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1.  Introduction

In NR, supported bandwidths of NR Band 8 (n8) are expanded to cover 15MHz and 20MHz as agreed in [1]. For the completion of the first drop of NR spec., it seems desirable to put REFSENS values for these new BWs. This paper is to propose baseline REFSENS values for the expanded portion.
Note: Baseline here means that evaluation is largely based on LTE practice then expected conversion from LTE REFSENS to NR (considering required SNR, wave form, coding rate/scheme, margin, etc.) should also be applied to the values proposed in this paper.
2.  Proposals for REFSENS definition
2.1  For 15kHz SCS case
Band 8 has been a difficult band in 3GPP since it inherits broader passband (35MHz: 880-915/925-960) and narrower gap (10MHz) from GSM. Concerning REFSENS, 3dB relaxation relative to Band 1 has been granted due to this difficulty. In LTE, right-most 25RB (=4.5MHz) UL is used for 10MHz BW REFSENS definition/measurement. With the worst UL placement, gap between UL and DL BW edges is 36MHz: ACLR9 would fall into Rx region as depicted below and no further relaxation is exploited against Band 1 REFSENS.
Figure 1: Example of 10MHz LTE Tx-Rx placement for REFSENS
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For 20MHz BW as an example, the separation between UL and DL BW edges will be narrowed to 27MHz (1MHz(GB)+15MHz+10MHz+1MHz(GB)) in LTE scheme. With the same settings, ACLR7 would fall into Rx then we should check whether self-desense becomes pronounced or not. 
Considering extreme time constraints, we’d propose a simpler solution to preserve the same order of ACLR as in LTE (ACLR9) with further limiting UL RBs. 
In NR, we need to address spectrum utilization for ACLR order to fall. In 15MHz and 20MHz with 15kHz SCS, according to the latest agreed WF [2], RB numbers are to be enlarged to 79 and 106 with symmetric guardband assumption. The same calculation as above, with CBW on the center of 15MHz/20MHz, would lead to UL RBs of 20 and 18 for REFSENS definition in NR (as in Table 1 in the next section), taking possible RB numbers (i.e. 2mx3nx5k) into consideration. Red letters in the table indicate the effect of spectrum utilization to narrow the separations. 
2.2  For 30kHz SCS cases

For SCS=30kHz, firstly, note that how to handle REFSENS for these SCSs is not yet agreed. However, regardless of RB/subcarrier alignment among different SCSs, the same logic could be applied as long as duplex distance is retained. Then, the same values of REFSENS can be used with UL RB configurations modified according to possible numbers. Results are in the table below.
Table 1: 15/20MHz UL RBs and REFSENS for NR
	
	SCS
	Max.RBs with Sp. Utili.
	Separation between upper Tx edge and lower Rx edge [MHz]
	Max UL RBs to exclude ACLR8 
	Possible UL RBs

	Proposed REFSENS [dBm]

	15MHz BW
	15kHz
	79
	30.78 = (0.75x2)+20+10-0.72
	21.4
	20
	-92.2

	
	30kHz
	38
	31.32 = (0.66x2)+20+10
	10.9
	10
	

	20MHz BW
	15kHz
	106
	25.92 = (1x2)+15+10-1.08
	18
	18
	-91

	
	30kHz
	51
	26.64 = (0.82x2)+15+10
	9.3
	9
	


In summary,

[Proposal-1] Baseline REFSENS values and UL configurations are proposed as above for expanded BWs for n8. 
As mention in section 1, this proposal is intended for baseline REFSENS which is closer to LTE REFSENS. So for NR specification, adjustments similar to LTE to NR REFSENS are also expected to the proposed values.

[Proposal-2] Similar adjustments for LTE to NR REFSENS conversion are to be applied to the proposed values.
This proposal is based upon a simple method to evaluate and it is better to be reviewed by various parties. Thus, it is also proposed to put the final values based on this paper, i.e. after necessary adjustments, with square brackets for one meeting cycle.
[Proposal-3] The final values based on this paper are put in “square brackets” for one meeting cycle to confirm.
Then, proposals are summarized as below in 36.101 for 15kHz SCS:

Table 7.3.1-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	1
	
	
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-102.7
	-99.7
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-101.7
	-98.7
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-104.7
	-101.7
	-100
	-97
	-95.2
	-94
	FDD

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	
	
	-100
	-97
	
	
	FDD

	7
	
	
	-98
	-95
	-93.2
	-92
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	[-92.2]
	[-91]
	FDD


Table 7.3.1-2: Uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	
	
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	501
	501
	FDD

	3
	6 
	15 
	25 
	50 
	501
	501
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	251
	
	
	FDD

	6
	
	
	25 
	251
	
	
	FDD

	7
	
	
	25 
	50 
	75
	751
	FDD

	8
	6 
	15
	25 
	251
	[201]
	[181]
	FDD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1).


3.  Conclusion
This paper is to discuss REFSENS of expanded BWs for n8, 15 and 20MHz. The proposals are:

[Proposal-1] Baseline REFSENS values and UL configurations are proposed as above for expanded BWs for n8. 
[Proposal-2] Similar adjustments for LTE to NR REFSENS conversion are to be applied to the proposed values.
[Proposal-3] The final values based on this paper are put in “square brackets” for one meeting cycle to confirm.
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