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Introduction
Some initial discussion of out-of-band blocking requirement has been discussed in [1]. And it is captured in the WF[2] that:
The out of band blocking requirement level has a discontinuity within this range; further consideration is needed on how to handle that. 
In this contribution, we provide further analysis of the OOB requirement.
Discussion
The BS architecture has been discussed in the last meeting, however, it is still not clear for the frequency break point to develop conducted or OTA base station. Despite this discussion, the OOB requirement is mainly focusing on the outside electromegnetic environment of the BS. So in this contribution, we put aside the BS architecture and analyze the requirement itself such as the original thinking of current OOB requirement and the influence when introducing new frequency range. 
Discontinuity of the OOB requirement
Current NR out-of-band blocking requirement are defined from 30MHz to 12.75GHz for FR1 and 30MHz to 2nd harmonic for FR2. Two sample frequencies are used as 2GHz for FR1 and 26GHz for FR2. In this case, the blocking interfere are analyzed for this two frequencies. Corresponding interfere level at sample frequencies (2GHz for FR1 and 26GHz for FR2) are treated as worst case for the whole frequency range. As a result, for FR1, -15dBm conducted and 0.36V/m OTA requirements are defined from 30MHz to 12.75GHz and for FR2, 0.1V/m OTA requirement is defined. It is shown below as figure 1 and figure 2. In this case, a frequency break point as 12.75GHz with requirement discontinuity.
Observation 1: Current OOB requirement has a discontinuity point at 12.75GHz.
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Figure 1: OOB requirement for FR1
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Figure 2: OOB requirement of FR2
However, with the new frequency range 7-24GHz is introduced and couple of new sample frequencies are proposed:
1. example range 1: 7.125 – [10-13] GHz, example frequency: 10GHz
2. example range 2: [10-13] – [16-18] GHz, example frequency: 15GHz
3. example range 3: [16-18] – 24.25 GHz, example frequency: 20GHz
Hence, if we investigate the interfere level at 10GHz and extend the requirement to lower and higher frequency ranges then there will be a new discontinuity point for OOB requirement. We denote it as X GHz which is shown below in figure 3. This will also happen when we consider the 20GHz case and extend the requirement to lower and higher frequency range when comparing to current FR2 OOB requirement. Figure 4 shows the situation stated above. One thing that we need to keep in mide is that the interfere level analyzed at 10GHz and 20GHz may be or may not be higher than current interfere level. But we have to admit that the legacy assumption as 2GHz is the worst case in FR1 and 26GHz is the worst case for FR2  need to be revisited. How to deal with this new interfere level is FFS.
Observation 2: The legacy method as applying the interfere level at 2GHz and 26GHz to the whole frequency range as worst case need to be revisited. 
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Figure 3: OOB requirement with discontinuity at X GHz
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Figure 4: OOB requirement with discontinuity at Y GHz
For the figure 3 and figure 4 above, we keep current discontinuity point 12.75GHz and introduce two new discontinuity point X and Y GHz. To limit the influence to current spec, we propose two frequency break points: One as X GHz within 30MHz to 12.75GHz  as shown in figure 3 above and one as Y GHz within 12.75GHz to 60GHz(2nd harmonic) as shown in figure 4 above. So in the end, the outlook for requirement will be:
30 to X GHz : -15dBm conducted/0.36V/m OTA
X to 12.75GHz: FFS
12.75GHz to Y GHz: FFS
Y GHz to 60GHz(or 2nd harmonic): FFS
In this contribution, we only propose the X and Y as frequency break point of OOB requirement and the corresponding levels are leave open for discussion.
X and Y
The OTA OOB requirement is shown in table 1 below:
Table 1 OTA OOB requirement
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to FUL,low – 1500
	EISREFSENS + 6 dB
	0.1
	CW

	FUL,high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW



The 0.36V/m is calculated in [3] 
The field strength is derived from the conducted out of band interfere level and the in-band antenna gain assumptions:
	EIRP(30m) = Prx – Gant + FSPL(30m) = -15dBm – 17dBi + 68dB(frequency=2 GHz, FSPL 30m)  = 36dBm
And


This is treated as the worst case at frequency 2GHz and 17dBi antenna gain which are the study result for the specific sample frequency of FR1. For simplicity, this worst case is applied to the whole test frequency range as up to 12.75GHz which is shown above of figure 1. However, this requirement is based on the -15dBm conducted OOB requirement. If we apply same method for 10GHz as it is one of the sample frequency, the path loss will be 82dB in this case and the Gant is assumed as the same as example.
	EIRP(30m) = Prx – Gant + FSPL(30m) = -15dBm – 17dBi + 82dB(frequency=10 GHz, FSPL 30m)  = 50dBm


This 1.82V/m is only an example to show that there will a different level compared to 0.36V/m and it is denoted as interfere level A in figure 3 above. This interfere level A will apply to frequency range from X GHz to 12.75GHz. Consequently, legay requirement as -15dBm(or 0.36V/m) will apply to frequency range from 30MHz to X GHz. How to define this X need us to look back where the conducted requirement -15dBm comes from. It is captured in [4] that:
The simple calculations were as follows:
	TDD band 2010 to 2025 MHz:	BS to UE case	43 dBm - 60 = -17 dBm
	WLAN: max emitted power = 30 dBm, requirement approx. -15 dBm
One thing needs to be point out that the WLAN frequency range is only up to 5725MHz, hence the WLAN aggressor considered as 30dBm should only apply up to 5725MHz.
Observation 3: Highest frequency of WLAN aggressor is 5725MHz so the WLAN aggressor should not be considered for interfere above 5.725GHz.
Based on the observation 3 above, also consider that current unlicensed band is up to 7.125GHz, X = 7.125GHz as first OOB requirement break point is a quite proper assumption.
Proposal 1: X = 7.125GHz as the first break point of OOB requirement for 7-24GHz.
With similar consideration, as for FR2, current 0.1V/m comes from the analysis of scenario that two type 2-O base station interfering each other. While below 24.25GHz, the typical scenario should be the analysis of base station at frequency 20GHz which is shown in figure 4 above. Hence, the 0.1V/m only apply for FR2 which means above 24.25GHz. 
Observation 4: As current FR2 OTA OOB requirement is based on the blocking scenario with two type 2-O BS, it is a proper assumption that it applies for frequency above 24.25GHz.
Proposal 2: Y= 24.25GHz as the second break point of OOB requirement for 7-24GHz.
In the last. I want to emphasize that as mentioned previously, the interfere level is still FFS.
Conclusion
In this contribution, we give analysis of out of band blocking requirement and proposals are:
Observation 1: Current OOB requirement has a discontinuity point at 12.75GHz.
Observation 2: The legacy method as applying the interfere level at 2GHz and 26GHz to the whole frequency range as worst case need to be revisited. 
Observation 3: Highest frequency of WLAN aggressor is 5725MHz so the WLAN aggressor should not be considered for interfere above 5.725GHz.
Observation 4: As current FR2 OTA OOB requirement is based on the blocking scenario with two type 2-O BS, it is a proper assumption that it applies for frequency above 24GHz.
Proposal 1: X = 7.125GHz as the first break point of OOB requirement for 7-24GHz.
Proposal 2: Y= 24.25GHz as the second break point of OOB requirement for 7-24GHz.
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