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Introduction
Some new SUL band combinations were introduced in the WID [1]. This contribution provides the corresponding TP for specific UE RF requirements for new band combinations regarding Band n41 in Rel-16 SUL TR. The band combinations included in this TP are summarized as below:
Table 1: Release 16 SA SUL band combinations

	SA SUL band combination
	REL independent from

	SUL_n41A-n80A
	Rel-15

	SUL_n41A-n81A
	Rel-15


Table 2: Release 16 NSA SUL with ULSUP band combinations

	NSA SUL with ULSUP band combination
	REL independent from

	DC_3A-SUL_n41A-n80A
	Rel-15

	DC_3C-SUL_n41A-n80A
	Rel-15

	DC_8A-SUL_n41A-n81A
	Rel-15


References
[1] RP-182113, Revised WID on Band combinations for SA NR Supplementary uplink (SUL), NSA NR SUL, NSA NR SUL with UL sharing from the UE perspective (ULSUP)
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5.x
SUL_n41-n80
5.x.1
Operating bands
Table 5.x.1-1: SUL band combination
	SUL Band combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	SUL_n41-n80
	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	
	n80
	1710 MHz – 1785 MHz
	N/A
	SUL


5.x.2
Channel bandwidths per operating band
Table 5.x.2-1: Supported bandwidths per SUL band combination
	SUL Configuration
	NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100 MHz

	SUL_n41A-n80A
	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	


5.x.3
Maximum output power
There is only single UL in uplink so this requirement is not applicable.
5.x.4
Spurious emission band UE co-existence

There is only single UL in uplink so this requirement is not applicable.
5.x.5
MSD
For SUL_n41-n80, there is no harmonic or harmonic mixing product generated by Band n80 that may fall into the RX band of Band n41. Therefore, MSD due to harmonic or harmonic mixing is not needed.

However, since n41 is very close to Wi-Fi spectrum so the filter needs to provide enough rejection to Wi-Fi. This would impact the filter rejection to n80, so cross band isolation issue needs to be considered for this band combination. Following LTE CA_3-41 requirement, reference sensitivity exception requirements are defined in Table 5.x.5-1 with uplink configuration in Table 5.x.5-2.

Table 5.x.5-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	90 MHz

(dBm)
	100 MHz

(dBm)

	n80
	n41
	
	[-90.3]
	[-88.8]
	[-87.7]
	
	[-84.5]
	[-83.5]
	
	
	
	

	NOTE 1: The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2515-2690 MHz.


Table 5.x.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	90 MHz

(dBm)
	100 MHz

(dBm)

	n80
	n41
	25
	50
	50
	50
	50
	50
	N/A
	N/A
	N/A
	N/A
	N/A


5.x.6
∆TIB and ∆RIB values
For SUL_n41-n80, the (TIB,c and (RIB values are given in the tables below.

Table 5.x.6-1: ΔTIB,c
	SUL Band combination
	NR Band
	ΔTIB,c [dB]

	SUL_n41-n80
	n41
	0.31

	
	
	0.82

	
	n80
	0.5

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2515-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2515MHz.


Table 5.x.6-2: ΔRIB,c
	SUL Band combination
	NR Band
	ΔRIB,c [dB]

	SUL_n41-n80
	n41
	01

	
	
	0.52

	
	n80
	0

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2515-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2515MHz.


5.x
SUL_n41-n81
5.x.1
Operating bands
Table 5.x.1-1: SUL band combination
	SUL Band combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	SUL_n41-n81
	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	
	n81
	880 MHz – 915 MHz
	N/A
	SUL


5.x.2
Channel bandwidths per operating band
Table 5.x.2-1: Supported bandwidths per SUL band combination
	SUL Configuration
	NR Band
	Subcarrier spacing

[kHz]
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	90

MHz
	100 MHz

	SUL_n41A-n81A
	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	n81
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	


5.x.3
Maximum output power
There is only single UL in uplink so this requirement is not applicable.
5.x.4
Spurious emission band UE co-existence

There is only single UL in uplink so this requirement is not applicable.
5.x.5
MSD
For SUL_n41-n81, there is 3rd harmonic product generated by Band n81 that may fall into the RX band of Band n41. Therefore, MSD due to harmonic is needed and the specific value needs further study.
5.x.6
∆TIB and ∆RIB values
For SUL_n41-n81, the (TIB,c and (RIB values are given in the tables below.

