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Introduction
	 Out of band blocking is an important RX characteristic for UE to ensure selectivity towards wanted RX signal in the presence of interfering blocker signals. This paper proposes templates and values for out of band blocking tables similar to [1] for new radio standard [2].   
Discussion on above-6 GHz out of band blocking 
	Out of band blocker signals could be present from either of the following sources: 
· TX emission from nearby UEs within the same cell 
· TX emission from adjacent BS 
· TX emission from connectivity radios like Wi-Fi
· TX emission from non-mobile phone ecosystem like V2V, V2X, and M2M and so on 
	In general, these emissions are filtered by RF front end (RFFE) SAW/FBAR/BAW filters. But     in new radio standard, where above 6 GHz frequency bands are discussed, the availability of acoustic filters mentioned above is sceptical/ not-possible. The natural solution is to find alternate methods to achieve RFFE filtering which may not offer sufficient rejection of blocker signal frequencies if blocker signal power defined in [1] are preserved for [2]. 
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Figure 1. Signal strengths for wanted RX signal, OOB and in-band blockers/interferers [3]



	Another important aspect is that, the UE antenna system gain characteristics over frequency sweep until 90 GHz as seen in figure 2. Figure 2 shows realized gain of single antenna element and when the combined effect of antenna array system is considered, it is clearly evident that gain value equal to 20*log10 (# of antenna elements) could be added on top of gain realized by single antenna element across blocker frequencies in the range from 100 MHz until 90 GHz. Even though bore sight of antenna is fixed, the parasitic gain at OOB frequencies cannot be avoided.
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Figure 2. Parasitic gain at OOB blocker frequencies
	The expectation from standardization is that enough amount of relaxation from approach in [1] should be carried out while defining the values for [2]. This document proposes template for tables in order to initiate the discussion.   
	Proposal 1: RAN4 should study the new radio ecosystem aspects before defining blocker signal frequency range and power values for out of band blocking [4].
	Proposal 2: RAN4 should consider the table 1 and table 2 as baseline for defining out-of-band blocking requirements for NR bands above 6 GHz at mmW applications
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	16
	19
	22


Table 1. Out-of-band blocking parameters (above-6 GHz)
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 Table 2. Out-of-band blocking (above-6 GHz)
In table 2, the step size used for sweeping OOB frequencies should be:
· [bookmark: _GoBack]1 MHz for: 
 Frequency range from 1 MHz to 6000 MHz 
 H2 (or 2f), H3 (or 3f), f/2, f/3 (harmonics and sub-harmonics of the NR mmW frequency band), as seen from figure 1. 
· 10 MHz in rest of the frequency range.  

If required, individual exceptions should be considered for values proposed above. 
Proposal 3: Direction of blocker signal should be studied further. The recommendation is to reach an acceptable level of testing complexity if blocker from all directions have to be tested.  
Conclusion
Proposal 1: RAN4 should study the new radio ecosystem aspects before defining blocker signal frequency range and power values for out of band blocking.
Proposal 2: RAN4 should consider the table 1 and table 2 as baseline for defining out-of-band blocking requirements for NR bands above 6 GHz at mmW applications. 
Proposal 3: Direction of blocker signal should be studied further. The recommendation is to reach an acceptable level of testing complexity if blocker from all directions have to be tested.  
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@ 28 GHz wanted RX > gain realized > 20*log(# of elements in antenna system)
@ OOB unwanted blocker > same amount of gain realization is not avoidable




