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1. Introduction

A WF on UE RF requirements for Band n77, n78 and n79 [1] was approved at RAN4 Ad-hoc#3 in Nagoya. According to the agreement:

· Filter data satisfying the following conditions will be considered for insertion loss and REFSENS

· Attenuation is at least typ. 35 dB for ≤ 2.69 GHz and ≥ 5.15 GHz (35 dB is required for both B46 and 5 GHz WiFi as a consensus in RAN4)
Data for insertion loss and attenuation in various bands from 3 vendors were also provided [2] at RAN4 Ad-hoc#3. One of the vendors, who provided data as given in [2], did not quote sufficient rejection in Band 41 at the time. Following the agreement, Vendor B updated the simulation results to provide > 35 dB rejection in Band 41. This paper updates the filter simulation results for Vendor B and highlights the differences in NF between n77 and n78 bands, which should be taken into consideration in REFSENS discussions.
2. Band n77 and n78 Filters
Table 1 updates the simulation results for Vendor A and Vendor B and the rest of the data from [2] is provided again for convenience. 
Table 1. Filter simulation results reported by Vendor A

	Filter
	Nominal IL [dB]
	Min Attenuation [dB] @

	
	w/o 30 dB Rejection in Radio Altimeter Band
	with 30 dB Rejection in Radio Altimeter Band
	693-2690
MHz
	5150-5925
MHz

	n77 (3.3-4.2 GHz)
	1.8
	2.7
	>35
	>35

	n78 (3.3-3.8 GHz)
	1.5
	1.8
	>35
	>35


Table 1. Filter simulation results reported by Vendor B

	Filter
	IL [dB]
	Min Attenuation [dB] @

	
	Nominal
	Worst Case
	693-2690
MHz
	5150-5925
MHz

	n77 (3.3-4.2 GHz)
	1.87
	TBC
	44
	46

	n78 (3.3-3.8 GHz)
	1.56
	TBC
	40.5
	51



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


 
Observation 1: All three filter vendors provided considerable IL differences between n77 and n78 filters. There is up to 0.6 dB IL loss difference between Band 77 and Band 78 filters
3. NF for n77 and n78
We have consulted with the vendors on their NF estimates for n77 and n78. Vendor A provided the data given in Table 3 for the Rx path. Vendor B only commented on NF of the LNA and quoted a negligible difference between n77 and n78.
Table 3. Rx Path Noise Figure
	Band
	Antenna SW
	Filter
(w/o rejection in  Radio altimeter Band)
	Tx/Rx SW
	Match/Trace
	LNA
	Delta NF

	n78
	0.7
	1.5
	0.3
	0.25
	1.2
	0

	n77
	0.75
	1.8
	0.35
	0.5
	1.5
	0.95

	Note 1: Antenna switch loss is variable with complexity of switch (includes number of paths supported). Best estimate of "average" complexity switch provided.
Note 2: Match/Trace losses come from design experience; both increase with both frequency and bandwidth, with BW being the more sensitive variable.


Observation 2: Based on data provided by Vendor A, Band n78 NF would be 0.95 dB less compared to Band n77. 
Observation 3: Since the worst-case IL difference for n77 and n78 filters is 0.6 dB according to data provided, the worst-case difference in NF would be 1.25 dB.
It is therefore a reasonable assumption to propose 1 dB NF difference between n77 and n78.

Proposal 1: RAN4 to specify the NF for Band n78 to be 1 dB less than that of Band n77.
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