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1. Introduction
At the last RAN4 meeting (RAN#90bis in Xian) details related to the out-of-band receiver blocking requirement for base stations operating within the frequency range 7 GHz to 24 GHz was discussed [1]. At a previous meeting, RAN4#90 in Athens, a detailed overview of out-of-of-band blocking requirement for FR1 and FR2 was presented in [2]. 
In this contribution we continue the discussion related to how to define the OTA out-of-band receiver blocking requirement for the frequency region 7 GHz to 24 GHz. 

2. Discussion
The OTA out-of-band receiver blocking requirement applicable for eAAS and NR base stations is based on the OTA reference sensitivity requirement with the addition of an interfering signal. Which means that the base station is illuminated with a wanted signal and an interfering signal at the same time. The wanted signal is in terms of frequency coverage within the operating band, while the interfering signal is defined in the range 30 MHz to 12.75 GHz for eAAS and NR FR1 and 2nd harmonic of the upper frequency edge of the operating band for NR FR2. The out-of-band blocking requirement is not applicable in an in-band exclusion zone defined around the operating band.
In the current version of RAN4 specifications the following definitions and symbols related to out-of-band blocking can be found:
Definitions:
minSENS: the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement.
minSENS RoAoA: The reference RoAoA associated with the OSDD with the lowest declared EIS
OTA REFSENS RoAoA: the RoAoA determined by the contour defined by the points at which the achieved EIS is 3dB higher than the achieved EIS in the reference direction assuming that for any AoA, the receiver gain is optimized for that AoA 
NOTE:	This contour will be related to the average element/sub-array radiation pattern 3dB beam width.
Symbols:
EISminSENS	The EIS declared for the minSENS RoAoA
EISREFSENS	OTA REFSENS EIS value
EISREFSENS_50M	Declared OTA reference sensitivity basis level for FR2 based on a reference measurement channel with 50MHz BS channel bandwidth

The wanted signal EIRL for NR base station out-of-band blocking is listed in Table 2-1 and the interferer signal RMS field-strength level is listed in Table 2-2.
Table 2-1: Wanted signal characteristics
	BS type

	Wanted signal EIRL
(dBm)
	Impinging signal direction

	1-O
	EISminSENS + 6 dB
	Receiver target reference direction

	2-O
	EISREFSENS_50M + 6 dB
	



For BS type 1-O, the BS manufacturer is declared as EISminSENS, which is the lowest supported sensitivity level within the OSDD. Where OSDD is an angular region reflecting the intended service region. 
For BS type 2-O, a different concept has been defined, where EISREFSENS_50M is declared by the base station manufacturer with the following restrictions;
For wide area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For medium range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For local area BS, EISREFSENS_50M is an integer value in the range -86- to -109 dBm. The specific value is declared by the vendor.
Fundamentally, the two concepts defined for FR1 and FR2, includes the array gain achieved by the AAS BS and specific EIS values are declared by the base station manufacturer. 
Table 2-2: Interferer signal characteristics
	BS type

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

	1-O, 2-O
	30 to 12750
	0.36
	

CW

	
Receiver target reference direction


	
2-O
	12750 to min(2nd harmonic of the upper frequency edge of the operating band, 60000)
	
0.10
	
	



The impinging wanted signal polarization and the interferer signal polarization will affect the signal level seen by individual receivers. Therefore, it has been decided to polarization match the impinging wanted signal to the supported element nominal polarizations. This means that for a base station supporting two orthogonal element polarizations (e.g. -45 degrees and +45 degrees or vertical and horizontal), the blocking requirement needs to be tested twice. To avoid polarization matching between the interferer signal and supported element polarization within the out-of-band frequency region (30 MHz to the upper frequency), it has been decided to align the interferer polarization with the wanted signal in-band and then keep the antenna at the same orientation during the complete test. 
The OTA out-of-band blocking requirement is based on OTA reference sensitivity, which for out-of-band blocking means the compliance is met when the reference sensitivity requirement is met with an interferer signal is injected. For out-of-band blocking it have been decided to offset the wanted signal EIS level 6 dB. Therefore, for clarity a new parameter is introduced for the wanted signal level. A parameter called, Equivalent Isotropic Received Level (EIRL) is introduced. The OTA out-of-band blocking requirement is defined in one direction, called receiver target reference direction. This direction may differ for different types of base stations (e.g. Wide area, Medium Range etc.) and therefore it is declared by the base station manufacturer. 
It shall be noted that the wanted signal level is different between BS type 1-O and BS type 2-O, both are derived from declarations (EISminSENS for FR1 or EISREFSENS for FR2) of the receiver sensitivity. For base stations operating within the frequency range 7000 to 24000 MHz it’s not clear what approach to use. 
The background for having a different concept for reference sensitivity for FR2 compared to FR1, was the large amount of possible array antenna configuration possible foreseen for wide area, medium range and local area base station operating within FR2. RAN4 needs to consider possible antenna configurations before concluding on what concept to be used for the frequency range 7000 MHz to 24000 MHz. 
According to Table 2-2, the interferer signal level defined by the out-of-band blocking requirement is fixed for FR1 at a field strength level of 0.36 V/m. While for FR2, the interferer level is varying as showed in Figure 2-1.
[image: ]
Figure 2-1: Interferer level as function of frequency
For BS type 2-O base stations, it was decided to set the out-of-band blocking level to 0.1 V/m for frequencies above 12750 MHz. For base stations operating within the frequency range 7000 to 24000 MHz RAN4 should study what levels that is suitable for implementation at this frequency range. 
As a first assumption, to keep compatibility with FR1 and FR2 it is suggested to use the interferer signal level as described in Table 2-3. 
Table 2-3: Interferer signal characteristics for 7 GHz to 24 GHz
	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



There is a tight relation between EIRL and RMS field-strength, which can be described in logarithmical in dBm scale as:
		(Eq. 2-1)
, where E is the RMS field strength level in V/m and  is the wave length in m. In Figure 2-2, the EIRL in dBm corresponding to a field strength of 0.10 V/m and 0.36 V/m is plotted as function of frequency.
[image: oob21]
Figure 2-2: EIRL as function of frequency
In conformance testing it is practical is use EIRL instead of field-strength. Using EIRL, simple link budget calculations in logarithmical scale can be adopted during the calibration phase. Having the interferer signal defined as a field-strength level without any association to any test distances it is essential to make sure that the test object is illuminated with a uniform interferer signal field strength. If the test object antenna aperture is illuminated with a non-uniform interferer level, the risk is that all receiver is not tested properly.

3. Conclusion
In this contribution we present some vital information related to the OTA out-of-band receiver blocking requirement. 
There are two outcomes from this contribution;
1. It can be noticed that the interferer level will shift within the frequency range 7000 MHz to 24000 MHz. To maintain combability with FR1 and FR2 base stations RAN4 should study the feasibility to use current levels also for the intermediate frequency range. 
2. [bookmark: _GoBack]Currently for FR1 and FR2, different concepts are used as reference for reference sensitivity requirement. Reference sensitivity is a vital part of out-of-band blocking, RAN4 needs to consider the technical justification for the two concepts and study what is the most suitable solution to use for the frequency range 7000 MHz to 24000 MHz.  
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