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1 Introduction
In band blocking analysis has been simulated for AAS and FR2 specification development and used as an indication for the format of some of the other in-band receiver interference requirements as such it is important.
This paper discusses the existing FR1 and FR2 in-band blocking requirements and what methodology should be applied to the 7 to 24GHz range.
2 Discussion
2.1	FR1 and FR2
Conducted in-band blocking level was initially specified for an UTRA network and the same value has been used for E-UTRA and NR.
The absolute blocking level was identified as the 99.99% point on the cdf of the conducted interfering level at a victim BS. The network scenario was based on a 2GHz 3 sectored wide area deployment.
Even at 99.99% the absolute blocking level is less that the calculable worst case.
A number of things can be noted abut the conducted level and methodology
· The wanted signal forms part of the test but was not considered as part of the simulation. The probability of a high interferer and a low wanted signal is even less than the 0.01% blocker probability.
· The 99.99% probability was decided for UTRA based on the consequences of a blocking event, which for a WCDMA system could affect the whole cell. However for OFDM the effect is not as severe and only specific UE links would likely be blocked. E-UTRA and NR therefore do not strictly need such a high probability.
When considering OTA systems with OTA interferers the situation becomes complex as the blocking levels is highly dependent on assumptions about the BS architecture.
· An RF beam forming system applies the beam forming to both the wanted signal and the interferer. As such if the interferer is in the same direction as the wanted signal it is much larger, however the probability of this occurring is low. If the interferer is in a different direction then it is attenuated by the beam forming.
· A BB beam forming system only applies the beam forming in the BB, therefore the RF front end is exposed to only the element gain. The element gain is much lower, however the beam is wider and hence the probability of the gain being applied is greater.
In addition it was found that the direction of the worst case blockers is not stable and hence testing the worst case interferer level in the reference direction may result in a level which is not consistent with the findings of the simulation. Clearly for the sake of compliance it is preferable to have the interferer and the wanted signal coming from the same direction.
For the OTA requirements however it was found that the ratio between the wanted signal and the in-band interferer was less dependent on the architecture so by setting the blocking level as an offset from the OTA REFSENS offered an architecturally independent method for setting the blocking level. 
As the intention of the FR1 OTA requirements was to maintain the same level of protection as the conducted requirements the same offset was used for the OTA requirement as for the conducted requirement.
For FR2 where there was no conducted requirement the blocking simulations were carried out and the blocking level was 33dB below the wanted signal level (at approx. 0.1% probability). The blocking level was hence set to 33dB below the reference sensitivity level.
The FR1 and FR2 in-band clocking specs are hence:
Figure 2.1-1. Wide area in-band blocking wanted signal and interferer levels
	BS type
	1-C
	1-H
	1-O
	2-O

	Banted signal (dBm)
	-101.7+6
	-101.7+6
	-101.7 - ΔOTAREFSENS +6
	EISREFSENS_50M + ΔFR2_REFSENS + 6 dB

	Interferer level (dBm)
	-43
	-43
	-43 - ΔOTAREFSENS
	EISREFSENS_50M + 33 + ΔFR2_REFSENS

	Delta (dB)
	52.7
	52.7
	52.7
	27



It can be seen all the FR1 levels are consistent and the FR2 levels is lower.
2.2	7 to 24GHz
All receiver requirements are somewhat dependent on the sensitivity requirements, as the sensitivity is used as a metric of the receiver performance under interference conditions. The in-band blocking requirement for 7 to 24GHz must therefore be consistent worth the methodology used for sensitivity. In companion paper [1], the following sensitivity metrics have been proposed for 7 to 24GHz
Figure 2.2-1. 7 to 24GHz receiver sensitivity requirements
	 
	(7 to 24)-C
	(7 to 24)-H
	(7 to 24)-O

	minimum sensitivity
	conducted REFSENS
	OTA REFSENS (FR2 type)
	OTA REFSENS (FR2 type)

	reference sensitivity
	conducted REFSENS
	conducted REFSENS
	OTA REFSENS (FR2 type)



In-band blocking is concerned with the receiver performance at high input power levels hence the higher power sensitivity requirement (REFSENS) is used for the sensitivity metric.
OTA REFSES and conducted EFSENS are offset by the antenna gain which is declared within a specified range (the EIS is the actual declared variable but the range is set by the expected gain range).
As the 7 to 24GHz specification has to deal with all the BS types and implementation architectures the in-band blocking level should be set based on the wanted signal to interferer level in the same way as the FR2 levels. The conducted requirement can then be extracted by using the same delta on the conducted REFSENS value. As there are no existing conducted requirements to maintain equivalence to and the 7 to 24GHz range will primarily consider beam forming systems it is suitable to derive the OTA requirements 1st and then apply the same methodology to the conducted.
Proposal 1: In-band blocking levels are set based on the delta between the wanted signal and the interferer (the OTA method)
The delta value for the 7 to 24GHz range would be expected to be between the FR1 and FR2 values (58.7 to 33 dB), however the precise values would have to be found by blocking simulation once the operating frequencies ate known and co-existence simulation parameters have been defined.
Proposal 2: The delta is set by blocking simulations based on co-location scenarios.
Over the 7 to 24GHz range it is possible there are multiple in-band blocking deltas covering different frequency ranges.
Proposal 3: There may be multiple delta values covering different frequency ranges with the 7 to 24GHz range.
Summary
This paper has discussed how the existing FR1 and FR2 in-band blocking requirements were derived, and specifically how the OTA levels have recently be defined.
In-band blocking methodology has to correspond to the OTA REFSENS methodology, as such for 7 to 24GHZ range it is proposed that the OTA blocking levels are defined using the delta offset between wanted signal and interferer in the same way as considered for x-O systems.
To summarize the following proposals have been made:
Proposal 1: In-band blocking levels are set based on the delta between the wanted signal and the interferer (the OTA method)
Proposal 2: The delta is set by blocking simulations based on co-location scenarios.
Proposal 3: There may be multiple delta values covering different frequency ranges with the 7 to 24GHz range.
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