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Introduction
For the NR_BW_Bands_R18s WI, 25 MHz was proposed for n8, and included to the WID at RAN#97 as included in the latest WID found in [1]. 
Discussion
[bookmark: _Hlk125720368]The request to add 25MHz channel bandwidth for band n8 have been made by an operator to fully utilize their licensed spectrum holdings. Originally the request was made to add 25MHz channel bandwidth for both DL and UL but since the request were added to the WID discussion with interested companies have made it evident that it would require extensive discussion to add UL support. Hence, the presented proposal is now only to add 25MHz channel bandwidth for band n8 as DL only.
Currently band n8 support DL bandwidths up to 35MHz and UL bandwidths up to 20MHz. Why adding support of DL bandwidths below the already support 35MHz is not considered to imply any technical difficulty. The needed parameter to support also 25MHz channel bandwidth in DL is a definition of the applicable REFSEN in 38.101-1.
The REFSENS is fundamentally for LTE found via the expression below:

where kTB is the thermal noise level, in units of dBm, in the specified bandwidth (B), NF is the prescribed maximum noise figure for the receiver, SINR requirement for the chosen modulation and coding scheme to achieve 95% throughput, IM is the implementation margin and−3 dB represents the diversity gain.
The fundamental expression is expanded below:

where the bandwidth (BW) is derived below, the noise figure (NF) is set to 9dB, the required signal to noise ration (SNR) is set to -1 to achieve 95% throughput, the implementation margin (IM) is set to 2dB, the correction factor (CF) is set to 3dB due to the assumption of dual antenna reception, the band specific relaxation factor () is further described further below.   
The bandwidth (BW) is dependent on the subcarrier spacing (SCS) and the number of resource blocks () as given per channel bandwidth (CBW) in Table 5.3.2-1 of 38.101-1

where BW is the sum of used the number of resource blocks () and the needed channel bandwidth minimum guardband as represented by the first and second term above. See Table 5.3.3-1 of 38.101-1 for the latter part.
The band specific relaxation factor () is equal to 1, 2 and 3dB for bands in which the duplex distance versus duplex gap ratio (DD/DG) is greater than 1.5, 2 and 4 respectively and 0 otherwise. This metric is added to reflect design challenges for front-end components such as the duplexer. For a given technology resonator quality factor Q factor) the higher DD/DG factor. For band 8 DD/DG is 4.5 resulting in  of 3dB.
If we apply the equation, with listed assumptions, for band n8 the following result is found:
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n8
	15
	-97.0
	-94.0
	-92.2
	-91.0
	-90.0
	
	-88.6
	
	
	

	
	30
	
	-94.0
	-92.2
	-91.0
	-90.0
	
	-88.6
	
	
	



The calculated values can be compared to the ones already captured for band n8 in 38.101-1 as presented in Table 7.3.2-1a.
[bookmark: _Hlk125723688]Table 7.3.2-1a: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n8
	15
	-97.0
	-93.8
	-91.4
	-85.8
	-83.3
	
	-78.4
	
	
	

	
	30
	
	-94.1
	-91.7
	-87.2
	-84.3
	
	-78.5
	
	
	



Observation 1: The calculated REFSENS values differ from the ones captured in specification. 
From the comparison is clear that the calculated values have difference, even quite significant, from the ones captured in the specification. This difference is visible above 10 MHz and significant form 20MHz. A reason for this is that for LTE, for which the expression presented were developed, the UL channel bandwidth is limited to 10 MHz and mainly considering the receiver thermal noise floor impact. For NR the above 10 MHz channel bandwidths results in the need to also consider transmitter noise. This is illustrated in Fig. 1.  
[image: ]
Fig.  1 Channel placements of n8

From Fig. 1 it can be seen that the lower order of adjacent channel from own transmitter hits the receiver band. Thus, further relaxation is needed for the REFSENSE. The specified values as given in Table 7.3.2-1a is therefore a result of more elaborate calculations and/or the result of reference measurements. 
[bookmark: _Hlk110885892]Based on the already agreed REFSENS values for n8 it is therefore proposed to determine the missing value for channel bandwidth of 25MHz by scaling which result in the values high-lighted in red in Table 7.3.2-1a above.
Proposal 1: Agree REFSENS for 25MHz CBW for n8 at -83.3 for 15kHz SCS and -84,3 for 30kHz SCS. 
Conclusion
Observation 1: The calculated REFSENS values differ from the ones captured in specification. 
Proposal 1: Agree REFSENS for 25MHz CBW for n8 at -83.3 for 15kHz SCS and -84,3 for 30kHz SCS. 
Reference
[1]	RP-222898 New basket WID on adding channel bandwidth support to existing NR bands
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