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Introduction
In RAN4#104e, it was agreed to further evaluate spurious emission coexistence limits for E-UTRA/NR bands 24, 66, 255 and 70 given the proximity of their ULs to the DL of the new band [1]. 
“Collect duplexer rejection data as well as measurements for different channel bandwidths for legacy bands B24/n24/n99, B66/n66, B70/n70 and n255 and finalize exception/relaxation for the UE coexistence spurious emission limits for these legacy bands for protection of the new band at the next meeting. The duplexer data to be evaluated should be for legacy devices.”
This submission presents duplex rejection data and emission measurements for B24/n24, n255, B66/n66 and B70/n70 bands in the frequency range of 1670 – 1675 MHz, and proposes coexistence limits for these bands and their CA combinations to protect the new LTE TDD band 54.
UE Co-existence Spurious Emission Limits for B24/n24
The Tx filter rejection data for 1670 – 1675 MHz from four vendors is presented below:
Table 1: Rejection at 1670 – 1675 MHz for B24/n24 TX Filter
	
	Freq Range (MHz)
	Vendor 1
	Vendor 2
	Vendor 3
	Vendor 4

	Minimum Rejection (in dB)
	1670 - 1675
	11
	40
	0
	0



Table 2 lists the emissions measurements into the DL frequency range of Band 54 from 5 and 10 MHz Band 24 channels into 1670 – 1675 MHz. 
Note: All the measurements presented in this submissions are from a test board comprising of modem and transceiver supporting operations in Bands 24, 255, 66 and 70. The in-channel Tx power setting for the PA was 27 dBm to accommodate a 4 dB margin between the PA out and the antenna input. Also, the PA bias setting was adjusted to ensure E-UTRA ACLR of  about 30 dBc.
Table 2: b24/n24 emission measurements into the new LTE band
	Channel BW
	Center Freq. (MHz)
	
	Measurement level in -dBm/MHz

	
	
	
	1670 MHz
	1671 MHz
	1672 MHz
	1673 MHz
	1674 MHz
	1675 MHz

	5 MHz
	1630
	
	-48.4
	-51.9
	-53.8
	-54.0
	-54.2
	-54.3

	
	1654
	
	-37.5
	-39.3
	-40.2
	-40.8
	-41.2
	-43.6

	10 MHz
	1632.5
	
	-46.7
	-47.4
	-47.6
	-47.7
	-48.0
	-48.4

	
	1651.5
	
	-32.3
	-33.1
	-33.9
	-34.2
	-35.0
	-36.8



It is proposed that the limits for B24/n24 and CA combinations that include n24 be specified taking into consideration the above measurement levels across various frequency ranges, 2 dB margin (note that the front end loss of 4 dB has not been deducted from the measurement resulting in a total margin of 6 dB) and the channel BW as below. Given the wide variation in minimum filter rejection across vendors, no Tx filter rejection is considered.
Note: The color coding is used to group comparable measurements for which a single level is specified.
Proposal 1: The following spurious coexistence limits are proposed for b24/n24 and CA combinations that include n24 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-44
	1
	X

	
	FDL_low
	-
	FDL_high
	-35
	1
	Y

	
	FDL_low
	-
	FDL_high
	-30
	1
	Z

	NOTE X: This limit applies for UL operation in 1627.5 – 1637.5 MHz
NOTE Y: This limit applies for UL operation with channel bandwidth of 5 MHz and FC between 1646.5 – 1654 MHz 
NOTE Z: This limit applies for UL operation with channel bandwidth of 10 MHz and FC equal to 1646.5 MHz




UE Co-existence Spurious Emission Limits for n255
Table 3 lists the emission measurements into Band 54 DL frequency range from 5, 10, 15 and 20 MHz n255 channels operating at low, med and high frequency range of the band.
Table 3: n255 emission measurements into the new LTE band
	Channel BW
	Center Freq. (MHz)
	
	Measurement level in -dBm/MHz

	
	
