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1. Introduction
In this contribution, we present REFSENS for 25MHz 30MHz bandwidth for band n26 as well as discuss the coexistence issue as a result of updated channel bandwidth in the WID [1]. The 25MHz and 30MHz BWs are considered for the Australian deployment, and so NS-12, 13, 14, and 15 are not considered here.
2. Discussion
2.1. Addressing the coexistence Issue with band n28
The original coexistence specification shown in Table 2.2-1 for B26 was written for maximum channel BW of 15MHz to ensure that TX IM3 type emissions do not need to meet the -50dBm/MHz coexistence requirement. When the new channel BW of 20MHz was added for n26 [2], the coexistence requirement was left unchanged most likely due to quality of the Band n26 TX part of the duplex filter. 799MHz is 15MHz lower than the low edge of the RF band n26, so duplex filters must have at least 25dB of rejection to meet the -50dBm/MHz requirement. With a 20MHz channel BW, the filter requirement must be tougher, yet no complaints have been mentioned so far since the 20MHz channel BW was introduced.
Table 2.1-1: Requirements for spurious emissions for UE co-existence

	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n26
	E-UTRA Band 1, 2, 3, 4, 5,  11, 12, 13, 14, 17, 18,19, 21, 24, 25, 26, 29, 30, 31, 34, 39, 40, 42, 43, 48, 50, 51, 65, 66, 70, 71, 73,74, 85, 103
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41, 53

NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	703
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	15


Measurements shown below were done showing IM3 emission level and the filter rejection required to meet the coexistence requirement. (Plots shown in the Appendix). To avoid IM3 emissions meeting the -50dBm/MHz requirement, the 799MHz frequency limit would have to be lowered or AMPR would have to be introduced
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Observation 1: Channel BWs ≥20MHz will have IM3 emissions fall in the -50dBm/MHz region requiring filter rejection better than 22dB. This may not be possible.
Proposal 1: To avoid AMPR and filter variability based on implementation, lower the 799MHz frequency limit to min (799MHz, 814MHz-BW) to ensure IM3 or TX 3rd order emissions fall in the -40dBm/MHz range for channel BWs ≥ 20MHz. 
2.2. 25MHz and 30MHz REFSENS

It is preferred not to restrict the UL channel BW to 20MHz and evaluate REFSENS requirement for the full available spectrum. Analysis for both unrestricted and restricted UL channel BW is provided in the Appendix.
Observation 2: Unrestricted UL channel BW will have 3rd order TX emissions falling inside the RX channel BW. Restricted channel BW will only have 5th order TX emissions falling inside channel BW.
Table 2.2-1a: 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)

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	-78.2
	-73
	
	
	
	

	
	30
	
	-94.86
	-92.76
	-87.7
	-87.3
	-73.1
	
	
	
	


Table 2.2-2: Uplink configuration for reference sensitivity

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	Duplex Mode

	n26
	15
	25
	251
	251
	251
	251
	251
	
	
	
	
	FDD

	
	30
	
	121
	121
	121
	121
	121
	
	
	
	
	


Proposal 2: Use REFSENS shown in Tables 2.2-1 and 2.2-2 for unrestricted UL channel BW.
3. Conclusion
Observation 1: Channel BWs ≥20MHz will have IM3 emissions fall in the -50dBm/MHz region requiring filter rejection better than 22dB. This may not be possible.

Proposal 1: To avoid AMPR and filter variability based on implementation, lower the 799MHz frequency limit to min (799MHz, 814MHz-BW) to ensure IM3 or TX 3rd order emissions fall in the -40dBm/MHz range for channel BWs ≥ 20MHz. 

Observation 2: Unrestricted UL channel BW will have 3rd order TX emissions falling inside the RX channel BW. Restricted channel BW will only have 5th order TX emissions falling inside channel BW.

Proposal 2: Use REFSENS shown in Tables 2.2-1 and 2.2-2 for unrestricted UL channel BW.
References:
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4. Appendix 

4.1.  Measurement plots for n26 coexistence

PA calibrated to -30dBc for MPR1. In order are TX plots for 15MHz, 20MHz, 25MHz, and 30MHz channel BWs.
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4.2. REFSENS for restricted and unrestricted UL channel BW
[image: image6.emf]n28 REFSENS

Summary Table Unrestricted UL

TX BW

RX BW

TX_noise_dBm/Hz -127.6 -127.6 -127 -123 -117.6 -112.9

RX_IIP2, dBm 54 54 54 54 54 54

nth_order_comp_dBc -1047 -1047 -1047 -64.8 -52.5 -47.0

Ant -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -45 -50 -45 -50 -45 -50 -45 -50 -45 -50 -45

TX_RX_iso_TX_dB -55 -50 -55 -50 -55 -50 -55 -50 -55 -50 -55 -50

HDx_Emission_dBm -1069 -1074 -1069 -1074 -1069 -1074 -86.8 -91.8 -74.5 -79.5 -69.0 -74.0

TX_IM2 -110 -132 -110 -132 -110 -132 -110 -132 -110 -132 -110 -132

Tx_noise -107.1 -106.1 -103.9 -102.9 -101.5 -100.5 -96.2 -95.2 -89.8 -88.8 -84.3 -83.3

TX_total -105.3 -106.1 -102.9 -102.9 -100.9 -100.5 -86.3 -90.2 -74.4 -79.0 -68.9 -73.5

Themal -94.0 -94.0 -91.0 -91.0 -89.2 -89.2 -88.0 -88.0 -87.0 -87.0 -86.2 -86.2

Composite -93.7 -93.7 -90.7 -90.7 -89.0 -88.9 -84.1 -85.9 -74.2 -78.4 -68.8 -73.3

MRC REFSENS

n28 REFSENS

Summary Table Restricted UL

TX BW

RX BW

TX_noise_dBm/Hz -127.6 -127.6 -127 -123 -119.8 -117.8

RX_IIP2, dBm 54 54 54 54 54 54

nth_order_comp_dBc -1047 -1047 -1047 -64.8 -64.0 -63.4

Ant -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10 -10

TX_RX_iso_RX_dB -50 -45 -50 -45 -50 -45 -50 -45 -50 -45 -50 -45

TX_RX_iso_TX_dB -55 -50 -55 -50 -55 -50 -55 -50 -55 -50 -55 -50

HDx_Emission_dBm -1069 -1074 -1069 -1074 -1069 -1074 -86.8 -91.8 -86.0 -91.0 -85.4 -90.4

TX_IM2 -110 -132 -110 -132 -110 -132 -110 -132 -110 -132 -110 -132

Tx_noise -107.1 -106.1 -103.9 -102.9 -101.5 -100.5 -96.2 -95.2 -92.0 -91.0 -89.2 -88.2

TX_total -105.3 -106.1 -102.9 -102.9 -100.9 -100.5 -86.3 -90.2 -85.0 -88.0 -83.9 -86.1

Themal -94.0 -94.0 -91.0 -91.0 -89.2 -89.2 -88.0 -88.0 -87.0 -87.0 -86.2 -86.2

Composite -93.7 -93.7 -90.7 -90.7 -89.0 -88.9 -84.1 -85.9 -82.9 -84.5 -81.9 -83.2
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