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1. Introduction
This contribution discusses the C band REFSENS according to the WF in the last meeting. Current LTE B42 performance is provided and the NR REFSENS requirement is suggested.
2. Discussion
2.1 Current B42 performance
Before the NR C band REFSENS is discussed, current B42 performance can be a good reference. The followings noise figure and the insertion loss are from the measurement of a commercial B42 device in the lab. The device has been already optimized for B42 because the band is very sensitive to the PCB routing loss.
Table 1: B42 NF measurement results

	Parameter
	Unit (dB)

	Transceiver NF
	3

	SPDT
	0.8

	Filter
	1.6

	PCB loss
	2

	Antenna Switch (DP21T)
	2

	Composite NF
	9.4


The measurement was done in normal temperature, about 1~2 dB larger NF can be expected in extreme temperature. The single carrier B42 normal temperature measurement shows 3 dB margin compared with the spec. That’s usually the margin needed for mass production to compensate the components performance degradation, temperature change, etc. If carrier aggregation is supported, another 1.1 dB diplexer IL should be added. Then the NF for B42 is 10.5 dB. Considering the B42 0.5 dB Rib requirement for CA, the mass production margin for B42 CA device is only 2.5 dB. It’s very limited that all of the procedures related to mass production should be very careful. For example, the tolerance of the automatic test system, usually the RAN5 test tolerance is not sufficient for the device companies’ test system. Much more calibration efforts are needed and the cost for some test system components should be paid more to make sure no extra tolerance will contribute the pure implementation margin.
2.2 3.5GHz and 5 GHz NR REFSENS
Considering the above information, B42 frequency range is 3400-3600 MHz, high frequency noise figure will be larger. For example, 4.2 GHz NF could be 1~2 dB larger for different implementation. For 5GHz frequency range, we expected the NF referring our WIFI implementation experience. NF could be as large as 13.5 dB when supporting CA, which is 3 dB larger than B42. The expectation is aligned well with LTE B46 analysis. We welcome companies to provide implementation information on the B46 NF.
Table 2: 5GHz NF analysis
	Parameter
	Unit (dB)

	Transceiver
	3.5

	SPDT
	1.5

	Filter
	2

	PCB loss
	2.5

	Antenna Switch (DP21T)
	2.5

	Triplexer
	1.5

	Composite NF
	13.5


Considering there’s a proposal that no Rib is defined in NR CA, if the REFSENS B42 requirement is reused for 3.5GHz and no Rib is allowed, then only 2 dB margin is left for mass production. We think it’ll be very difficult for most of the UE vendors. Therefore, we propose either reusing LTE single carrier REFSENS and Rib, or relaxing 0.5 dB to the single carrier requirements and no Rib is allowed for CA.

For the current C band definition as below,  
n77: 3.3-4.2 GHz
n78: 3.3-3.8 GHz

n79: 4.4-5.0 GHz

The frequency range 4.2 GHz and 5GHz NF are much larger, the corresponding higher REFSENS value should be allowed. 1 dB for 4.2GHz and at least 2 dB for 5GHz larger NF than 3.5GHz should be allowed.
3. Conclusion
This contribution provided measurement results for LTE B42 commercial device. It shows only 2 dB implementation margin for mass production if Rib is not allowed for CA. The margin is very difficult for most of the device vendors. For NR, we propose either reusing LTE single carrier REFSENS and Rib, or relaxing 0.5 dB to the single carrier requirements and no Rib is allowed for CA for 3.5GHz range. For 4.2GHz and 5GHz range, we propose 1 dB and at least 2 dB larger NF than 3.5GHz range.
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