	
	1670 MHz
	1671 MHz
	1672 MHz
	1673 MHz
	1674 MHz
	1675 MHz

	5 MHz
	1629
	
	-52.0
	-53.8
	-54.1
	-54.1
	-54.4
	-54.5

	
	1643.5
	
	-49.3
	-49.9
	-50.4
	-51.2
	-51.5
	-52.1

	
	1658
	
	-31.8
	-33.0
	-33.9
	-35.0
	-36.7
	-37.9

	10 MHz
	1631.5
	
	-47.8
	-48.2
	-48.3
	-48.7
	-49.1
	-50.8

	
	1643.5
	
	-39.0
	-40.7
	-41.9
	-42.5
	-42.3
	-42.4

	
	1655.5
	
	-27.4
	-29.1
	-31.6
	-33.0
	-33.4
	-33.6

	15 MHz
	1634
	
	-36.6
	-36.9
	-37.5
	-38.0
	-38.6
	-39.6

	
	1643.5
	
	-32.2
	-33.5
	-34.6
	-34.2
	-35.0
	-34.4

	
	1653
	
	-16.3
	-17.7
	-19.6
	-21.1
	-25.3
	-26.9

	20 MHz
	1636.5
	
	-32.2
	-32.8
	-33.1
	-33.5
	-34.1
	-34.3

	
	1643.5
	
	-23.9
	-28.1
	-30.0
	-30.3
	-31.2
	-31.8

	
	1650.5
	
	-15.3
	-15.8
	-15.5
	-17.7
	-19.0
	-20.2



It is proposed that the limits for n255 be specified using the above measurement levels across various frequency ranges, 2 dB margin and the channel BW as below. Like Band 24/n24, no filter rejection is considered.
Note: Measurements levels of 1672 MHz are used to specify the limit since the FC cutoff of 1640 MHz is used instead of 1643.5 MHz. When the center freq. of the channel is set to 1640 MHz instead of 1643.5 MHz, the measurement level at 1670 MHz will be same as those listed for 1672 MHz when the center frequency is shifted to the left by 3 MHz to 1640 MHz. FC of 1640 MHz is used as the cutoff to minimize the number of levels to be specified. 
Proposal 2: The following spurious coexistence limits are proposed for n255 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-40
	1
	X

	
	FDL_low
	-
	FDL_high
	-28
	1
	Y

	
	FDL_low
	-
	FDL_high
	-13
	1
	Z

	NOTE X: This limit applies for UL operation with FC <=1640 MHz and channel bandwidths <= 10 MHz
NOTE Y: This limit applies for UL operation with FC > 1640 and channel bandwidths <= 10 MHz and FC <=1640 for channel bandwdiths > 10 MHz
NOTE Z: This limit applies for UL operation with FC > 1640 and channel bandwdiths > 10 MHz



UE Co-existence Spurious Emission Limits for Bands 66
The filter rejection data for 1670 – 1675 MHz for Band 66 filter is presented Table 4.
Table 4: Rejection at 1670 – 1675 MHz for B66/B70 TX Filter
	
	Freq Range (MHz)
	Vendor 1
	Vendor 2

	Rejection (in dB)
	1670 - 1675
	25 (Typical)
	5 (ETC value) 



Table 5 lists the emission measurements into Band 54 DL frequency range from 10, 20, 30, 35 and 40 MHz Band 66 channels operating at low, med and high frequency range of the band.
Table 5: b66/n66 emission measurements into the new LTE band
	Channel BW
	Center Freq. (MHz)
	
	Measurement level in -dBm/MHz

	
	
	
	1670 MHz
	1671 MHz
	1672 MHz
	1673 MHz
	1674 MHz
	1675 MHz

	10 MHz
	1715
	
	-49.5
	-48.6
	-47.7
	-46.5
	-45.7
	-44.6

	
	1745
	
	-55.8
	-55.6
	-55.5
	-55.6
	-55.7
	-55.7

	
	1775
	
	-57.2
	-57.2
	-57.1
	-57.2
	-57.1
	-57.1

	20 MHz
	1720
	
	-32.6
	-33.0
	-32.5
	-32.5
	-32.5
	-31.4

	
	1745
	
	-44.1
	-44.1
	-43.7
	-43.4
	-43.0
	-42.6

	
	1770
	
	-53.5
	-53.2
	-52.7
	-52.4
	-52.0
	-51.8

	30 MHz
	1725
	
	-28.0
	-27.5
	-27.0
	-27.0
	-27.5
	-27.8

	
	1745
	
	-33.5
	-32.8
	-32.7
	-32.5
	-32.4
	-32.5

	
	1765
	
	-41.6
	-41.3
	-40.7
	-40.4
	-39.7
	-39.5

	35 MHz
	1727.5
	
	-29.7
	-29.5
	-29.3
	-29.3
	-29.0
	-28.7

	
	1745
	
	-32.0
	-31.8
	-31.5
	-31.5
	-31.3
	-31.1

	
	1762.5
	
	-34.6
	-34.4
	-34.3
	-34.0
	-33.8
	-33.5

	40 MHz
	1730
	
	-28.4
	-28.3
	-28.6
	-28.1
	-28.1
	-28.0

	
	1745
	
	-33.4
	-33.2
	-32.4
	-32.1
	-31.6
	-31.5

	
	1760
	
	-32.3
	-32.7
	-32.2
	-32.3
	-32.4
	-32.1



It is proposed that the limits for B66/n66 and CA combinations that include B66/n66 be specified taking into consideration the above measurement levels across various frequency ranges, 2 dB margin, minimum Tx filter rejection value of 5 dB and the channel BW as below:
Proposal 3: The following spurious coexistence limits are proposed for B66/n66 and CA combinations that include B66/n66 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-45
	1
	X

	
	FDL_low
	-
	FDL_high
	-47
	1
	Y

	
	FDL_low
	-
	FDL_high
	-34
	1
	Z

	
	FDL_low
	-
	FDL_high
	-30
	1
	T

	NOTE X: This limit applies for UL operation with FC >=1745 MHz and channel bandwidths <= 20 MHz
NOTE Y: This limit applies for UL operation with FC <1745 MHz and channel bandwidths <= 10 MHz
NOTE Z: This limit applies for UL operation with FC <1745 MHz and channel bandwidths > 10 MHz
NOTE T: This limit applies for UL operation for channel bandwdiths > 20 MHz



