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[bookmark: _Ref498608518][bookmark: _GoBack]Introduction
FR2 OTA blocking has been discussed over a number of meetings. It is very difficult to find an approach to define the requirement due to the complexities of probabilistic nature of blocking and the simulation modelling, the impact of the BS implementation on the blocking requirement and the connection between the blocking requirement and the sensitivity requirement.
This document aims to make a pragmatic proposal for the FR2 blocking requirement in order to make progress and complete the specification according to the NR timescales.
Blocker levels in mmWave UMa scenario Summary
The following table summarizes the blocker levels that we have found from the simulations that we have run based on the methodology as described in [3].
	
	when array gain is considered
	when only element gain is included

	
	
	

	Collocated UMa deployment
	1-P3 [%]
	96%-tile
	1-P3 [%]
	97.63%-tile

	
	Blocking level [dBm]
	[-70 -65]
	Blocking level [dBm]
	[-66 -63]

	
	
	
	
	

	Non-collocated UMa deployment
	1-P3 [%]
	95.82%-tile
	1-P3 [%]
	97.63%-tile

	
	Blocking level [dBm]
	[-65 -59]
	Blocking level [dBm]
	[-55 -49]



The range in the above table represents the system utilization levels, which spans from 50% to 90%.
It is worth noting here that the blocking levels in this contribution are considered for conducted levels. 
Observation: The results in this contribution are strictly valid for conducted blocking levels. 
Suitable OTA levels need to be derived from these conducted levels as achieved via simulations. 
[bookmark: _Ref178064866]Discussion
Three important aspects need to be considered in order to set the blocking requirement, as listed below:
1. What is the delta between wanted signal level and blocker level?
2. What could the “conducted” blocking level be?
3. How to define OTA level from the above defined “conducted” level? Also, how to set different blocking levels for different sensitivity levels?
Consideration wrt to different sensitivity levels
Based on previous RAN4 discussions related to different sensitivity levels, we have a number of options, which are listed below.
1. One option is to fix the delta, so blocking level follows the sensitivity level
2. Define wanted signal level and interferer level for other array sizes based on simulations of 8x16 array using joint probability which are performed by different companies 
3. Rerun the simulations with other array sizes
4. Keep the blocker level fixed regardless of the sensitivity level that we define in the end  
Among all the options above, option 2 is somewhat incorrect in that it uses the simulations for one array size to define requirements for other array sizes, while option 3 will require extensive work in RAN4. Option 4 is not desired, since this may provide unnecessarily strict requirement in some cases (considering blocking probabilities), while may be too loose in some other cases. Thus, we propose to adopt option 1. 

Fix the difference between wanted and blocker level such that blocking level follows the sensitivity level. 
Consideration wrt to beamforming implementations
There is another consideration which is related to beamforming implementations, a number of options are available, which are listed below:
1. Try and adapt FR1 approach: declare RoRoA
2. Declaration of BS internal architecture and define blocking requirement on that
3. More than one different levels of requirements for analog, digital, hybrid BF
4. One requirement for all BF implementations
The options 1 and 2 in the above list involve declaration of BS architecture, which is not desirable. For option 3, more than one levels can be defined, however there will still be questions regarding hybrid beamforming implementations. Thus, in our understanding, the last option is more suitable for OTA blocking requirements. 
Thus, our proposal is as follows:  
Define one single requirement for OTA blocking levels for different architectures.
[bookmark: _Ref189046994]Proposal on OTA blocking requirements for NR BS
As described in Section 2 and summarized from [6], The blocking levels differ to some extent depending on whether analogue or digital beamforming is assumed, and are as follows (worst case; i.e. non-collocated and 100% utilization are assumed from [6]:

	Architecture
	Wanted signal level (assuming combining)
	ARP blocking level assumed

	Digital
	-75 dBm
	-49 dBm

	Analogue
	-75 dBm
	-59 dBm



As explained in [9] and in a reference therein [10], several approaches to determining an OTA level based on the ARP level are discussed. As a first approach, the assumed array gain and element gain are applied for analogue and digital beamforming respectively. It is assumed that the array size of any device under test is the same as for the simulated scenario. The resulting OTA levels are as follows (making an approximate assumption of 20dB gain for analogue beamforming and for the wanted signal after combining, max 5dBi gain towards the blocker for digital).
	Architecture
	OTA wanted signal level
	OTA blocking level 

	Analogue
	-95 dBm
	-79 dBm

	Digital 
	-95dBm
	-54dBm



Based on the above understanding, and based on proposal 2, we propose one single OTA blocking requirements as the following: 
	Architecture
	OTA wanted signal level
	OTA blocking level 

	All architectures
	-95dBm/200MHz
	-70dBm/200MHz



The simulations have been performed assuming 200MHz. However, it is agreed that the blocking requirement should be specified assuming a 50MHz blocker. We assume that FRCs for the wanted signal are defined with 50MHz, regardless of the channel bandwidth.
It is noted that the wanted signal level proposed here is 6dB greater than the sensitivity for array type 2 in [11]; i.e. the requirement becomes based no REFSENS+6dB.
Define OTA wanted signal level and OTA blocking level as -101dBm/50MHz and -70dBm/50MHz respectively. This is only valid for assumed array size of 8*16.

Taking into account proposals 2 and 3 and the proposed sensitivity approach in [11], the blocking requirement can be defined as follows:
Table 1: Proposed blocking (filtering not needed)
	Array type
	Wanted signal (per pol)
	Blocking

	[Type 4]
	???
	

	Type 1
	-98 +SINR dBm
	-67 dBm

	Type 2
	-101 +SINR dBm
	-70 dBm

	Type 3
	-104 +SINR dBm
	-73 dBm



Table 1: Proposed blocking (filtering needed)
	Array type
	Wanted signal (per pol)
	Blocking

	[Type 4]
	???
	

	Type 1
	-95 +SINR dBm
	-67 dBm

	Type 2
	-98 +SINR dBm
	-70 dBm

	Type 3
	-101 +SINR dBm
	-73 dBm



SINR is the eventual SINR of the FRC.

Based on the simulation results that are available by different companies, this is the best possible compromise, since it takes the middle value when analog and digital beamforming architecture is considered.  
Conclusion
Based on the discussion, we propose the following:

1. Fix the difference between wanted and blocker level such that blocking level follows the sensitivity level. 
Define one single requirement for OTA blocking levels for different architectures.
Define OTA wanted signal level and OTA blocking level as -101dBm/200MHz and -70dBm/50MHz respectively. This is only valid for assumed array size of 8*16.
Based on the above proposals, we provide an accompanying TP in [8].
Approval proposal 3 should only take place once the OTA sensitivity levels are agreed.
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