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Introduction
The OBUE requirement are defined differently for FR1 and FR2. In this contribution we give some analysis to find out which method can be reused to the new frequency range. Some common aspects as band-centric requirement are proposed. Further discussion on the ΔfOBUE is given and a LTCC filter has been used as an example to calculate the ΔfOBUE to give us a first glance at the number that will be required.
Discussion
OBUE requirement for NR FR1 and FR2
The out of band unwanted emission requirement for NR has been defined for FR1 and FR2 separately. For FR1, the requirements are based on LTE requirements as a set of band-centric masks has been provided. It is agreed that “The emission levels for the UEM will be the same as for LTE (5 MHz and larger channel BW) in the full frequency range (FDL_low – ΔfUEM) ~ (FDL_high + ΔfUEM)” according to TR 38.817-02[1]. Also the following variations for the Unwanted Emissions Mask (UEM) tables should be used for sub-6 GHz:
–	BS classes
–	Category of emission (A/B)
–	Frequency range (above/below 1 GHz)
–	Power levels (for some BS classes)
Hence the OBUE requirements for FR1 is varied from three different classes, two different categories and different rated output TRP (only for MR Base station) in TS 38.104[2].
Observation 1:  The OBUE requirements for FR1 are a set of band-centric masks and they are varied from three different classes, two different categories and different rated output TRP (only for MR Base station).
However, for FR2, we don’t have the legacy LTE requirements to refer. Basically, the requirements are fully influenced by the regulatory requirements. For Cat A limit, it is based on FCC part 30.203 as -13dBm/MHz applies for both spurious domain and the out of band domain. For Cat B, however, the requirement is based on the ECC regulation and it is scaled by the rated TRP and linked to the total transmission bandwidth. Also the submitted LS[3] to ITU-R WP5D for sharing study has the baseline requirements for FR2.  
Observation 2: The OBUE requirements for FR2 are also a set of band-centric masks and based on the sharing study as well as regulations.
As both FR1 and FR2 emission mask are band-centric, we propose the mask for 7-24GHz is also band-centric. 
Proposal 1: To apply band-centric emission mask for 7-24GHz.
OBUE Requirements for range 7-24GHz
It can be observed form current OBUE requirement, BS classes and especially BS rated output TRP are specified. During the previous discussion of 7-24GHz SI, it is still not defined yet the BS classes for the new range. However, the deployment scenario has already been captured in current TR 38.820[4]. As long as the BS classes are similar between FR1 and FR2, it is reasonable to assume similar BS classes should applied for 7-24GHz range. The criteria as minimum distance or MCL that used for distinguishing the BS classes can be further studies.
Observation 3: The BS classes can still be used for variation of UEM in 7-24GHz.
As there is no legacy LTE requirement for 7-24GHz range, we should define the mask by the same way of FR2. Different regulations should be considered as FCC stands for region 1 and ECC stands for region 2. Hence category A/B should also applied.
Observation 4: The category A/B can still be used for variation of UEM in 7-24GHz.
The regulatory survey has been already captured in TR 38.820[4] while currently, no requirement has been defined for IMT use in 7-24GHz range so far. It is also mentioned that the WRC-19 is coming in November 2019, so regulations after WRC-19 is predictable. Detail requirement can be discussed after that.
Besides the above characteristics, one more thing we can discuss before the regulation publishing is the frequency offset as  ΔfOBUE. Current ΔfOBUE for FR1 and FR2 are as table 1 and table 2 below:
Table 1 ΔfOBUE for FR1
	[bookmark: OLE_LINK96][bookmark: OLE_LINK95]BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	[bookmark: _Hlk502677945]BS type 1-H
and BS type 1-O
	[bookmark: OLE_LINK66][bookmark: OLE_LINK69][bookmark: OLE_LINK21]FDL,high – FDL,low < 100 MHz  
	[bookmark: OLE_LINK65][bookmark: OLE_LINK64]10 

	
	100 MHz  FDL,high – FDL,low  900 MHz
	40 

	BS type 1-C
	[bookmark: OLE_LINK27][bookmark: OLE_LINK28]FDL,high – FDL,low  200 MHz
	10 

	
	[bookmark: OLE_LINK25]200 MHz < FDL,high – FDL,low  900 MHz
	40 


Table 2 ΔfOBUE for FR2
	BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	BS type 2-O
	FDL,high – FDL,low ≤ 3250 MHz
	1500


During the NR WI discussion, the ΔfOBUE has been extensively discussed. Key parameters need to be concerned is the absolute ACLR requirement, spurious emission requirement, BS RF architecture and corresponding RF filter feasibility. As the specific absolute ACLR requirement and spurious emission requirement is still not decided yet, a similar consideration of FR2 can be still assumed because currently for Cat B limit of FR2, spurious emission level is -20dBm/10MHz which is almost the same as -30dBm/MHz with some minor relaxation. Hence a 20dB attenuation corresponding to the 1.5GHz filter guard band of FR2 can still be used to derive the ΔfOBUE.
The insertion loss of a LTCC filter on the market for 8350--8550MHz is shown below in figure 1:
[image: ]
Figure 1 Insertion loss for a LTCC filter
To provide around 20dB attenuation, about 1GHz bandwidth is needed according to figure 1. This number is much higher than current number for FR1 as 40MHz. Further analysis is needed as the ACLR requirement, spurious requirement and further filter feasibility to make it clear how large the ΔfOBUE shoud be.
Conclusion
In this contribution, we give analysis of OBUE requirement of 7-24GHz and the observations and proposals are:
Observation 1:  The OBUE requirements for FR1 are a set of band-centric masks and they are varied from three different classes, two different categories and different rated output TRP (only for MR Base station).
Observation 2: The OBUE requirements for FR2 are also a set of band-centric masks and based on the sharing study as well as regulations.
[bookmark: OLE_LINK1]Proposal 1: To apply band-centric emission mask for 7-24GHz.
Observation 3: The BS classes can still be used for variation of UEM in 7-24GHz.
Observation 4: The category A/B can still be used for variation of UEM in 7-24GHz.
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