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Introduction

This contribution provides a text proposal for 1UL and 2UL for CA_n40A-n79A for TR38.716-02-00[1]. 

Discussion

Table 1 illustrated the diplexer filter data collected from two vendors. 

Table 1:  diplexer filter data

	Band
	Vendor 1
	Vendor 2

	
	Tx/Rx IL (dB)
	Isolation (dB)
	Tx/Rx IL (dB)
	Isolation (dB)

	n40
	0.55, TYP

0.82, ETC
	32.7, TYP
	0.62, TYP

0.86, ETC
	35, TYP

	n79
	0.76, TYP

1.2, ETC
	25, TYP
	0.8, TYP

1.3, ETC
	23, TYP


Base on the above IL data, we suggest the following delta Tib and Rib are specified for band n40 and band n79 combination. 

Table 2: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n40-n79
	n40
	0.3

	
	n79
	0.8


Table 3: ΔRIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	CA_n40-n79
	n40
	0

	
	n79
	0.5


Since both band 40 and n79 are TDD bands, there is no MSD issue due to IMD caused by dual uplink operation. But base on the harmonic and IMD analysis, there may be 2nd harmonic issue need to addressed if simultaneous Tx/Rx is supported. However, this band combination will only be used in China where the frequency range above 4800 MHz for band n79 is allocated to IMT in China. So the 2nd harmonic issue will not be a problem for this combination. 

Reference

[1]TR 38.716-02-00: Rel-16 NR inter-band CA DC for 2 bands DL with up to 2 bands UL, v0.4.0
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6.x
CA_n40-n79

6.x.1

Common for 1 band UL and 2 bands UL
6.x.1.1

Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n40+n79

	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
	

	n40
	2300 MHz
	–
	2400 MHz
	2300 MHz
	–
	2400 MHz
	TDD

	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	TDD

	Note 1: Applicable for frequency range above 4800 MHz for Band n79 in this combination.




6.x.1.2

Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n40+n79

	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_n40A-n79A
	CA_n40A-n79A
	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	
	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	

	
	
	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	


6.x.1.3

UE co-existence studies

Table 6.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n40-n79.
Table 6.x.1.3-1: 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

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	
	

	n79
	4400
	5000
	4400
	5000
	8800
	10000
	13200
	15000
	
	


Based on above table, there is 2nd harmonic issue for the band combination of n40 and n79.
Table 6.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	mth 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

	n40
	2300
	2400
	2300
	2400
	4600
	4800
	6900
	7200
	
	

	n79
	4400
	5000
	4400
	5000
	8800
	10000
	13200
	15000
	
	


Based on above table, there may be 2nd harmonic mixing issue for the band combination of n40 and n79. However, there may be no MSD issue due to even order harmonic mixing according to the agreed WF R4-1709139 .
6.x.1.4

∆TIB and ∆RIB values
For CA_n40-n79, the (TIB,c and (RIB,c values for UEs not supporting simultaneous Rx/Tx are given in the tables below.

Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n40-n79
	n40
	0.3

	
	n79
	0.8


Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n40-n79
	n40
	0

	
	n79
	0.5


6.x.1.5

REFSENS requirements

Regarding to the MSD due to 2nd harmonic of band 40 falling into n79, since this band combination will only be used in China where the frequency range above 4800 MHz for band n79 is allocated to IMT in China. So the 2nd harmonic issue will not be a problem for this combination.
6.x.2

Specific for 2 bands UL CA
6.x.2.1

UE co-existence studies

Table 6.x.2.1-1 lists Band n40 +Band n79 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.x.2.1-1: Band n40 and Band n79 2UL bands IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2300
	2400
	4400
	5000

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

	IMD frequency limits (MHz)
	2000 - 2700
	6700 - 7400

	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)
	0 – 400
	6400 – 7700

	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)
	9000 – 9800
	11100 – 12400

	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)
	2200 – 2500
	4320 – 5080

	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)
	1900 – 2800
	10800 – 12700

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

	IMD frequency limits (MHz)
	4000 – 5400
	

	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)
	11300 – 12200
	15500 – 17400

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

	IMD frequency limits (MHz)
	13400 – 14800
	

	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)
	15200 – 17700
	4200 – 5200

	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)
	8400 – 10400
	1600 – 3100

	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)
	19900 – 22400
	13600 – 14600

	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)
	17800 – 19800
	15700 – 17200

	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.


As IMD is not an issue for TDD bands combination, there is no MSD issue for this band combination.
Table 6.x.2.1-2 lists the protected bands required for the 2UL bands CA configuration.

Table 6.x.2.1-2: Protected bands for the 2UL bands CA configuration

	UL NR CA Configuration
	Spurious emission 

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

	CA_n40-n79
	E-UTRA Band 1, 3, 5, 8, 28, 34, 39, 41, 42, 65,


	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, x

	NOTE 3:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE x:
This requirement applies when the NR carriers are confined within 2545-2575 MHz or 2595-2645 MHz and the channel bandwidth is 10 or 20 MHz

 


NOTE:
All the tables mentioned in the note of above table are specified in TS38.101-1.
6.x.2.2

REFSENS requirements

As IMD is not an issue for TDD bands combination,  there is no MSD issue due to IMD for this combination. 
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