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1. Introduction

UE RF requirements for the 3.5 GHz NR bands n77 and n78 has been discussed during RAN4#84 and a WF document has been approved [1]. A set of data for Band n77 and n78 filters were provided in [2] but it was agreed to include further results to provide insertion loss (IL) data and to study the feasibility of filter technologies other than LTCC filters. This contribution provides simulation results from various filter vendors and reports IL and achievable attenuation at < 2690 MHz and between 5150 – 5925 MHz.
2. Discussion
Table 1 and Table 2 provides simulation results from three different filter vendors on typical and worst case IL, and attenuation performance at certain frequency ranges given below. Simulations primarily focus on keeping the IL at a minimum while maintaining a reasonable rejection in other 3GPP bands such as Band 41 and Band 46 as well as other radio systems such as 5GHz Wi-Fi, GNSS, and 4.2 – 4.4 GHz aviation altimeters. 
Table 1. Filter simulation results reported by Vendor A and Vendor B

	
	Vendor A

	Filter
	IL [dB]
	Min Attenuation [dB] @

	
	Nominal
	Worst Case
	693-2690
MHz
	5150-5925
MHz
	Radio Altimeter

	n77 (3.3-4.2 GHz)
	2.0
	2.3
	35
	221
	302

	n78 (3.3-3.8 GHz)
	1.7
	1.8
	35
	27
	323

	
	Vendor B
	

	n77 (3.3-4.2 GHz)
	1.5
	1.9
	38
	45
	

	n78 (3.3-3.8 GHz)
	1.5
	1.6
	28
	45
	

	Note 1: Can be increased to 25 dB if required
Note 2: 4250-4400 MHz
Note 3: 4200-4300 MHz



Table 2. Filter simulation results reported by Vendor C

	Filter
	IL [dB]
	Min Attenuation [dB]

	
	Nominal
	Worst case
	

	Frequencies [GHz]
	3.3
	3.8
	4.2
	3.3
	3.8
	4.2
	2.3-2.69
	0.617-2.2
	4.4-5.0
	4.8-5.0
	5.15-5.925
	5.250-5.925

	n77 (3.3-4.2 GHz)
	2.6
	1.9
	2.4
	2.9
	2.1
	2.6
	35
	45
	5
	18
	40
	45

	n78 (3.3-3.8 GHz)
	2.1
	1.8
	-
	2.3
	2.1
	-
	35
	40
	22
	25
	40
	45

	Notes
	n77/78 filters cover LTE B42/43/48/49 and associated CA including B46

	
	n78 filter enables NR CA with 4.8-5GHz w/o synchronisation


 
It can be observed that sufficient rejection in Band 41 and below (< 2690 MHz) as well as in Band 46 and above (>5150 MHz) is possible with filter technologies other than LTCC based filters while keeping the IL at a reasonable level. 
 Observation 1: Sufficient rejection is possible with filter technologies other than LTCC based filters for n77 and n78 filtering.
It can also be observed that there is up to 0.6 dB IL difference between Band 77 and 78 filters, as expected, due to much wider passband for Band 77 filter. This difference in IL should therefore be taken into account during REFSENS discussions for Band 77 and 78.
Observation 2: There is up to 0.6 dB IL loss difference between Band 77 and Band 78 filters, which should be taken into account when considering REFSENS specifications.
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