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Background
As there are quite a few meeting cycles left before the finalization of NR NSA in December, in this paper, we discussion the needed considerations and text proposal for NR receiver dynamic range requirements for non-AAS case is proposed. The basis for the proposed interferer level is based on RAN4 consensus to re-use the requirements from FR1 and agreed bandwidths and spectrum utilization and thus the corresponding levels outlined in this paper.
The considerations and combination approach described in [1] was used in this paper to propose G-FRCs for dynamic range. 

Discussion
As discussed in [1], for NR receiver requirements some fundamental aspects and principles need to be discussed and agreed upon before drafting the requirement text.

As receiver dynamic range requirement in E-UTRA, similar to reference sensitivity for bandwidth of 5 MHz and larger uses a 5 MHz granularity on wanted signal which would be useful for some NR bandwidths but considering bandwidths of up to 100 MHz for FR1, higher granularities as well as combination of different granularities would be required. Similar G-FRC1 proposed for REFSENS, G-FRC2:s adapted for dynamic range with BW granularities of 5 MHz, 10 MHz and 20 MHz would accommodate the supported bandwidths up to 100 MHz. In addition, as FR1 would support numerologies of 15 kHz, 30 kHz and 60, kHz, the number of permutations would increase in multiplicative manner and to reduce the number of permutations, RAN4 could consider the following G-FRCs for receiver dynamic range:
G-FRC2.1 for 5 MHz using 15 kHz SCS

G-FRC2.2 for 10 MHz using 15 kHz SCS

G-FRC2.3 for 20 MHz using 15 kHz SCS

G-FRC2.4 for 20 MHz using 30 kHz SCS

The receiver dynamic range for some example NR bandwidths can thus be specified as following:
Wide Area BS dynamic range for NR carrier
	NR
channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	5
	G-FRC A2-1 in Annex A.2
	TBD
	-82,5
	AWGN

	10
	G-FRC A2-2 in Annex A.2
	TBD
	-79.0
	AWGN

	15
	Combination of G-FRC A2-1 and G-FRC A2-2 in Annex A.2
	TBD
	-77,5
	AWGN

	20
	G-FRC A2-3 in Annex A.2
	TBD 
	-76,0
	AWGN

	25
	Combination of G-FRC A2-1 and G-FRC A2-3 in Annex A.2
	TBD
	-75,0
	AWGN

	40
	G-FRC A2-3 in Annex A.2
	TBD 
	-73,0
	AWGN

	50
	Combination of G-FRC A2-2 and G-FRC A2-3 in Annex A.2
	TBD
	-72,1
	AWGN

	60
	G-FRC A2-4 in Annex A.2
	TBD
	-71,0
	AWGN

	80
	G-FRC A2-4 in Annex A.2
	TBD
	-70,0
	AWGN

	100
	G-FRC A2-4 in Annex A.2
	TBD
	-69,0
	AWGN


The noise floor for bandwidths up to 60 MHz was calculated considering spectrum allocations corresponding the BW and sub-carrier spacing of 15 kHz while for bandwidths of 60, 80 and 100 MHz, the noise floor was calculated considering the spectrum utilization based on 30 kHz sub-carrier spacing.
Note that the wanted signal level when combining different G-FRC would scale with the bandwidth of the corresponding G-FRCs.
AS discussed in [1], another approach which could further reduce the permutation is to reduce the number of G-FRCs and apply B, M, T approach on different bandwidths which requires further discussion in RAN4.
Summary
As NR is more versatile supporting many more bandwidths and numerologies, the number of possible permutations is significantly larger, thus consideration to reduce the number of permutations in relation to NR receiver dynamic range were further discussed in this paper.

A “combination approach” and needed G-FRC:s similar to other receiver requirement is proposed and text for receiver dynamic range requirements is provided.
Proposal

It is proposed that the attached text proposal is included in TR 38.xxx.
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TEXT PROPOSAL:
7.3
Dynamic range


Considering that NR is more versatile and support various bandwidths and numerologies compared to E-UTRA, to limit the number of permutations and support of bandwidths of up to 100 MHz for FR1, higher wanted signal granularities as well as combination of different wanted signal granularities would be required. As dedicated dynamic range FRC:s with BW granularities of 5 MHz, 10 MHz and 20 MHz would accommodate the supported bandwidths up to 100 MHz using combination approach , the number of permutations could be kept to a reasonable level. The following G-FRCs based on combination approach would still give good requirement coverage in terms of bandwidths and supported numerologies.
G-FRC2.1 for 5 MHz using 15 kHz SCS

G-FRC2.2 for 10 MHz using 15 kHz SCS

G-FRC2.3 for 20 MHz using 15 kHz SCS

G-FRC2.4 for 20 MHz using 30 kHz SCS

7.3.1
Dynaimc range for non-AAS
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.

7.3.1.1
Minimum requirements 

For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.3.1.1-1 for Wide Area BS. 
Table 7.3.1.1-1  Wide Area BS dynamic range for NR carrier
	NR
channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	5
	G-FRC A2-1 in Annex A.2
	TBD
	-82,5
	AWGN

	10
	G-FRC A2-2 in Annex A.2
	TBD
	-79.0
	AWGN

	15
	Combination of G-FRC A2-1 and G-FRC A2-2 in Annex A.2
	TBD
	-77,5
	AWGN

	20
	G-FRC A2-3 in Annex A.2
	TBD 
	-76,0
	AWGN

	25
	Combination of G-FRC A2-1 and G-FRC A2-3 in Annex A.2
	TBD
	-75,0
	AWGN

	40
	G-FRC A2-3 in Annex A.2
	TBD 
	-73,0
	AWGN

	50
	Combination of G-FRC A2-2 and G-FRC A2-3 in Annex A.2
	TBD
	-72,1
	AWGN

	60
	G-FRC A2-4 in Annex A.2
	TBD
	-71,0
	AWGN

	80
	G-FRC A2-4 in Annex A.2
	TBD
	-70,0
	AWGN

	100
	G-FRC A2-4 in Annex A.2
	TBD
	-69,0
	AWGN


*********************End of change*****************
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