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1	Introduction
This is a TP to TR 38.719-02-01 to add CA_n75-n78 with CA_n78(2A) in the uplink. Analysis of CA_n75A-n78A already has been completed, so no studies included for n78A UL. 
************************************* Start of TP*****************************************
[bookmark: _Toc168053448][bookmark: _Toc494295562][bookmark: _Toc495923662][bookmark: _Toc500344915][bookmark: _Toc507677788][bookmark: _Toc512349566]5.x	CA_n75-n78
[bookmark: _Toc83580305][bookmark: _Toc69083977][bookmark: _Toc75466983][bookmark: _Toc61367241][bookmark: _Toc84413423][bookmark: _Toc68230564][bookmark: _Toc37251223][bookmark: _Toc45888601][bookmark: _Toc76717995][bookmark: _Toc45888002][bookmark: _Toc61372624][bookmark: _Toc36107464][bookmark: _Toc29802722][bookmark: _Toc29802097][bookmark: _Toc29801673][bookmark: _Toc84404814][bookmark: _Toc76509005][bookmark: _Toc168053449]5.x.1	Common for 1 band UL and 2 bands UL CA
[bookmark: _Toc45888004][bookmark: _Toc76509007][bookmark: _Toc61367243][bookmark: _Toc45888603][bookmark: _Toc83580307][bookmark: _Toc84404816][bookmark: _Toc75466985][bookmark: _Toc84413425][bookmark: _Toc61372626][bookmark: _Toc76717997][bookmark: _Toc68230566][bookmark: _Toc69083979][bookmark: _Toc168053450]5.x.1.1	Operating bands for CA
Table 5.x.1.1-1: CA band combination of band n75+n78
	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
	

	n75
	-
	1432-1517
	SDL

	n78
	3300-3800
	3300-3800
	TDD



[bookmark: _Toc173744045]5.x.1.2	Channel bandwidths per operating band for CA
Table 5.x.1.2-1: Supported bandwidths per CA band combination of band n75+n78
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n75A-n78(2A)
	CA_n78(2A)
	n75
	5,10,15,20,25,30,40,50
	4 and 5

	
	
	n78
	CA_n78(2A) BCS 4 and 5
	


[bookmark: _Toc173744046]5.x.1.3	UE co-existence studies for 1 band UL
[bookmark: _Toc173744047]Table 5.x.1.3-3 summarizes frequency ranges where IMD products caused by one UL band with 2CC intra-band UL CA may occur for headline
Table 5.x.1.3-3: Intra-band ULCA IMD overlap with the other DL band analysis.

	All in MHz
	flow
	fhigh
	BB IMD range3

	n78 fUL
	3300
	3800
	Order
	flow
	fhigh

	n75 fDL
	1432
	1517
	
	
	

	2CCBW1
	Minimum 
	Maximum 
	IMD2
(1-1)
	Min2CCBW
	Max2CCBW

	
	10
	500
	
	10
	500

	Close to UL IMD range2
	IMD4
(2-2)
	2*Min2CCBW
	2*Max2CCBW

	Order
	flow
	fhigh
	
	20
	1000

	IMD3
(2-1)
	fULlow-Max2CCBW
	fULhigh+Max2CCBW
	IMD6
(3-3)
	3*Min2CCBW
	3*Max2CCBW

	
	2800
	4300
	
	30
	1500

	IMD5
(3-2)
	fULlow-2*Max2CCBW
	fULhigh+2*Max2CCBW
	Close to H2 IMD range4

	
	2300
	4800
	Order
	flow
	fhigh

	IMD7
(4-3)
	fULlow-3*Max2CCBW
	fULhigh+3*Max2CCBW
	IMD4
(3-1)
	2*fULlow-Max2CCBW
	2*fULhigh+Max2CCBW

	
	1800
	5300
	
	6100
	8100

	IMD9
(5-4)
	fULlow-4*Max2CCBW
	fULhigh+4*Max2CCBW
	IMD6
(4-2)
	2*fULlow-2*Max2CCBW
	2*fULhigh+2*Max2CCBW

	
	1300
	5800
	
	5600
	8600

	IMD11
(6-5)
	fULlow-5*Max2CCBW
	fULhigh+5*Max2CCBW
	Close to H3 IMD range4

	
	800
	6300
	Order
	flow
	fhigh

	IMD13
(7-6)
	fULlow-6*Max2CCBW
	fULhigh+6*Max2CCBW
	IMD5
(4-1)
	3*fULlow-Max2CCBW
	3*fULhigh+Max2CCBW

	
	300
	6800
	
	9400
	11900

	Analysis
	There is an issue of IMD9 and IMD6 into n75

	NOTE 1:  2CCBW is the instantaneous transmit bandwidth of the two intra-band UL CCs:
          - The minimum 2CCBW for contiguous / non-contiguous intra-band ULCA is 0 / minimum UL channel bandwidth
          - The maximum 2CCBW for contiguous / non-contiguous ULCA is Min(maximum aggregated bandwidth / maximum 
                separation bandwidth(600MHz),fULhigh-fULlow)
NOTE 2: The close to UL IMD range is the most critical when the victim DL band in proximity to the UL band:
           - For contiguous/non-contiguous intra-band ULCA within a TDD band, IMD order up to 9/7 should be considered and MPR assumed
          - For intra-band ULCA within a FDD band, IMD order up to 13 should be considered for bands in the same band group and MPR is not assumed. If justified by poor filtering performance, higher order IMD may need to be specified.
NOTE 3:  The BB IMD range should only be considered if the DL band is below the UL band and for non-contiguous ULCA within a TDD band >3GHz (assuming CA with 450MHz bands is not considered)
           - IMD2 is not considered assuming CA with 450MHz bands is not considered
           - IMD4 is considered for FDD or SimRx/Tx TDD bands <1GHz
           - IMD6 is considered for FDD or SimRx/Tx TDD bands <1.68GHz
NOTE 4:  The harmonic 2 and 3 IMD ranges should only be considered if the DL band is above the UL band



[bookmark: _Toc2189]5.x.1.4	∆TIB,c and ∆RIB,c values
For CA_n75-n78, requirements are already covered.

[bookmark: _Toc9547][bookmark: _Toc109047243]5.x.1.5	REFSENS requirements
The CA combination has IMD9 / IMD6 and the MSD requirements. For IMD6 the value is evaluated and is found negligible, hence not defined. Therefore, only IMD is defined as below.
Table 5.x.1.5-3: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n75-n78
	n75
	N/A
	5
	N/A
	1505
	2.7
	SDL
	IMD9

	
	n7812
	3305
	10
	1 (RBSTART=25)
	3305
	N/A
	TDD
	N/A

	
	
	3795
	10
	1 (RBSTART=25)
	3795
	
	
	

	NOTE 12:	This band supports intra-band non-contiguous uplink configuration.



[bookmark: _Toc29255][bookmark: _Toc109047244][bookmark: _Toc2198][bookmark: _Toc31115][bookmark: _Toc220][bookmark: _Toc27263][bookmark: _Toc14174][bookmark: _Toc21475][bookmark: _Toc14384][bookmark: _Toc4166][bookmark: _Toc30564][bookmark: _Toc29633]5.x.1.6	OOB blocking exception requirements
There is no OOB exception for this CA combination.
Table 5.x.1.6-1: CA band combination with exceptions allowed
	CA band combination
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