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1. Introduction

Previously [1], we presented statistical analysis for the max out of band blocking level for 3.5GHz small cell deployment scenarios.  The analysis was done for base station to UE separation as small as 1m, and showed that the probability of a small cell base station level arriving at the UE to be > -20dBm was very small, on the order of 10^-3.  We also showed that deterministic analysis was consistent with this conclusion when min separation distances were same as assumed in the deployment scenarios [2]. This built on our previous analysis of UE to UE out of band blocker levels [3], also performed for separation as small as 1m, which showed the max expected level from nearby UEs is also not higher than -20dBm.  Taken together, we see ample technical evidence to relax the Range 3 out of band blocker level from -15dBm to -20dBm for frequencies > 2690MHz.  Here we discuss further the importance of this relaxation.
2. Discussion

In [4], we had discussed the filtering requirements for Bands 42 and 43.  It was mentioned that Tx and Rx filters are often shared in UE architectures to reduce area and cost.  In addition, the 3.5GHz bands have the highest insertion loss front end due to the simple fact that higher frequency components tend to have higher loss.  If high Q filters will be required to meet challenging close in requirements to band edge, then the loss of these filters will also be high.  Some early estimates put this loss for BAW type filters at ~3dB.  It is also worth nothing that the available ecosystem for BAW and FBAR filters to meet such requirements is also currently unclear, putting deployments at potential risk.
UE to UE coexistence requirements between B42 and B43 already do not assume any filtering between the 2 bands.  Hence, the key remaining requirement that requires close in attenuation is the Range 3 Out-of-Band Blocking requirement of -15dBm.  Using a high Q, high loss filter to meet this requirement would mean degraded sensitivity for UE Rx, and either lower max power or significantly higher PA current consumption for UE Tx.  Hence, such a requirement should only be imposed if absolutely needed, else it incurs a fairly significant penalty to UE implementation.  
It is desirable to use filters like multi layer ceramic for 3.5GHz which can be constructed with very low insertion loss, and can meet all necessary far away attenuation requirements.  Such filters are more readily available, and cost about 1/10th of the more expensive FBAR and BAW options.  The insertion loss of such filters can also be kept to ~ 1 to 1.5dB.  Relaxation of the Range 3 Out-of-Band Blocking requirement for 3.5GHz bands to -20dBm for frequencies >2690MHz would help enable use of such filters.
2.1. 3.5GHz base-station levels at UE
In [5] it was argued that deterministic base-station blocker levels for 3.5GHz bands can in fact be closer to -15dBm at UEs if distances as close at 0.5m be considered.  First we reject the notion that it’s reasonable to consider separation distances as close as 0.5m even for small cell base-station to UE scenario.  Even UE to UE coexistence requirements do no assume a separation distance closer than 1m.  In addition, the analysis presented in [5] does not distinguish essentially between the level being a blocker signal or an on channel desired signal.  Hence, it implies that in fact the desired signal can also arrive at the UE with levels ~ -15dBm, even as the specified max input level is -25dBm for single carrier.  Hence we don’t believe this argument is representative of the conditions that 3GPP traditionally considers for protection.  In [1] our statistical analysis in fact shows that when considering small cell base-station to UE levels for min separation down to 1m, the probability of exceeding -20dBm is in fact miniscule.

2.2. Proposal to modify out of band block blocking requirement
Tables 1,2 and 3 show one possibility on how to modify the existing out of band blocking requirement for Bands 22, 42 and 43 (and their CA combinations), consistent with our findings.
Table 1 (“Table 7.6.2.1-2: Out of band blocking” in 3GPP 36.101)
	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-152
	-15

	1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 30, 31, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	2, 5, 12, 17
	FInterferer
	MHz
	-
	-
	-
	FUL_low - FUL_high

	NOTE 1:
For the UE which supports both Band 11 and Band 21 the out of blocking is FFS.
NOTE 2:
For Bands 22, 42, 43, and their non-contiguous intra-band CA combinations (e.g. CA_42A_42A), the power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2690 MHz.


Table 2 (“Table 7.6.2.1A-0: out-of-band blocking for inter-band carrier aggregation with one active uplink” in 3GPP 36.101)
	Parameter
	Unit
	Range 1
	Range 2
	Range 3

	Pw
	dBm
	Table 7.6.2.1-1 for both component carriers

	Pinterferer
	dBm
	-44 + RIB,c
	-30 + RIB,c
	-155 + RIB,c

	Finterferer
(CW)
	MHz
	-60 < f – FDL_Low(1) < -15

or

-60 < f – FDL_Low(2) < -15

or

15 < f – FDL_High(1) < 60

or

15 < f – FDL_High(2) < 60
	-85 < f – FDL_Low(1) ≤ -60

or

-85 < f – FDL_Low(2) ≤ -60

or

60 ≤ f – FDL_High(1) < 85

or

60 ≤ f – FDL_High(2) < 85
	1 ≤ f ≤ FDL_Low(1) – 85

or

FDL_High(1) + 85 ≤ f

≤ FDL_Low(2) – 85

or 

FDL_High(2) + 85 ≤ f

≤ 12750

	NOTE 1:
FDL_Low(1) and FDL_High(1) denote the respective lower and upper frequency limits of the lower operating band, FDL_Low(2) and FDL_High(2) the respective lower and upper frequency limits of the upper operating band.

NOTE 2:
For FDL_Low(2) – FDL_High(1) < 145 MHz and FInterferer in FDL_High(1) < f < FDL_Low(2), FInterferer can be in both Range 1 and Range 2. Then the lower of the PInterferer applies.

NOTE 3:
For FDL_Low(1) – 15 MHz ≤ f ≤ FDL_High(1) + 15 MHz and FDL_Low(2) – 15 MHz ≤ f ≤ FDL_High(2) + 15 MHz the appropriate adjacent channel selectivity and in-band blocking in the respective subclauses 7.5.1A and 7.6.1.1A shall be applied.

NOTE 4:
RIB,c according to Table 7.3.1-1A applies when serving cell c is measured.
NOTE 5:   For inter-band CA combinations containing Bands 22, 42, or 43, the power level of the interferer (PInterferer) for Range 3 shall be modified to -20 + RIB,c dBm for FInterferer > 2690 MHz.


Table 3 (“Table 7.6.2.1A-2: Out of band blocking” in 3GPP 36.101)
	CA configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-151

	CA_1C, CA_3C, CA_7C , CA_38C, CA_40C, CA_41C, CA_40D, CA_42C
	FInterferer (CW)


	MHz


	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz

	NOTE 1:
For CA_42C, the power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2690 MHz.


3. Conclusion
A specific proposal to modify the max out of band blocking level  to -20dBm for interferer frequencies  > 2690MHz is presented for Band 22, 42 and 43 (the 3.5GHz bands) and their CA combinations.  This is built on previous analysis for both UE to UE and base-station to UE max blocker levels.  In addition, the importance of this relaxation is shown in context of UE implementation and available filter choices for 3.5 GHz bands.  The following 2 key points should be noted:
· Based on our analysis, a Range 3 OOB Blocker spec of -15dBm is not warranted for frequencies >2690MHz, and in fact a requirement of -20dBm would be sufficient

· Not relaxing this specification for 3.5GHz bands has a consequence that BAW/FBAR filter would be required.  Availability of such filters for 3.5 GHz is uncertain, and hence potential for impact to early deployment schedule, in addition to impact to UE performance and cost.
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