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1	Introduction
This is a TP to TR 38.719-03-01 to add CA_n1-n7-n77. The CA_n1A-n77(2A) has been submitted in same meeting and contains the analysis of n77(2A) UL as R4-2514221.
************************************* Start of TP*****************************************
[bookmark: _Toc168053448][bookmark: _Toc494295562][bookmark: _Toc495923662][bookmark: _Toc500344915][bookmark: _Toc507677788][bookmark: _Toc512349566]5.x	CA_n1-n7-n77
[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 constituent bands definition
	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
	

	n1
	1920 MHz - 1980 MHz
	2110 MHz - 2170 MHz
	FDD

	n7
	2500 MHz - 2570 MHz
	2620 MHz - 2690 MHz
	FDD

	n77
	3300 MHz - 4200 MHz
	3300 MHz - 4200 MHz
	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
	CA operating/channel bandwidth (MHz)

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

	CA_n1A-n7A-n77A
	CA_n1A-n7A
CA_n1A-n77A
CA_n7A-n77A
	n1
	n1 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n7
	n7 channel bandwidths in Table 5.3.5-1
	

	
	
	n77
	n77 channel bandwidths in Table 5.3.5-1
	

	CA_n1A-n7A-n77(2A)
	CA_n77(2A)
CA_n1A-n7A
CA_n1A-n77A
CA_n7A-n77A
	n1
	n1 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n7
	n7 channel bandwidths in Table 5.3.5-1
	

	
	
	n77
	CA_n77(2A)_BCS4 and 5
	


[bookmark: _Toc173744046][bookmark: _Toc173744047]5.x.1.3	∆TIB,c and ∆RIB,c values
For CA_n1-n7-n77, the TIB,c and RIB,c values are given in the tables below, reusing CA_n1-n7-n78.
Table 5.x.1.3-1: ΔTIB,c due to NR CA (three bands)
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n1-n7-n77
	0.6
	0.6
	0.8

	NOTE *: “-” denotes ΔTIB,c = 0.
NOTE **: The component band order in the configuration should be listed by the order of   NR bands, such as for CA_n1-n3-n5 the band order from left to right is n1, n3 and n5.


Table 5.x.1.3-2: ΔRIB,c due to NR CA (three bands)
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)*

	
	Component band in order of bands in configuration**

	CA_n1-n7-n77
	0.2
	0.2
	0.5

	NOTE *:  “-” denotes ΔRIB,c = 0.
NOTE **: The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n8 the band order from left to right is n1, n3 and n8.


5.x.2	Specific for 2 bands UL CA
[bookmark: _Toc173744048][bookmark: _Toc109047247][bookmark: _Toc2338]5.x.2.1	UE co-existence studies
[bookmark: _Toc173744049]5.x.2.1.1	Co-existence studies for 2UL band with 1CC per band
Table 5.x.2.1.1-1 provides the two UL bands with one CC per band IMD interference analysis for CA_n1A-n7A-n77A with UL CA_n1A-n7A.
Table 5.x.2.1.1-1: Two UL bands IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	520 - 650
	4420 - 4550

	Two-tone 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)
	1270 - 1460
	3020 - 3220

	Two-tone 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)
	6340 - 6530
	6920 - 7120

	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)
	3190 - 3440
	5520 - 5790

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

	IMD frequency limits (MHz)
	1040 - 1300
	

	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)
	8260 - 8510
	9420 - 9690

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

	IMD frequency limits (MHz)
	8840 - 9100
	

	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)
	8020 - 8360
	5110 - 5420

	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)
	3540 - 3870
	620 - 940

	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)
	11920 - 12260
	10180 - 10490

	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)
	11340 - 11670
	10760 - 11080

	NOTE : For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute. The lowest even order and lowest odd order IMD MSDs shall be considered.




Table 5.x.2.1.1-2 provides the two UL bands with one CC per band IMD interference analysis for CA_n1A-n7A-n77A with UL CA_n1A-n77A.
Table 5.x.2.1.1-2: Two UL bands IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	1320 - 2280
	5220 - 6180

	Two-tone 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)
	360 - 660
	4620 - 6480

	Two-tone 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)
	7140 - 8160
	8520 - 10380

	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)
	1560 - 2640
	7920 - 10680

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

	IMD frequency limits (MHz)
	2640 - 4560
	

	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)
	9060 - 10140
	11820 - 14580

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

	IMD frequency limits (MHz)
	10440 - 12360
	

	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)
	11220 - 14880
	3480 - 4620

	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)
	5940 - 8760
	660 - 2640

	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)
	15120 - 18780
	10980 - 12120

	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)
	13740 - 16560
	12360 - 14340

	NOTE : For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute. The lowest even order and lowest odd order IMD MSDs shall be considered.




Table 5.x.2.1.1-3 provides the two UL bands with one CC per band IMD interference analysis for CA_n1A-n7A-n77A with UL CA_n7A-n77A.
Table 5.x.2.1.1-3: Two UL bands IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

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

	IMD frequency limits (MHz)
	730 - 1700
	5800 - 6770

	Two-tone 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)
	800 - 1840
	4030 - 5900

	Two-tone 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)
	8300 - 9340
	9100 - 10970

	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)
	3300 - 4410
	7330 - 10100

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

	IMD frequency limits (MHz)
	1460 - 3400
	

	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)
	10800 - 11910
	12400 - 15170

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

	IMD frequency limits (MHz)
	11600 - 13540
	

	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)
	10630 - 14300
	5800 - 6980

	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)
	4760 - 7600
	900 - 1110

	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)
	15700 - 19370
	13300 - 14480

	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)
	14900 - 17740
	14100 - 16110

	NOTE : For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute. The lowest even order and lowest odd order IMD MSDs shall be considered.


 
From the tables it is found that: 
-	Band n77 may be subject to IMD4 and IMD5.
-	Band n7 may be subject to IMD4 and IMD5.
-	Band n1 may be subject to IMD4.

5.x.2.2	REFSENS requirements
The MSD values have been taken from CA_n1-n7-n78 and adding the IMD5 in n7.

Table 5.x.2.2-1: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	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_n1-n7-n77
	n1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	n7
	N/A
	5
	N/A
	2627.5
	9.1
	FDD
	IMD4

	
	n77
	3305
	10
	50
	3305
	N/A
	TDD
	N/A

	
	n1
	1922.5
	5
	25
	2112.5
	N/A
	FDD
	N/A

	
	n7
	N/A
	5
	N/A
	2622.5
	1.3
	FDD
	IMD5

	
	n77
	4195
	10
	50
	4195
	N/A
	TDD
	N/A

	
	n1
	N/A
	5
	N/A
	2140
	8.7
	FDD
	IMD4

	
	n7
	2510
	10
	50
	2630
	N/A
	FDD
	N/A

	
	n77
	3580
	10
	50
	3580
	N/A
	TDD
	N/A

	
	n1
	1970
	5
	25
	2160
	N/A
	FDD
	N/A

	
	n7
	2520
	5
	25
	2640
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3390
	10.1
	TDD
	IMD4

	
	n1
	1940
	5
	25
	2130
	N/A
	FDD
	N/A

	
	n7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n77
	N/A
	10
	N/A
	3770
	1.3
	TDD
	IMD5



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