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1. Introduction
At the last RAN4 meeting (RAN4#91 in Reno) the technical background for receiver out-of-band blocking was summarised in [1]. The challenge for RAN4 related to out-of-band blocking is to find a smooth transition of the requirement levels and requirement concept already defined for FR1 and FR2.  
The FR1 OTA out-of-band blocking interferer signal was derived from the conducted level used before AAS requirements was introduced. The FR2 level was derived from a scenario where two FR2 base stations was in the same geographical area. Since base station both for FR1 and FR2 are deployed, RAN4 needs to find a concept on how to deal with the transition at 12.75 GHz, where the level change, 
In this contribution we provide a test proposal with technical background and guidance for how to determine a requirement for the frequency range 7 to 24 GHz. The text proposal is attached at the end and is for approval.

2. Discussion
There are currently two different NR concepts for how the out-of-band blocking requirement is defined with respect to the wanted signal power used as reference for the requirement, see Table 2-1. A difference between BS type 1-O and BS type 2-O, is how the wanted signal is configured. For BS type 1-O EISminSENS relating to the full array antenna sensitivity is used while for BS type 2-O EISREFSENS relating to the sub-element sensitivity is used. For the new bands introduced between FR1 and FR2, RAN4 needs to consider what concept that is most suitable for a specific band to be introduced between 7 GHz to 24 GHz. 
Table 2-1: Wanted signal characteristics
	BS type

	Wanted signal EIRL
(dBm)

	1-O
	EISminSENS + 6 dB

	2-O
	EISREFSENS_50M + 6 dB



The out-of-band blocking requirement relies on the sensitivity as reference. The base station is illuminated with a wanted signal and an interferer signal at the same time maintaining specified link quality. Hence, the FRC used for conformance testing must support the carrier bandwidth to be supported for the frequency range 7 GHz to 24 GHz.
Another issue specifically for the frequency range 7 GHz to 24 GHz is that the interferer signal for BS type 1-O and BS type 2-O is specified as described in Table 2-2.
Table 2-2: Interferer signal characteristics
	BS type

	Frequency range of interferer signal 
(MHz)
	Interferer RMS field-strength 
(V/m)

	1-O, 2-O
	30 to 12750
	0.36

	2-O
	[bookmark: _Hlk13034283]12750 to 2nd harmonic of the upper frequency edge of the operating band
	0.10



It can be noticed that the interfere signal is shifting from 0.36 V/m to 0.1 V/m above 12.75 GHz. With base station operating within FR1 and FR2, there were no issue. But when introducing operating bands in between FR1 and FR2, a n solution for how to handle level transition for the case where a shift occurs inside the band must be established. In Figure 2-1, the interferer level for operating bands defined within FR1 and FR2 is visualised.
[image: ]
Figure 2-1: FR1 and FR2 out-of-band blocking interferer level as function of frequency 
Since base stations qualified as BS type 1-O and BS type 2-O is deployed in networks we can’t change the levels in current specification. When support is introduced between 7 to 24 GHz, the requirements need to be designed so that the current level are adopted. By adopting already defined levels, the requirements for 7 to 24 GHz needs to handle the case where the transition is occurring at 12.75 GHz. 
A solution is to in general adopt the levels we have in Table 2-2 and then if an operating band falls over the transition frequency 12.75 GHz and exception is made for that specific band. The exception can be achieved by moving the transition frequency above and below the specific operating band. This solution will have a minor impact of the compatibility with BS type 1-O and BS type 2-O base station already deployed. An example of the exception is visualised in Figure 2-1.   
[image: ]
Figure 2-2: Out-of-band blocking interferer level as function of frequency 
In Figure 2-2, the new operating bands includes the transition exclusion zones required for the transitions between in-band blocking and out-of-band blocking requirement. The exact details for the transition’s zones need to be discussed per band when it is introduced.  




3. Conclusion
The requirement defined for out-of-band blocking relies on a wanted signal and an interferer signal applied to the base station simultaneously. For FR1 the out-of-band blocking requirement is defined between 30 MHz to 12750 MHz, while for FR2 requirement is defined is defined between 30 MHz to the upper limit, where the upper limit is defined as the 2nd -harmonic of the upper frequency edge of the operating band. For FR2 the interferer level changes from 0.36 V/m to 0.1 V/m at 12750 MHz. This level transition occurs within the frequency range 7 to 24 GHz, hence a solution on how to handle the interferer level for the case that this transition is covered by a future operating band is required. 
In this contribution we propose a solution where the level shit occurs above a band including 12750 MHz. At the end of this contribution a text proposal is attached for approval to capture this background information relevant for out-of-band blocking.
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TEXT PROPOSAL:
[bookmark: _Toc9865817]7.4	BS RF requirements
Editor’s note: Study RF characteristics for example frequencies including both TX and RX. In particular: 
•	Study how to design TX emissions mask for these frequencies 
•	Study the spurious region and its upper frequency limit for practical measurements
•	Study how to design TDD TX switching time requirement 
•	Study need for requirement coverage; e.g. co-location related requirements (TX IMD etc.) for each example frequency 
•	Study how to design requirements where approach differs between FR1 and FR2; e.g. RX sensitivity requirement, RX ACS, blocking, RX IMD requirements
[bookmark: _Toc9865818][bookmark: _Toc5938266]7.4.1	Transmitter requirements
[bookmark: _Toc9865819][bookmark: _Toc5938267]7.4.1.1	Tx requirements overview
Editor’s note: placeholder for requirements overview, e.g. table
[bookmark: _Toc9865820][bookmark: _Toc5938268]7.4.1.x	Co-location requirements
[bookmark: _Toc9865821][bookmark: _Toc5938269]7.4.2	Receiver requirements
[bookmark: _Toc9865822][bookmark: _Toc5938270]7.4.2.1	Rx requirements overview
Editor’s note: placeholder for requirements overview, e.g. table

7.4.2.2	Out-of-band blocking
The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking. In Table 7.4.2.2-1, the details for the interferer signal is listed.
Table 7.4.2.2-1: Interferer signal characteristics
	Frequency range of interferer signal 
(MHz)
	Interferer RMS field-strength 
(V/m)

	30 to 12750
	0.36

	12750 to 2nd harmonic of the upper frequency edge of the operating band
	0.10

	NOTE: If the level shift frequency at 12750 MHz is covered by an operating band, the high level applies at frequencies below the band and the low level applies for frequencies above the band.   
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