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Introduction
This contribution provides an updated TP to clean up TR 37.716-00-00. 
Text Proposal
[bookmark: _GoBack]<TP for TR 37.716-00-00>
[bookmark: _Toc443593759][bookmark: _Toc3303712][bookmark: _Toc3364395][bookmark: OLE_LINK78]1	Scope
The present document is a technical report for SA NR Supplementary uplink (SUL), NSA NR SUL and NSA NR SUL with UL sharing from the UE perspective (ULSUP) under Rel-16 time frame. The purpose is to gather the relevant background information and studies in order to address NR SUL for the Rel-16 bands/band combinations in Table 1-1 to Table 1-4.
Table 1-1: Release 16 SUL bands
	Band number
	UL
	DL
	Duplex mode

	n89
	824 – 849 MHz
	N/A
	SUL 

	n95
	2010 – 2015 MHz
	N/A
	SUL 



Table 1-2: Release 16 SA SUL band combinations
	SA SUL band combination
	REL independent from

	SUL_n75-n81
	Rel-15

	SUL_n75-n82
	Rel-15

	SUL_n76-n81
	Rel-15

	SUL_n76-n82
	Rel-15

	SUL_n79-n84
	Rel-15

	SUL_n41-n80
	Rel-15

	SUL_n41-n81
	Rel-15

	SUL_n77_n80
	Rel-15

	SUL_n77_n84
	Rel-15



Table 1-3: Release 16 NSA SUL band combinations
	NSA SUL band combination
	REL independent from

	DC_1_SUL_n78-n80
	Rel-15

	DC_7_SUL_n78-n80
	Rel-15

	DC_20_SUL_n78-n80
	Rel-15

	DC_8_SUL_n78-n80
	Rel-15

	DC_1_SUL_n77-n80
	Rel-15

	DC_3_SUL_n77-n84
	Rel-15

	DC_3_SUL_n78-n84
	Rel-15



Table 1-4: Release 16 NSA SUL with ULSUP band combinations
	NSA SUL with ULSUP band combination
	REL independent from

	DC_1_SUL_n79-n84
	Rel-15

	DC_8_SUL_n75-n81
	Rel-15

	DC_8_SUL_n76-n81
	Rel-15

	DC_20_SUL_n75-n82
	Rel-15

	DC_20_SUL_n76-n82
	Rel-15

	DC_3_SUL_n41-n80
	Rel-15

	DC_8_SUL_n41-n81
	Rel-15

	DC_3_SUL_n78-n80
	Rel-15

	DC_1-3_SUL_n78-n80
	Rel-15

	DC_3-7_SUL_n78-n80
	Rel-15

	DC_3-8_SUL_n78-n80
	Rel-15

	DC_3_20_SUL_n78-n80
	Rel-15

	DC_3_SUL_n77-n80
	Rel-15

	DC_1_SUL_n77-n84
	Rel-15



This TR contains a general part and specific band combination part. The actual requirements are added to the corresponding technical specifications.
<Next of TP >
[bookmark: OLE_LINK92][bookmark: _Toc443593761][bookmark: _Toc3303714][bookmark: _Toc3364397]3	Definitions, symbols and abbreviations
[bookmark: _Toc443593762][bookmark: _Toc3303715][bookmark: _Toc3364398]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
[bookmark: _Toc443593763][bookmark: _Toc3303716][bookmark: _Toc3364399]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>
ΔRIB,c	Allowed reference sensitivity relaxation due to support for inter-band CA operation, for serving cell c.
ΔTIB,c	Allowed maximum configured output power relaxation due to support for inter-band CA operation, for serving cell c.
SUL                     Supplementary uplink
ULSUP                UL sharing from the UE perspective
[bookmark: _Toc443593764][bookmark: _Toc3303717][bookmark: _Toc3364400]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BS	Base Station
BCS	Bandwidth Combination Set
CA	Carrier Aggregation
CC	Component Carriers
DC	Dual Connectivity
DL	Downlink
E-UTRA 	Evolved UMTS Terrestrial Radio Access
FDD	Frequency Division Duplex
MPR 	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
REFSENS	Reference Sensitivity power level
SCS	Subcarrier spacing
SUL	Supplementary uplink
TDD	Time Division Duplex
UE	User Equipment
UL	Uplink
ULSUP	UL sharing from the UE perspective

