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1. Introduction

This contribution is a text proposal for TR 36.714-02-02 to add 2DL/2UL CA_21A-28A.
2. Text Proposal
----- Unchanged sections omitted -----

6.X
CA_21A-28A

6.X.1 
Operating bands for CA

Table 6.X.1-1: Inter-band CA operating bands for CA_21-28
	E-UTRA CA Band
	E-UTRA

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
	

	CA_21-28
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	
	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	


6.X.2 
Channel bandwidths per operating band for CA

Table 6.X.2-1: E-UTRA CA configuration and bandwidth combination sets for CA_21-28
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_21A-28A
	21
	
	
	Yes
	Yes
	Yes
	
	25
	0

	
	28
	
	
	Yes
	Yes
	
	
	
	


6.X.3 
 Co-existence studies
Table 6.X.3-1 lists B21+B28 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.3-1: Band 21 and Band 28 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1447.9
	1462.9
	703
	748

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

	2nd harmonics frequency limits (MHz) 
	2895.8 – 2925.8
	1406 – 1496

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

	3rd harmonics frequency limits (MHz)
	4343.7 – 4388.7
	2109 – 2244

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

	IMD frequency limits (MHz)
	699.9 – 759.9
	2150.9 – 2210.9

	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)
	2147.8 – 2222.8
	48.1 – 56.9

	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)
	3598.8 – 3673.8
	2853.9 – 2958.9

	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)
	1437.9 – 1472.9
	688 – 763

	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)
	3595.7 – 3685.7
	646.1 – 796.1

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

	IMD frequency limits (MHz)
	1399.8 – 1519.8
	

	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)
	5046.7 – 5136.7
	3556.9 – 3706.9

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

	IMD frequency limits (MHz)
	4301.8 – 4421.8
	

	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)
	1349.1 – 1544.1
	5043.6 – 5148.6

	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)
	651.8 – 816.8
	2847.7 – 2982.7

	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)
	4259.9 – 4454.9
	6494.6 – 6599.6

	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)
	5004.8 – 5169.8
	5749.7 – 5884.7


Based on Table 6.X.3-1, IMD4 and 5 may fall into own Rx of band 21 and IMD2, 3, 4 and 5 may fall into own Rx of band 28. However, taking into account that Band 21 is only operated by a certain operator so far, the Band 28 transmission for this combination is limited within 728 – 738 MHz based on the actual spectrum allocation. In this case, IMD4 issue for own Rx of band 21 and IMD2, 3, 4 and 5 issues for own Rx of B28 will be resolved. Therefore, it is concluded that there is only IMD5 issue for own Rx of band 21. On the other hand, 2nd and 3rd order IMD may also fall into Rx frequencies of bands 10, 12, 13, 17, 23, 29, 43, 44, 45, 46, 65, 66 and 67.
When 2UL inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.3-2: 2UL B21+B28 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	-
	-
	-

	Galileo
	1559
	-
	1591
	-
	-
	-

	GLONASS
	1591
	-
	1610
	-
	-
	-

	GPS
	1563
	-
	1587
	-
	-
	-

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	-
	US/Europe
	

	
	2400
	-
	2494
	-
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IMD5

	
	5150
	-
	5350
	-
	Europe
	

	
	5470
	-
	5725
	-
	
	

	
	5150
	-
	5825
	Yes
	Asia
	IMD5


6.X.4 
∆TIB and ∆RIB values

For inter-band CA_21-28, same requirements on values for ∆TIB and ∆RIB can apply with 1UL-2DL case. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.4-1 and in table 6.X.4-2:
Table 6.X.4-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_21-28
	21
	0.4

	
	28
	0.3


Table 6.X.4-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_21-28
	21
	0

	
	28
	0


6.X.5 
MSD

Based on the co-existence study in section 6.X.3, there is IMD5 issue for own Rx of Band 21 and the MSD requirement is shown in table 6.X.5-1.
Table 6.X.5-1: Band 21 MSD caused by IMD5

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_21A-28A
	21
	1450.4
	5
	25
	1498.4
	FFS
	FDD
	IMD5

	
	28
	735.5
	5
	25
	790.5
	N/A
	
	N/A
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