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1 Introduction

In last RAN4 #83 meeting, BS in-band blocking requirements for mmWave bands were intensely discussed. However companies proposed different values for the requirements which are difficult to reach the consensus. At last, the WF [1] was approved to agree further study by considering the following aspects.
· Identify appropriate methodology taking into account the Probability of blocking as 99% 

· Whether to consider joint probability of wanted signal and blocking signal is FFS 

· Consider wanted signal level while defining blocker interferer level 

· Consider receiver rejection capability in both first and second adjacent channels 

· Identify methods to define OTA value and directions 

· Investigate how to deal with analog and digital beamforming 

· After the blocking analysis, if the level is lower than the level we derive for ACS, then separate blocking levels may not be needed.  

Based on this WF in [1], this contribution will first retrieve the simulation results for the in-band blocking provided in last meeting [2], in which the 99% probability of blocking has been considered and the simulation results showed in-band blocking requirement was harder based on the analog beamforming than digital beamforming architecture. Then, the interfering signal level for ACS is calculated based on the formula for WP5D in 38.803.
2 Simulation results for in-band blocking
The following table for in-band blocking simulation results are resubmitted according to the contribution [2] in last meeting.
Table 2-1: OTA powers by considering array+element gain and element gain
	Case
	Simulation frequency
	Deployment Scenario
	Multi-operator deployment
	OTA power derived by array+element @99%
	OTA power derived by array+element @99.99%
	OTA power derived by element @99%
	OTA power derived by element @99.99%

	1
	30 GHz
	Urban macro 200m ISD
	Coordinate
	-82.48
	-69.38
	-73.04
	-62.52

	2
	30 GHz
	Urban macro 200m ISD
	Uncoordinate
	-89.14
	-73.52
	-78.25
	-62.1

	3
	30 GHz
	Urban macro 300m ISD
	Coordinate
	-80.35
	-68.13
	-72.28
	-64.66

	4
	30 GHz
	Urban macro 300m ISD
	Uncoordinate
	-86.93
	-70.64
	-75.32
	-59.63


According to the discussion for receiver architecture in section 2 in [2], it can be obtained that the equivalent OTA requirement derived by using array+element gain or element gain varies with the receiver architectures. In order to compare the OTA powers more specially, the probability for blocking statistic should be fixed and applicable for total scenarios. Then we intend to reuse the probability of 99.99% for the blocking statistic. Furthermore, since the impact of blocking on the devices in the Rx channel, e.g. LNA, mixer, ADC, etc., are mainly due to the equivalently conductive blocking levels from implementation point of view, the OTA limit based on the worst conducted blocking power  (-42.09dBm marked in red in table 3-2 in [2]) should be considered in defining the blocking requirement, which is obtained in the simulation using array+element gain.Thus, it is proposed to specify the OTA requirement as -69dBm based on simulation using array+element gain, i.e. considering single Rx with connection to full array.   

Proposal 1: Specify the OTA requirement as -69dBm for 30GHz based on simulation using array+element gain, i.e. considering single Rx with connection to full array.
3 The interfering signal level for ACS
As we know, no OTA ACS has been agreed for mmWave by now. In order to make a preliminary comparing between blocking and ACS interfering signal, we just follow the formula of ACS for WP5D in 38.803 to calculate the interfering signal level. 
In 38.803 the ACS interfering level described by the following formula: 

BS ACS interfering signal level [dBm] = BS noise floor + NF + ACS + 4.7dB

Assumed interfering signal bandwidth is the same as the wanted signal channel BW (200MHz), assumed interfering signal centre frequency offset to the wanted signal edge is at least 300MHz.
Where, NF is 10dB, ACS is 24dB according to the latest WF [3]. So the specific value can be calculated as 
BS ACS interfering signal level [dBm] = -52.3dBm
Considering the array configuration as 128 elements, then OTA ACS level shall be 
BS ACS OTA interfering signal level [dBm] = -52.3dBm – array gain – element gain = -81.3dBm
4 Summary

Based on the above analysis, it can be concluded that the in-band blocking proposal is tighter than ACS OTA interfering signal level. Thus, specifying the in-band blocking requirement is necessary and it is proposed that
Proposal 1: Specify the OTA requirement as -69dBm for 30GHz based on simulation using array+element gain, i.e. considering single Rx with connection to full array.
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