<Next of TP >
[bookmark: _Toc3303772][bookmark: _Toc3364476]7.2	DC_3_SUL_n41-n80
[bookmark: _Toc520130122][bookmark: _Toc3303773][bookmark: _Toc3364477]7.2.1	Operating bands
Table 7.2.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3_SUL_n41-n80
	3
	SUL_n41-n80
	No

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc520130123][bookmark: _Toc3303774][bookmark: _Toc3364478]7.2.2	Configuration
Table 7.2.2-1: 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_n41A,
DC_3A_n80A_ULSUP-FDM
	3A
	SUL_n41A-n80A

	DC_3C_SUL_n41A-n80A
	DC_3C_n41A
DC_3C_n80A_ULSUP-TDM_n41A,
DC_3C_n80A_ULSUP-FDM
	3C
	SUL_n41A-n80A


[bookmark: _Toc520130124]
[bookmark: _Toc3303775][bookmark: _Toc3364479]7.2.3 Maximum output power
Table 7.2.3-1: Maximum output power for inter-band EN-DC
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_3A_n41A,
DC_3A_n80A_ULSUP-TDM_n41A,
DC_3A_n80A_ULSUP-FDM,
DC_3C_n41A,
DC_3C_n80A_ULSUP-TDM_n41A,
DC_3C_n80A_ULSUP-FDM
	23
	+2/-3



[bookmark: _Toc3303776][bookmark: _Toc3364480]7.2.4	Spurious emission band UE co-existence
Table 7.2.4-1: 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_n41A,
DC_3A_n80A_ULSUP-FDM,
DC_3C_n41A,
DC_3C_n80A_ULSUP-TDM_n41A,
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



<Next of TP >
[bookmark: _Toc3303779][bookmark: _Toc3364483]7.3	DC_8_SUL_n41-n81
[bookmark: _Toc3303780][bookmark: _Toc3364484]7.3.1	Operating bands 
Table 7.3.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_8_SUL_n41-n81
	8
	SUL_n41-n81
	No

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc3303781][bookmark: _Toc3364485]7.3.2	Configuration
Table 7.3.2-1: 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_n41A,
DC_8A_n81A_ULSUP-FDM
	8A
	SUL_n41A-n81A



[bookmark: _Toc3303782][bookmark: _Toc3364486]7.3.3  Maximum output power
Table 7.3.3-1: Maximum output power for inter-band EN-DC
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_8A_41A,
DC_8A_n81A_ULSUP-TDM_n41A,
DC_8A_n81A_ULSUP-FDM
	23
	+2/-3



[bookmark: _Toc3303783][bookmark: _Toc3364487]7.3.4	Spurious emission band UE co-existence
Table 7.3.4-1: 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_n41A,
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



<Next of TP >
[bookmark: _Toc3303786][bookmark: _Toc3364490]7.4	DC_3_SUL_n78-n80
[bookmark: _Toc3303787][bookmark: _Toc3364491]7.4.1	Operating bands
Operating bands for DC_3_SUL_n78-n80 is already specified in current specification.
[bookmark: _Toc3303788][bookmark: _Toc3364492]7.4.2	Configuration
Table 7.4.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3C_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
	3C
	SUL_n78A-n80A



<Next of TP >
[bookmark: _Toc3303793][bookmark: _Toc3364497]7.5	DC_1-3_SUL_n78-n80
[bookmark: _Toc3303794][bookmark: _Toc3364498]7.5.1	Operating bands
Table 7.5.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3_SUL_n78-n802
	CA_1-3
	SUL_n78-n801
	DC_3_n78

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc3303795][bookmark: _Toc3364499]7.5.2	Configuration
Table 7.5.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A_SUL_n78A-n80A
	DC_1A_n78A
DC_1A_n80A
DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
	CA_1A-3A
	SUL_n78A-n80A



<Next of TP >
[bookmark: _Toc3303800][bookmark: _Toc3364504]7.6	DC_3-7_SUL_n78-n80
[bookmark: _Toc3303801][bookmark: _Toc3364505]7.6.1	Operating bands
Table 7.6.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3-7_SUL_n78-n802
	CA_3-7
	SUL_n78-n801
	DC_3_n78

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc3303802][bookmark: _Toc3364506]7.6.2	Configuration
Table 7.6.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A-7A_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
DC_7A_n78A
DC_7A_n80A
	CA_3A-7A
	SUL_n78A-n80A

