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Introduction
BS receiver blocking has been studied in RAN4 in the Rel-14 NR SI phase. In this contribution, we provide a methodology based on joint probability of receiver blocking where probability of both wanted signal and blocking signal above a level are considered.  
Joint probability for receiver blocking 
[bookmark: _GoBack]Receiver blocking level is usually defined for EUTRA and UTRA as the level at which the receiver can sustain a blocker with 99.99% probability. 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. 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 prob3 is satisfied, where P3=P1/P2. 
The above steps are described in detail below.
Step-1: Determine a joint blocker probability (P1)
We determine the joint blocker probability (P1) as the joint probability for blocker signal and wanted signal gives the probability that each of wanted and blocker signal falls in any particular range or discrete set of values specified for that variable. In this case, the blocker signal is expected to be above REFSENS+6dB, while the wanted signal is expected to be below REFSENS+6dB. Thus, P1 is defined as follows:

P1 can be assumed to 99%. For UTRA and EUTRA, 99.99% blocker probability has been assumed. In case of UTRA, when the blocker level is above the specified level, there is a strong probability that this blocker will block the receiver continuously, since the common transmission from the blocker will sustain for long time duration. The blocker can destroy uplink availability of the BS on all channels during this time, Thus, the blocker probability has been set to enable high BS availability as 99.99% in order that the receiver is required to tackle the blocker with almost certainty. 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 at the blocker and will only impact one or a subset of users during that TTI. Thus, the blocking probability for NR will relate to link degradation more than BS availability and as such we do not need to consider such low blocking probability. 
Moreover, we considered up to 5% throughput degradation when we studied the coexistence issues for WP5D response. Thus, it seems unreasonable to assume 99.99% blocker probability. 
Considering the above reasoning, we propose to use 1% joint blocker probability for NR. 
Step-2:  Find out the probability that the wanted signal being below REFSENS+6dB (P2)
From the statistics of the wanted signal, we find out the probability that wanted signal is below REFSENS+6dB, that will be P2. This is defined as below:
 
Note that we could also consider something other than 6dB if useful. 
We would like to emphasize here that, we could get a reasonable estimation of wanted signal probability based on simulations for ITU-R work. Moreover, it is also worth noting that, the wanted signal probability and blocking probability are statistically independent as they relate to different systems; hence they can be individually derived and just multiplied.
The main challenge is to define the REFSENS in OTA context. As explained in our previous contribution [2], the BS OTA sensitivity can be expressed as:

The above formula is valid when the UE is in the boresight of the BS. 
SINR can be chosen from the SINR range which is also a parameter requested by ITU-R. For simplification, we would propose SINR = 0 dB. The noise figure value can be used as 10 dB, 12 dB and 14 dB for 30 GHz, 45 GHz and 70 GHz respectively. An implementation margin of ~1.5 dB can be used to calculate the OTA sensitivity.
We have provided some discussions related to possible OTA REFSENS levels in of our earlier contributions [2]. Step-3: Find the interference level for which P3 is satisfied, where P3=P1/P2.
P3 is the conditional probability which is defined as below:

From the interference statistics, we find out the interference level for which P3 is satisfied. This will be the blocker level with 99% joint probability. 
Conclusion
Based on the above discussions, we propose the following:
Proposal-1: Follow the following steps for determining the joint probability of receiver blocking levels:
· Determine a joint blocker probability (P1) 
· 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 also propose the following:
Proposal-2: Adopt a joint probability of blocking as 99%. 
We propose to adopt the above two proposals while determining the methodology for receiver blocking for NR.
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