Table 5.x.5-1: ΔTIB,c
	SUL Band combination
	NR Band
	ΔTIB,c [dB]

	SUL_n41-n81
	n41
	0.3

	
	n81
	0.3


Table 5.x.5-2: ΔRIB,c
	SUL Band combination
	NR Band
	ΔRIB,c [dB]

	SUL_n41-n81
	n41
	0

	
	n81
	0


<Next Section>
7.x
DC_3_SUL_n41-n80
7.x.1
Operating bands
Table 7.x.1-1: EN-DC band combination
	EN-DC Band combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_3_SUL_n41-n80
	3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	
	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	
	n80
	1710 MHz – 1785 MHz
	N/A
	SUL


7.x.2
Configuration
Table 7.x.2-1: Inter-band EN-DC configurations
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A_SUL_n41A-n80A
	DC_3A_n41A

DC_3A_n80A_ULSUP-TDM,

DC_3A_n80A_ULSUP-FDM
	3A
	SUL_n41A-n80A

	DC_3C_SUL_n41A-n80A
	DC_3C_n41A

DC_3C_n80A_ULSUP-TDM,

DC_3C_n80A_ULSUP-FDM
	3C
	SUL_n41A-n80A


7.1.3 Maximum output power

Table 7.x.3-1: Maximum output power for inter-band EN-DC

	DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_3A_n41A,

DC_3A_n80A_ULSUP-TDM,

DC_3A_n80A_ULSUP-FDM,

DC_3C_n41A,

DC_3C_n80A_ULSUP-TDM,

DC_3C_n80A_ULSUP-FDM
	23
	+2/-3


7.x.4
Spurious emission band UE co-existence
Table 7.x.4-1: Spurious emissions for inter-band EN-DC

	EN-DC Configuration
	Spurious emission 

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

	DC_3A_n41A,

DC_3A_n80A_ULSUP-TDM,

DC_3A_n80A_ULSUP-FDM,

DC_3C_n41A,

DC_3C_n80A_ULSUP-TDM,

DC_3C_n80A_ULSUP-FDM
	E-UTRA Band 1, 5, 8, 26, 27, 28, 34, 39, 40, 44, 45, 50, 51, 65, 73, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 30


7.x.5
MSD
For DC_3_SUL_n41-n80, there is no harmonic or harmonic mixing product generated by Band 3/n80 that may fall into the RX band of Band n41/3. Therefore, MSD due to harmonic or harmonic mixing is not needed.

However, since n41 is very close to Wi-Fi spectrum so the filter needs to provide enough rejection to Wi-Fi. This would impact the filter rejection to 3/n80, so cross band isolation issue needs to be considered for this band combination. Following LTE CA_3-41 requirement, reference sensitivity exception requirements are defined in Table 7.x.5-1 with uplink configuration in Table 7.x.5-2.

Table 7.x.5-1: Reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	90 MHz

(dBm)
	100 MHz

(dBm)

	3, n80
	41
	
	[-90.3]
	[-88.8]
	[-87.7]
	
	[-84.5]
	[-83.5]
	
	
	
	

	n41
	3
	[-93.8]
	[-90.6]
	[-88.8]
	[-87.5]
	[-86.5]
	[-85.7]
	
	
	
	
	

	NOTE 1: The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2515-2690 MHz.