	DC_3C-7A_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
DC_7A_n78A
DC_7A_n80A
	CA_3C-7A
	SUL_n78A-n80A



<Next of TP >
[bookmark: _Toc3303807][bookmark: _Toc3364511]7.7	DC_3-8_SUL_n78-n80
[bookmark: _Toc3303808][bookmark: _Toc3364512]7.7.1	Operating bands
Table 7.7.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3-8_SUL_n78-n802
	CA_3-8
	SUL_n78-n801
	DC_3_n78

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc3303809][bookmark: _Toc3364513]7.7.2	Configuration
Table 7.7.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A-8A_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
DC_8A_n78A
DC_8A_n80A
	CA_3A-8A
	SUL_n78A-n80A



<Next of TP >
[bookmark: _Toc3303814][bookmark: _Toc3364518]7.8	DC_3_20_SUL_n78-n80
[bookmark: _Toc3303815][bookmark: _Toc3364519]7.8.1	Operating bands
Table 7.8.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3_20_SUL_n78-n802
	CA_3_20
	SUL_n78-n801
	DC_3_n78

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc3303816][bookmark: _Toc3364520]7.8.2	Configuration
Table 7.8.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A_20A_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
DC_20A_n78A
DC_20A_n80A
	CA_3A_20A
	SUL_n78A-n80A

	DC_3C_20A_SUL_n78A-n80A
	DC_3A_n78A
DC_3A_n80A_ULSUP-TDM_n78A
DC_3A_n80A_ULSUP-FDM_n78A
DC_20A_n78A
DC_20A_n80A
	CA_3C_20A
	SUL_n78A-n80A



<Next of TP >
7.9	DC_3_SUL_n77-n80
[bookmark: _Toc528657117]7.9.1	Operating bands
Table 7.9.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_3_SUL_n77-n802
	3
	SUL_n77-n80
	DC_3_n77

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



[bookmark: _Toc528657118]7.9.2	Configuration
Table 7.9.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3A_SUL_n77A-n80A
	DC_3A_n77A
DC_3A_n80A_ULSUP-TDM_n77A
DC_3A_n80A_ULSUP-FDM_n77A
	3A
	SUL_n77A-n80A



[bookmark: _Toc528657119]7.9.3  Maximum output power
[bookmark: _Toc528657120]Table 7.9.3-1: Maximum output power for inter-band EN-DC
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_3A_n77A
DC_3A_n80A_ULSUP-TDM_n77A
DC_3A_n80A_ULSUP-FDM_n77A
	23
	+2/-3


7.9.4	Spurious emission band UE co-existence
Table 7.9.4-1: Spurious emission band UE co-existence for inter-band EN-DC
	EN-DC Configuration
	Spurious emission 

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

	DC_3_n77
DC_3_n80_ULSUP-TDM_n77
DC_3_n80_ULSUP-FDM_n77
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3



<Next of TP >
7.10	DC_1_SUL_n77-n84
7.10.1	Operating bands
Table 7.10.1-1: EN-DC band combination
	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_SUL_n77-n842
	1
	SUL_n77-n84
	DC_1_n77

	NOTE 1:	If a UE is configured with both NR UL and NR SUL carriers in a cell, the switching time between NR UL carrier and NR SUL carrier can be up to 140us and placed in SUL resources.
NOTE 2:	Applicable for UE supporting inter-band carrier aggregation with mandatory simultaneous Rx/Tx capability.



7.10.2	Configuration
Table 7.10.2-1: Inter-band EN-DC configurations
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A_SUL_n77A-n84A
	DC_1A_n77A
DC_1A_n84A_ULSUP-TDM_n77A
DC_1A_n84A_ULSUP-FDM_n77A
	1A
	SUL_n77A-n84A



7.10.3 Maximum output power
Table 7.10.3-1: Maximum output power for inter-band EN-DC
	DC configuration
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_1A_n77A
DC_1A_n84A_ULSUP-TDM_n77A
DC_1A_n84A_ULSUP-FDM_n77A
	23
	+2/-3


7.10.4	Spurious emission band UE co-existence
Table 7.10.4-1: Spurious emission band UE co-existence for inter-band EN-DC
	EN-DC Configuration
	Spurious emission 

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

	DC_1_n77
DC_1_n84_ULSUP-TDM_n77
DC_1_n84_ULSUP-FDM_n77
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 8

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 8

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 8



<End of TP >
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