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1. Introduction

This contribution provides a text proposal for inter-band CA_n50A-n78A. It presents the text proposal ∆TIB, ∆RIB values and REFSENS requirements per operating band of CA_n50A-n78A. It is proposed to adopt this TP in TR 38.716-02-00.
2. Text proposal
< Start of change>
6.x
CA_n50_n78
6.x.1
Common for 1 band UL and 2 bands UL CA
6.x.1.1

Operating bands for CA

Table 6.x.1-1: DC band combination of bands n50+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
	

	n50
	1432 MHz
	–
	1517 MHz
	1432 MHz
	–
	1517 MHz
	TDD

	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD


6.x.1.2

Channel bandwidths per operating band for CA

Table 6.x.1.2-1: Supported bandwidths per CA band combination of bands n50+n78
	CA operating / channel bandwidth [MHz]

	NR CA Configuration
	UL Configuration
	NR Band
	SCS kHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n50A-n78A
	CA_n50A-n78A
	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	n78
	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
	


6.x.1.3
Co-existence studies
Table 6.x.1.3 summarizes frequency ranges where harmonics occur for CA_n50-n78.
Table 6.x.1.3: Impact of UL/DL Harmonic 

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	nth Harmonic

	Band
	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

	n50
	1432
	1517
	1432
	1517
	2864
	3034
	4296
	4551
	
	

	n78
	3300
	3800
	3300
	3800
	6600
	7600
	9900
	11400
	
	


Based on above table, there is a no harmonic issue for this band combination.
6.x.1.4
∆TIB and ∆RIB values
For CA_n50_n78, the (TIB,c and (RIB,c values are given in the tables below.

Table 6.x.1.4-1: ΔTIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n50_n78
	n50
	01

	
	n78
	01

	
	n50
	0.52

	
	n78
	0.52

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


Table 6.x.1.4-2: ΔRIB,c

	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	CA_n50_n78
	n50
	0.21

	
	n78
	0.21

	
	n50
	0.22

	
	n78
	0.22

	NOTE 1:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR band and without simultaneous Rx/Tx.
NOTE 2:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


6.x.1.5

REFSEN requirements
There are no specific REFSENS requirements
6.x.2

Specific for 2 bands UL CA

6.x.2.1

UE co-existence studies

Table 6.x.2.1-1 lists Bands n50 +Band n78 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.x.2.1-1: Band n28 and Band n50 UL harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1432
	1517
	3300
	3800

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	2864
	3034
	6600
	7600

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	4296
	4551
	9900
	11400

	UL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	1432
	1517
	3300
	3800

	DL
	f1_low
	f1_high
	f2_low
	f2_high

	 
	1432
	1517
	1995
	2020

	Two tone 2nd order IMD products
	(fx_low – fy_high)
	(fx_high – fy_low)
	(fx_low + fy_low)
	(fx_high + fy_high)

	IMD frequency limits (MHz)
	1783
	2368
	4732
	5317

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	(2*fx_low – fy_high)
	(2*fx_high – fy_low)

	IMD frequency limits (MHz)
	266
	936
	5083
	6168

	Two-tone 3rd order IMD products
	(2*fx_low + fy_low)
	(2*fx_high + fy_high)
	(2*fx_low + fy_low)
	(2*fx_high + fy_high)

	IMD frequency limits (MHz)
	6164
	6834
	8032
	9117

	3rd order IMD products
	(fx_low – fy_high + fy_low)
	(fx_high + fy_high – fy_low)
	(fy_low – fx_high + fx_low)
	(fy_high + fx_high – fx_low)

	 
	932
	2017
	3215
	3885

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	1332
	1617
	3240
	3860

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

	IMD frequency limits (MHz)
	496
	1251
	8383
	9968

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

	IMD frequency limits (MHz)
	3566
	4736
	 
	 

	Two-tone 4th order IMD products
	(3*fx_low + fy_low)
	(3*fx_high + fy_high)
	(3*fy_low + fx_low )
	(3*fy_high +fx_high)

	IMD frequency limits (MHz)
	7596
	8351
	11332
	12917

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

	IMD frequency limits (MHz)
	9464
	10634
	 
	 

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

	IMD frequency limits (MHz)
	11683
	13768
	1928
	2768

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

	IMD frequency limits (MHz)
	6866
	8536
	2049
	3304

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

	IMD frequency limits (MHz)
	14632
	16717
	9028
	9868

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

	IMD frequency limits (MHz)
	12764
	14434
	10896
	12151


Based on the table 6.x.2.1-1:
- The 3rd, 4th and 5th order harmonic and 3rd, 4th and 5th IMD products may also fall into Rx frequencies of band 50/n50 and 78/n78
- The 2nd, 3rd, 4th and 5th order harmonic and 2nd, 3rd, 4th and 5th IMD products may also fall into Rx frequencies of bands 1/n1, 2/n2, 3/n3, 4, 5/n5, 6, 7/n7, 8/n8, 9, 10, 11, 12/n12, 13, 14, 17, 18, 19, 20/n20, 21, 22, 23, 24, 25/n25, 26, 27, 28/n28, 29, 30, 31, 32, 33, 34/n34, 35, 36, 37, 38/n38, 39/n39, 40/n40, 41/n41, 42, 43, 44, 45, 46, 51/n51, 65/n65, 66/n66, 67, 68, 69, 70/n70, 71/n71, 72, 74/n74, 75/n75, 76/n76, n77, n78, n79 an 85.
Tables below list the MSD required for the dual connectivity configuration due to IMD 2, 3, 4 and 5.

Table 6.x.2.1-2: Protected bands for the 2UL bands CA configuration
	E-UTRA and NR DC Configuration
	Spurious emission 

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

	CA_n50A_n78A 
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 17, 18, 19, 20, 25, 26, 27, 28, 29, 31, 33, 34, 38, 39, 40, 41, 44, 48, 65, 66, 67, 68, 69, 72, 73, 85
NR Band n1, n2, n3, n5, n7, n8, n12, n20, n25, n28, n34, n38, n39, n40, n41, n65, n66, n79

	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	
	Frequency range
	1400
	
	1427
	-32
	27
	

	NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 19:
Applicable when the assigned carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.


< End of change>
3. Conclusion
This paper discussed the required MSDs for CA_n50-n78. It is proposed to approve the text proposal.
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