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1. Introduction

This contribution provides a text proposal for inter-band CA_n41A-n50A. It presents an update to highlight the obligation to have TDD synchronisation between the two bands. It is proposed to adopt this TP in TR 38.716-02-00.
2. Text proposal
< Start of change>
6.17

CA_n41-n50
6.17.1
Common for 1 band UL and 2 bands UL CA
6.17.1.1
Operating bands for CA

Table 6.17.1.1-1: DC band combination of bands n41+n50

	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
	

	n41
	2496 MHz
	–
	2690 MHz
	2596 MHz
	–
	2690 MHz
	TDD

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


6.17.1.2
Channel bandwidths per operating band for CA

Table 6.17.1.2-1: Supported bandwidths per CA band combination of bands n41+n50

	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_n41A-n50A
	CA_n41A-n50A
	n41
	15
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes1
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes1
	
	
	

	NOTE 1:
This UE channel bandwidth is applicable only to downlink.


6.17.1.3
Co-existence studies

Table 6.17.1.3 summarizes frequency ranges where harmonics occur for CA_n41-n50.
Table 6.17.1.3: 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

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	
	

	n50
	1432
	1517
	1432
	1517
	2864
	3034
	4296
	4551
	
	


Based on above table, there is no harmonic issue for the band combination of n41 and n50 in the bands n41 and n50.
6.17.1.4
∆TIB and ∆RIB values
For CA_n41-n50, the (TIB,c and (RIB,c values are given in the tables below.

Table 6.17.1.4-1: ΔTIB,c

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

	CA_n41-n50
	n41
	0.3

	
	n50
	0.4


Table 6.17.1.4-2: ΔRIB,c

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

	CA_n41-n50
	n41
	0

	
	n50
	0


6.17.1.5
REFSEN requirements
There are no specific REFSENS requirements

6.17.2

Specific for 2 bands UL CA

6.17.2.1
UE co-existence studies

Table 6.17.2.1-1 lists Bands n41 +Band n50 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.17.2.1-1: Band n28 and Band n50 UL harmonic and IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	1432
	1517

	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)
	1258
	979
	3928
	4207

	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)
	3475
	3948
	174
	538

	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)
	6424
	6897
	5360
	5724

	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)

	 
	2411
	2775
	1238
	1711

	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)
	2436
	2750
	1332
	1617

	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)
	5971
	6638
	1606
	2055

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

	IMD frequency limits (MHz)
	2516
	1958
	 
	 

	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)
	8920
	9587
	6792
	7241

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

	IMD frequency limits (MHz)
	7856
	8414
	 
	 

	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)
	3038
	3572
	8467
	9328

	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)
	1084
	441
	5206
	4454

	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)
	8224
	8758
	11416
	12277

	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)
	9288
	9931
	10352
	11104


Based on the table 6.17.2.1-1:

· 2nd order harmonic products may also fall into Rx frequencies of bands 46, n79
· 3nd order harmonic products may also fall into Rx frequencies of band n79

· 2nd IMD products may also fall into Rx frequencies of band n77

· 3rd IMD products may also fall into Rx frequencies of bands 7/n7, 11, 21, 22, 24, 31, 32, 38/n38, 41/n41, 42, 43, 45, 46, 50/n50, 51/n51, 69, 72, 74/n74, 75/n75, 76/n76, n77, n78

· 4th IMD products may also fall into Rx frequencies of bands 2/n2, 3/n3, 9, 25/n25, 33, 34/n34, 35, 36, 37, 39/n39, 70/n70, 

· 5th IMD products may also fall into Rx frequencies of bands 22, 42, 46, n77, n78

Table 6.17.2.1-2 lists the protected bands required for the 2UL bands CA configuration
Table 6.17.2.1-2: 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_n41A-n50A 
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 20, 24, 25, 26, 27, 28, 29, 30, 31, 34, 38, 39, 40, 42, 43, 44, 45, 48, 52, 65, 66, 67, 68, 70, 71, 73, 85

NR Band  n77, n78
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	NR Band n79

	FDL_low

	-

	FDL_high

	-50

	1

	2

	NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.


6.17.2.2
REFSENS requirements

As the TDD network is synchronized between band n41 and band n50 (UL at the same time and DL at the same time), IMD is not an issue and thus there is no MSD issue for this combination.
< End of change>

3. Conclusion
This paper highlight the obligation to have synchronization between the two TDD bands. It is proposed to adopt this TP in TR 38.716-02-00.
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