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1	Introduction
This TP was partially accepted through [1] and this is an addition to TR 38.718-02-01 to add band n28 and contiguous intra-band carrier aggregation in uplink band n102. 
This TP is dependent on fallback also submitted for same meeting in R4-2320035
************************************* Start of TP*****************************************
5.30		CA_n28-n102
5.30.1	Common for 1 band UL and 2 bands UL CA
5.30.1.1 Operating bands for CA
Table 5.30.1.1-1: CA band combination of band n28+n102
	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
	

	n28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	n102
	5925 MHz
	–
	6425 MHz
	5925 MHz
	–
	6425 MHz
	TDD


5.30.1.2	Channel bandwidths per operating band for CA
Table 5.30.1.2-1: Supported bandwidths per CA band combination of band n28+n102 
	CA operating/channel bandwidth [MHz]

	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n28A-n102A
	CA_n28A-n102A
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	20, 40, 60, 80, 100
	

	CA_n28A-n102(2A)
	CA_n28A-n102A
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	CA_n102(2A)_BCS0
	

	CA_n28A-n102B
	CA_n28A-n102A
CA_n28A-n102B
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	CA_n102B_BCS0
	

	CA_n28A-n102C
	CA_n28A-n102A CA_n28A-n102C

	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	CA_n102C_BCS0
	

	CA_n28A-n102D
	CA_n28A-n102A
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	CA_n102D_BCS0
	

	CA_n28A-n102E
	CA_n28A-n102A
	n28
	5, 10, 15, 20, 25, 30
	0

	
	
	n102
	CA_n102E_BCS0
	



5.30.1.3	Co-existence studies
Table 5.30.1.3-1/2 summarizes frequency ranges where UL harmonics and/or harmonic mixing occur for CA_n28-n102.
Table 5.30.1.3-1: Impact of UL/DL Harmonic 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	 
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n28
	703
	748
	758
	803
	1406
	1496
	2109
	2244
	2812
	2992
	3515
	3740

	n102
	5925
	6425
	5925
	6425
	11850
	12850
	17775
	19275
	23700
	25700
	29625
	32125



Based on above table, there is no uplink harmonic issues.
Table 5.30.1.3-2: Impact of UL/DL Harmonic mixing
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n28
	703
	748
	758
	803
	1516
	1606
	2274
	2409
	3032
	3212
	3790
	4015

	n102
	5925
	6425
	5925
	6425
	11850
	12850
	17775
	19275
	23700
	25700
	29625
	32125



Based on above table, there is no harmonic mixing issues.
5.30.1.4	∆TIB and ∆RIB values
For CA_n28-n102, the TIB,c is based on CA_n28-n79 having n79 as the highest frequency range among similar CA’s. For CA_n28-n102, the RIB values are also based on CA_n28-n79
Table 5.30.1.4-1: ΔTIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n28-n102
	0.5
	0.8

	NOTE 9:	“-” denotes ΔTIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.



Table 5.30.1.4-2: ΔRIB,c due to NR CA (two bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n28-n102
	0.2
	0.5

	NOTE 8:	 “-” denotes ΔRIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n77 the band order from left to right is n1 and n77.


5.30.1.5	REFSENs requirements
There are no specific REFSENS requirements for 1 band UL
5.30.1.6	OOB blocking exception requirements
Table 5.30.1.6-1: CA band combination with exceptions allowed
	CA band combination

	CA_n28-n102



5.30.2		Specific for 2 bands UL CA
5.30.2.1	Maximum output power for inter-band CA
Table 5.30.2.1-1: UE Power Class for uplink inter-band CA
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	CA_n28A-n102A
	23
	+2/-3



5.30.2.2		UE co-existence
Table 5.30.2.2-1 gives IMD interference analysis for CA_ n28-n102 with uplink CA.
Table 5.30.2.2-1: IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	703
	748
	5925
	6425

	DL Frequency [MHz]
	758
	803
	5925
	6425

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	5177
	5722
	6628
	7173

	3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	5019
	4429
	11102
	12147

	3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7331
	7921
	12553
	13598

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4316
	3681
	17027
	18572

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	11444
	10354
	13256
	14346

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	8034
	8669
	18478
	20023

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	24997
	22952
	2933
	3613

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	17869
	16279
	9606
	10741

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	24403
	26448
	8737
	9417

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	19181
	20771
	13959
	15094



Based on the table 5.30.2.2-1, there are no IMD interference issues of this band combination 
Table 5.30.2.2-3 gives an IMD interference analysis for CA_n28-n102 with uplink CA for triple beat using the method of [2].
A triple beat study having n102C transmit in two 20MHz blocks with a 160MHz separation indicates IMD3.
Table 5.30.2.2-3: Triple beat IMD analysis of n102C
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	 
	Channel BW

	Frequency
	5925
	5965
	6085
	6425
	 
	20

	CC location
	fSCCL
	fSCCH
	fU2H
	fU3H
	 
	Min ch. separation

	Frequency
	703
	748
	6385
	6265
	 
	20

	1st order TB
	IfU3L -fU1L- fSCCL|
	IfU2L -fU1L + fSCCL|
	IfU2L -fU1L- fSCCH|
	IfU3L -fU1L + fSCCH|
	 
	Max ch. separation

	Ranges
	543
	743
	708
	908
	 
	160

	1st order TB
	IfU2L+fU1L-fSCCH|
	IfU1H+fU2H-fSCCL|
	IfU2L +fU1L+fSCCL|
	IfU1H +fU2H+fSCCH|
	 
	 

	Ranges
	11142
	12107
	12593
	13558
	 
	 



The uplink of n28A and n102C has 1st order triple beat falling inside n28 DL.

Since this is including a share spectrum access band there is no additional protected bands as compared to n28A.

5.30.2.3		REFSENS requirements
As stated for figure 1 in [3] the MSD value is not eligible if the two UL inter-bands aren’t part of the same or adjacent band group. The test below must capture that there is in fact no MSD.
Table 5.30.2.3-1: MSD due to IMD issue
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n28-n102
	n28
	720
	5
	25
	775
	0
	FDD
	IMD3

	
	n102
	6025
	100
	1 RBstart=200
	N/A
	N/A
	TDD
	N/A

	
	
	6125
	100
	1 RBstart=75
	N/A
	
	
	



********************    Removed sections unaffected         *******************************
[bookmark: _Toc5395]7.4	DC_n28-n102
[bookmark: _Toc17679]7.4.1	Configurations for DC_n28-n102
Table 7.4.1-1: Inter-band NR DC configurations
	NR DC
configuration
	Uplink NR DC
Configuration

	DC_n28A-n102A
	DC_n28A-n102A

	DC_n28A-n102B 
	DC_n28A-n102B

	DC_n28A-n102C
	DC_n28A-n102C

	DC_n28A-n102D
	

	DC_n28A-n102E
	

	DC_n28A-n102(2A)
	DC_n28A-n102A



[bookmark: _Toc22782]7.4.2	Maximum output power for NR-DC
Table 7.4.2-1: UE Power Class for uplink inter-band DC
	Uplink CA Configuration
	Class 3 (dBm)
	Tolerance (dB)	

	DC_n28A-n102A
	23
	+2/-3



************************************* End of TP*****************************************
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