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BS receiver blocking has been studied in RAN4 in the Rel-14 NR SI phase. There are a number of contributions from different companies related to considerations related to in-band blocking for NR. In a previous way forward as in [4], we have agreed to consider the probability of blocking as 99%, whether to consider joint probability of wanted signal and blocking signal is left FFS. Also, it was proposed in [4] to identify methods to define OTA value and directions.
In one of our previous contributions [3] and [5], we have presented the idea of joint probability for receiver blocking requirement in NR BS. We provided a methodology based on joint probability of receiver blocking where probability of both wanted signal and blocking signal above a level are considered while determining the receiver blocking levels. We have shown the joint distribution of angle and distances in the appendix of this paper, which clearly proves that, considering the joint probability of wanted and interference signals for the receiver blocking studies will be required since the beamforming will be an integral part of NR systems. 
In this contribution, we discuss further considerations on the importance of joint probability and also other relevant issues with respect to receiver blocking for NR BS.   
Joint probability for receiver blocking 
For NR, beamforming will be an integral part of the system, thus probability for the blocker level alone is not sufficient, instead joint probability of blocker levels above certain level and the wanted signal below a certain level should be considered. As agreed in [4], 99% probability of blocker levels will be considered while determining in-band receiver blocking. 
The following steps can be followed for definition of joint probability for receiver blocking:
· Step-1: Determine a joint blocker probability (P1)
· Step-2: Find out the probability that the wanted signal being below REFSENS+6dB (P2)
· Step-3: Find the interference level for which P3 is satisfied, where P3=P1/P2. 
We have provided more details in a previous contribution [5] on the steps mentioned above. 
Methods to determine OTA values and directions
One of the challenges is to define the REFSENS in OTA context while determining the above joint probability level. There are several different proposals from different companies on how to determine OTA values from conducted simulation results.
In our companion contribution [6], applying the same framework as it is used in eAAS work could be a good way forward on this issue. 
Conclusion
Based on the above discussions, we propose the following:
Proposal: Follow the following steps for determining the joint probability of receiver blocking levels:
· Use a joint blocker probability (P1) of 1% considering agreed probability of blocking as 99% 
· Find out the probability that the wanted signal being below REFSENS+6dB (P2)
· Find the interference level for which P3 is satisfied, where P3=P1/P2.
We propose to adopt the above proposal which describes the methodology for receiver blocking for NR BS.
We also observe the following: 
Observation: It could be a suitable option to adopt the same framework as eAAS on how to set OTA levels.  
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Appendix: Joint distribution of angle and distances
In NR, beamforming will play an important role in terms of directivity between wanted signals and blocker signals. The directivity of the signals and the positions of the UEs will actually determine the blocker signal levels. In the following figures, we provide joint distribution of relative angles and relative distances of being both the victim UE and blocker UE received at one of base station, in addition to joint distribution of being in certain distance with respect to the victim BS. We provide distributions for both collocated and non-collocated case when urban macro scenario in 30GHz is considered.
In case of NR, beamforming at the transmitter side will ensure that the blocker will affect the receiver only for short while, e.g. for a subframe or a few subframes depending on the scheduling of the blocker and will only impact one or a subset of users during that TTI. This impact will only be seen only when both the victim and blocker UE transmit in similar directions towards the victim BS.
The figures below provide a good indication on how the victim and blocker UE locations with respect to the NR BS impact the actual interference level seen in the BS receiver.  
[image: ] [image: ]  
Figure 1	Joint distribution of angle and distances between victims and blockers in UMa collocated deployment
[image: ] [image: ]  
Figure 2	Joint distribution of angle and distances between victims and blockers in UMa non-collocated deployment
From the above figures, we can see very clearly that, the potential stronger blockers occur only at certain distance and certain directivity to a level below 1%. It is worth mentioning here that, the above plots do not indicate the blocker levels, however only indicates potential blockers at certain distance and angle distribution. 
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Joint distribution of angle and distances between 's and aggressors.
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