz is defined in Table 6.1.2-4, for Medium range BS, UEM for for 10-10.5GHz is defined in Table 6.1.2-5 and Table 6.1.2-5a, for Local area BS, UEM is defined in Table 6.1.2-6.

Table 6.1.2-4. WA BS UEM limit values for 10-10.5GHz 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-13dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-14 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑14 dBm/1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-5. MR BS UEM limit values for 10-10.5GHz, 31< Prated,x  38 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	 
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	Min(Prated,x - 59dB, -24dBm) (Note 3)
	100 kHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x - 59dB, -24dBm)/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-5a. MR BS UEM limit values for 10-10.5GHz, Prated,x  31 dBm
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-28dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-28dBm (Note 3)
	100 kHz

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑28 dBm/100 kHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.


Table 6.1.2-6. LA BS UEM limit values for 10-10.5GHz 
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Basic limits (Note 1, 2)
	Measurement bandwidth

	0 MHz  f < 20MHz
	0.05 MHz  f_offset < 20.05 MHz
	
	100 kHz 

	20 MHz  f <
min(40 MHz, fmax)
	20.05 MHz  f_offset <
min(40.05 MHz, f_offsetmax)
	-36dBm
	100 kHz 

	40 MHz  f  fmax
	40.5 MHz  f_offset < f_offsetmax 
	-36 dBm (Note 3)
	1MHz 

	NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 40MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -36 dBm /1 MHz.
NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.
NOTE 3:	The requirement is not applicable when fmax < 40 MHz.



6.1.3	ACLR
For 6425-7125MHz and 10-10.5GHz, the ACLR shall be higher than the value specified in table 6.1.3‑1.
Table 6.1.3-1: Base station ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	20, 25, 30, 40, 50, 60, 70, 80, 90,100 
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	38 dB for 6425-7125MHz
37 for 10-10.5GHz

	
	2 x BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	38 dB for 6425-7125MHz
37 for 10-10.5GHz

	NOTE 1:	BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).





6.2.3	Blocking response
The in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
The in-band blocking requirement shall apply from FUL,low - ΔfOOB to FUL,high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 6.2.3-0.

Table 6.2.3-0 ΔfOOB for 6425-7125MHz and 10-10.5GHz
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60



Table 6.2.3-1: Base station general blocking requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	20,25, 30, 40, 50, 60, 70, 80, 90, 100
	PREFSENS + 6 dB
	For 6425-7125MHz:
Wide Area BS: -40
Medium Range BS: -35
Local Area BS: -32
For 10-10.5GHz:
Wide Area BS: -41
Medium Range BS: -36
Local Area BS: -33
	±30
	20 MHz DFT-s-OFDM NR signal
15 kHz SCS, 100 RBs

	NOTE:	PREFSENS depends on the RAT. 



6.2.4	ACS
Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
ACS requirement for 6425-7125MHz and 10-10.5GHz is defined in Table 6.2.4-1 with frequency offset of interfering signal defined in Table 6.2.4-2.
Table 6.2.4-1: Base station ACS requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	 20, 
25, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6 dB
	For 6425-7125MHz:
Wide Area BS: -49
Medium Range BS: -44
Local Area BS: -41
For 10-10.5GHz:
Wide Area BS: -50
Medium Range BS: -45
Local Area BS: -42

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.
NOTE 2:	PREFSENS depends on the RAT. 



Table 6.2.4-2: Base Station ACS interferer frequency offset values
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	20
	±9.4625
	20 MHz DFT-s-OFDM NR signal
15 kHz SCS, 100 RBs

	25
	±9.4675
	

	30
	±9.4725
	

	40
	±9.4675
	

	50
	±9.4625
	

	60
	±9.4725
	

	70
	±9.4675
	

	80
	±9.4625
	

	90
	±9.4725
	

	100
	±9.4675
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to

discuss

unwanted

emission

mask

on

top

of

that.

Based

on

the

legacy

LTE

practice

for

BS

UEM,

the

following

factor

should

be

at

least

taken

into

account,

other

factors

are

not

precluded.

1)

to

support

larger

channel

bandwidth

should

be

taken

into

account

since

frequency

rang

of

those

two

bands

are

relatively

larger,

e.g.

20MHz~200MHz

per

carrier;

2)

ACLR

requirements

e.g.

38dBc

for

6425-7125MHz

and

37dBc

for

10-10.4GHz;

3)

emission

variations

should

also

taken

into

account

similar

as

what

has

been

adopted

for

LTE

BS

UEM.

4)

UEM

could

be

still

applicable

when

carriers

are

placed

at

the

band

edge,

in

other

words,

the

frequency

offset

of

UEM

for

1

st

and

2

nd

adjacent

channel

should

be

within

Foffset;

It

should

be

noted

that

legacy

LTE

UEM

mask

is

based

on

5MHz

LTE

with

46dBm

output

power

and

ACLR

45dBc.

To

follow

the

similar

methodology

for

6425-7125MHz

and

10-10.5GHz,

then

the

following

proposals

could

be

made:

2.1.1.
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