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1. Introduction
 In E-UTRA, different BS noise figure (NF) values are assumed for each BS class, although the same values regardless of frequency Band. For above 24GHz, BS noise figures for each frequency range were discussed in NR SI phase as for WP5D response.
This contribution discusses BS NF value for sensitivity requirement for below 6GHz and above 24GHz, respectively.
2. Background

2.1. NF values in E-UTRA (below 6GHz)

In E-UTRA REFSENS requirements, different NF values are assumed for each BS class; 5dB for Wide area BS, 10dB for Medium range BS, and 13dB for Local area BS and Home BS, respectively. And the same NF values are applied regardless of operating Bands.
Table 2.1 NF values in E-UTRA BS
	BS class
	WA BS
	MR BS
	LA BS
	Home BS

	NF [dB]
	5
	10
	13
	13


2.2. NF values replied to ITU-R (above 24GHz) 
During NR SI, two sets of NF values (9dB or 11dB for 30GHz, 11dB or 13dB for 45GHz, 13dB or 15dB for 70GHz. The same value for both UE and BS) were assumed for co-existence simulation and proposed as a response to ITU-R WP5D as captured in TR 38.803 [1].
Table 5.2.9-1: Two sets of noise figure values for coexistence simulations

	Frequency
	Set 1
	Set 2

	
	UE
	BS
	UE
	BS

	30GHz
	9dB
	9dB
	11dB
	11dB

	45GHz
	11dB
	11dB
	13dB
	13dB

	70GHz
	13dB
	13dB
	15dB
	15dB


As a final response to ITU-R WP5D, 10dB, 12dB and 14 dB were agreed as expected NF values for both UE and BS [1].

Table 11.2.5.1-1: Noise Figure values for the WP5D response.

	Frequency range
	30 GHz 
(24.24 – 33.4 GHz)
	45GHz 
(37 – 52.6 GHz)
	70 GHz 
(66 – 86 GHz)

	BS
	10 dB
	12 dB
	14 dB

	UE
	10 dB
	12 dB
	14 dB


These NF values shall be used only for WP5D response. Further study on the actual noise figure to be used to define RF requirements for UE and BS shall be performed in the WI phase.
3. Discussion
3.1. NR BS NF values for below 6GHz

In this frequency range, typical NR BS architecture would not much differ from E-UTRA one. And also we don’t find any necessity of tightening NF values from network performance point of view. Thus we propose to adapt the same NF values with E-UTRA for NR BS for below 6GHz.
Proposal 1: The same NF values used in E-UTRA should be reused for below 6GHz NR BS. i.e., 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS (if Home BS is introduced).

3.2. NR BS NF values for above 24GHz

As clearly mentioned, the NF values in Table 11.2.5.1-1 shall be used only for WP5D response, and RAN4 should discuss actual NF values used for above 24GHz requirements in WI phase.
Proposal 2: RAN4 should discuss feasible NF values for above 24GHz requirements, for UE and BS respectively.
3.2.1. Relation of between UE NF and BS NF
9dB UE NF value is assumed in E-UTRA UE spec, namely WA BS NF value (5dB) in E-UTRA is 4dB better than UE’s. In our understanding, there are several reasons being behind. E-UTRA UE maximum output power is limited (e.g., 23dBm), although there is no maximum output power limit for E-UTRA WA BS. In order to have similar cell coverage in UL and DL, lower E-UTRA BS NF value is required than UE’s. And also technical difficulties are different between UE and BS, since lower cost and smaller size devices are required in UE than BS. Thus, those two aspects should be taken into account when RAN4 discuss NR NF values.
Proposal 3: Both DL/UL cell coverage balance and technical implementation difficulty should be taken into account when RAN4 discuss NF values for above 24GHz.
3.2.2. BS NF value
In the last RAN4 meetings, many discussions were held on RX blocking and dynamic range, the required dynamic range and blocking level may become smaller and it will be discussed whether these requirement can be excluded or not [3, 4].
On the receiver design, it is mentioned in TR 38.803 [1] that improving noise factors in the receiver can be accomplished (i) by using a better LNA (ii) by relaxing the input compression point, i.e. increasing G, or (iii) by increasing the DRADC. NF can be improved if the required RX dynamic range and/or blocking levels are relaxed, because higher RX gain G can be set. BS NF value for above 24GHz should be discussed by taking into account outcomes of other RX requirements (e.g., RX dynamic range and blocking).
Proposal 4: BS NF value for above 24GHz should be discussed by taking into account outcomes of other RX requirements (e.g., RX dynamic range and blocking).
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Figure 6.1.9.2.1-1: A simplified receiver model

4. Conclusion

In this contribution, we discussed NR BS noise figure for below 6GHz and above 24GHz respectively. Following proposals are obtained.
Proposal 1: The same NF values used in E-UTRA should be reused for below 6GHz NR BS. i.e., 5dB for NR WA BS, 10dB for NR MR BS, 13dB for NR LA BS and NR Home BS (if Home BS is introduced).

Proposal 2: RAN4 should discuss feasible NF values for above 24GHz requirements, for UE and BS respectively.
Proposal 3: Both DL/UL cell coverage balance and technical implementation difficulty should be taken into account when RAN4 discuss NF values for above 24GHz.
Proposal 4: BS NF value for above 24GHz should be discussed by taking into account outcomes of other RX requirements (e.g., RX dynamic range and blocking).
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