UE Co-existence Spurious Emission Limits for Bands 70
The filter rejection data for 1670 – 1675 MHz for Band 70 Tx filter from one vendor is presented below:
Table 6: Rejection at 1670 – 1675 MHz for B66/B70 TX Filter
	
	Freq Range (MHz)
	Vendor 1

	Rejection (in dB)
	1670 - 1675
	5 (ETC value) 



Table 7 lists the emission measurements into Band 54 DL frequency range from 5, 10 and 15 MHz Band 70 channel operating at low, med and high frequency range of the band.
Table 7: b70/n70 emission measurements into the new LTE band
	Channel BW
	Center Freq. (MHz)
	
	Measurement level in -dBm/MHz

	
	
	
	1670 MHz
	1671 MHz
	1672 MHz
	1673 MHz
	1674 MHz
	1675 MHz

	5 MHz (A1 Block)
	1697.5
	
	-49.7
	-49.0
	-48.2
	-47.0
	-46.1
	-45.1

	10 MHz (B1 Block)
	1705
	
	-42.4
	-42.0
	-41.5
	-40.4
	-38.7
	-38.8

	15 MHz (A1+B1 Block)
	1702.5
	
	-30.7
	-30.4
	-31.8
	-30.7
	-30.9
	-30.4



It is proposed that the limits for B70/n70 and CA combinations that include B70/n70 be specified taking into consideration the above measurement levels across various frequency ranges, 2 dB margin, minimum filter rejection value of 5 dB and the channel BW as below.
Proposal 4: The following spurious coexistence limits are proposed for B70/n70 and CA combinations that include B70/n70 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-48
	1
	X

	
	FDL_low
	-
	FDL_high
	-41
	1
	Y

	
	FDL_low
	-
	FDL_high
	-33
	1
	Z

	NOTE X: This limit applies for B70/n70 operation with channel bandwidth of 5 MHz
NOTE Y: This limit applies for B70/n70 operation with channel bandwidth of 10 MHz
NOTE Z: This limit applies for B70/n70 operation with channel bandwidth of 15 MHz




Proposals
Proposal 1: The following spurious coexistence limits are proposed for b24/n24 and CA combinations that include n24 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-44
	1
	X

	
	FDL_low
	-
	FDL_high
	-35
	1
	Y

	
	FDL_low
	-
	FDL_high
	-30
	1
	Z

	NOTE X: This limit applies for UL operation in 1627.5 – 1637.5 MHz
NOTE Y: This limit applies for UL operation with channel bandwidth of 5 MHz and FC between 1646.5 – 1654 MHz 
NOTE Z: This limit applies for UL operation with channel bandwidth of 10 MHz and FC equal to 1646.5 MHz




Proposal 2: The following spurious coexistence limits are proposed for n255 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-40
	1
	X

	
	FDL_low
	-
	FDL_high
	-28
	1
	Y

	
	FDL_low
	-
	FDL_high
	-13
	1
	Z

	NOTE X: This limit applies for UL operation with FC <=1640 MHz and channel bandwidths <= 10 MHz
NOTE Y: This limit applies for UL operation with FC > 1640 and channel bandwidths <= 10 MHz and FC <=1640 for channel bandwdiths > 10 MHz
NOTE Z: This limit applies for UL operation with FC > 1640 and channel bandwdiths > 10 MHz



Proposal 3: The following spurious coexistence limits are proposed for B66/n66 and CA combinations that include B66/n66 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-45
	1
	X

	
	FDL_low
	-
	FDL_high
	-47
	1
	Y

	
	FDL_low
	-
	FDL_high
	-34
	1
	Z

	
	FDL_low
	-
	FDL_high
	-30
	1
	T

	NOTE X: This limit applies for UL operation with FC >=1745 MHz and channel bandwidths <= 20 MHz
NOTE Y: This limit applies for UL operation with FC <1745 MHz and channel bandwidths <= 10 MHz
NOTE Z: This limit applies for UL operation with FC <1745 MHz and channel bandwidths > 10 MHz
NOTE T: This limit applies for UL operation for channel bandwdiths > 20 MHz



Proposal 4: The following spurious coexistence limits are proposed for B70/n70 and CA combinations that include B70/n70 to protect the new band 54:
	Spurious emission

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

	E-UTRA Band 54
	FDL_low
	-
	FDL_high
	-48
	1
	X

	
	FDL_low
	-
	FDL_high
	-41
	1
	Y

	
	FDL_low
	-
	FDL_high
	-33
	1
	Z

	NOTE X: This limit applies for B70/n70 operation with channel bandwidth of 5 MHz
NOTE Y: This limit applies for B70/n70 operation with channel bandwidth of 10 MHz
NOTE Z: This limit applies for B70/n70 operation with channel bandwidth of 15 MHz
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