Table 7.x.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	90 MHz

(dBm)
	100 MHz

(dBm)

	3, n80
	41
	25
	50
	50
	50
	50
	50
	N/A
	N/A
	N/A
	N/A
	N/A

	n41
	3
	
	50
	75 
	100 
	N/A
	216
	270
	N/A
	N/A
	N/A
	N/A


There are also IMD4 product produced by Band 3 and n41 that impact the reference sensitivity of Band 3. Following LTE CA_3-41 requirement, reference sensitivity exception requirements are defined in Table 7.x.5-3.
Table 7.x.5-3: Reference sensitivity exceptions for PCell due to dual uplink operation
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_3A_SUL_n41A-n80A, DC_3C_SUL_n41A-n80A
	3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	n41
	2657.5
	10
	52
	2657.5
	N/A
	TDD
	N/A


7.x.6
∆TIB and ∆RIB values
For DC_3_SUL_n41-n80, the (TIB,c and (RIB values are given in the tables below.

Table 7.x.5-1: ΔTIB,c
	SUL Band combination
	NR Band
	ΔTIB,c [dB]

	DC_3_SUL_n41-n80
	3
	0.5

	
	n41
	0.31

	
	
	0.82

	
	n80
	0.5

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2515-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2515MHz.


Table 7.x.5-2: ΔRIB,c
	SUL Band combination
	NR Band
	ΔRIB,c [dB]

	DC_3_SUL_n41-n80
	3
	0

	
	n41
	01

	
	
	0.52

	
	n80
	0

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2515-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2515MHz.


7.x
DC_8_SUL_n41-n81
7.x.1
Operating bands 
Table 7.x.1-1: EN-DC band combination
	EN-DC Band combination
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low – FUL_high
	FDL_low – FDL_high
	

	DC_8_SUL_n41-n81
	8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	
	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	
	n81
	880 MHz – 915 MHz
	N/A
	SUL


7.x.2
Configuration
Table 7.x.2-1: Inter-band EN-DC configurations
	EN-DC

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_8A_SUL_n41A-n81A
	DC_8A_41A,

DC_8A_n81A_ULSUP-TDM,

DC_8A_n81A_ULSUP-FDM
	8A
	SUL_n41A-n81A


7.2.3 Maximum output power

Table 7.x.3-1: Maximum output power for inter-band EN-DC

	DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_8A_41A,

DC_8A_n81A_ULSUP-TDM,

DC_8A_n81A_ULSUP-FDM
	23
	+2/-3


7.x.4
Spurious emission band UE co-existence
Table 7.x.4-1: Spurious emissions for inter-band EN-DC

	EN-DC Configuration
	Spurious emission 

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

	DC_8A_41A,

DC_8A_n81A_ULSUP-TDM,

DC_8A_n81A_ULSUP-FDM
	E-UTRA Band 1, 28, 34, 39, 40, 45, 50, 51, 65, 73, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band  3, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA 8
	FDL_low
	-
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30


7.x.5
MSD
For DC_8_SUL_n41-n81, there is 3rd harmonic product generated by Band n81 that may fall into the RX band of Band n41. Therefore, MSD due to harmonic is needed and the specific value needs further study.
There are IMD3 product produced by Band 8 and n41 that impact the reference sensitivity of Band 8. Following LTE CA_8-41 requirement, reference sensitivity exception requirements are defined in Table 7.x.5-1.
Table 7.x.5-1: Reference sensitivity exceptions for PCell due to dual uplink operation
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_8A_SUL_n41A-n81A
	8
	882.5
	5
	25
	927.5
	12.1
	FDD
	IMD31

	
	n41
	2685
	10
	52
	2685
	N/A
	TDD
	N/A

	NOTE 1:
This band is subject to IMD5 also which MSD is not specified.


7.x.6
∆TIB and ∆RIB values
For DC_8_SUL_n41-n81, the (TIB,c and (RIB values are given in the tables below.

Table 7.x.5-1: ΔTIB,c
	SUL Band combination
	NR Band
	ΔTIB,c [dB]

	DC_8_SUL_n41-n81
	8
	0.3

	
	n41
	0.3

	
	n81
	0.3


Table 7.x.5-2: ΔRIB,c
	SUL Band combination
	NR Band
	ΔRIB,c [dB]

	DC_8_SUL_n41-n81
	8
	0

	
	n41
	0

	
	n81
	0


<End of Changes>
3GPP


