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Background
The revised basket WID for 3DL/1UL CA was approved in RAN #74 meeting. This contribution provides a TP for TR 36.714-03-01 to finish the co-existence studies and UE requirements relaxation for CA_1A-1A-3A_BCS0.
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6.x.3   Co-existence studies 
The 3rd order IMD products generated by BS transmitting 3DL CA at Band 1, Band 1 and Band 3 DL carriers are shown in Table 6.x.3.1-1 below.

Table 6.x.3.1-1: Band 1, Band 1 and Band 3 DL 3rd order IMD products

	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	1805
	1880
	2110
	2170
	2110
	2170

	
	
	

	3rd order IMD products 
	(f1-low + f2-low – f3-high)
	(f1-high + f2-high – f3-low)

	IMD frequency limits (MHz)
	1745
	1940

	
	
	

	3rd order IMD products 
	(f1-low + f3-low – f2-high)
	(f1-high + f3-high – f2-low)

	IMD frequency limits (MHz)
	1745
	1940

	
	
	

	3rd order IMD products 
	(f2-low + f3-low – f1-high)
	(f2-high + f3-high – f1-low)

	IMD frequency limits (MHz)
	2340
	2535

	
	
	

	3rd order IMD products 
	(f1-low + f2-low + f3-low)
	(f1-high + f2-high + f3-high)

	IMD frequency limits (MHz)
	6025
	6220


As shown in Table 6.x.3.1-1, in addition to the impacts of harmonics and IMD product from the constituent 2DL CA configurations, the 3rd intermodulation products generated by BS supporting 3DL CA of Band (1+1+3) may fall into the BS receive band of Bands 1, 3, 7, 9, 39, 40, 41 and 65. As 3rd intermodulation products may fall into own receive block of Band 3, further analysis is needed to be done.
Assume that the 3 carriers transmitted by the Band (3+1+1) BS are a, b, and c MHz in channel bandwidth and d, e, and f MHz from the lower edges of Band 3 and 1 DL frequency as shown in Figure 6.x.3.1-1 below:

[image: image1]
Figure 6.x.3.1-1: 3 carriers transmitted by the Band (3 + 1 + 1) BS
And the corresponding BS receive blocks are as shown in Figure 6.x.3.1-2 below:


[image: image2]
Figure 6.x.3.1-2: 3 carriers received by the Band (3 + 1 + 1) BS
Then the 3rd order IMD products caused in the BS by transmitting of the 3 CC can be calculated as shown in Table 6.x.3.1-2 below:
Table 6.x.3.1-2: Band (3 + 1 + 1) BS DL 3rd order IMD products

	3rd order IMD products
	IMD frequency limits (MHz)

	(f1-low + f2-low – f3-high)
	1805 + d + e – f – c

	(f1-high + f2-high – f3-low)
	1805 + d + a + e + b – f

	(f1-low + f3-low – f2-high)
	1805 + d + f – e – b

	(f1-high + f3-high – f2-low)
	1805 + d + a + f + c – e


Comparing the IMD frequency limits in Table 6.x.3.1-2 with the BS receive blocks in Figure 6.x.3.1-2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 3 CC will not fall into the BS own receive block of Band 3 regardless of the transmit configurations.

As the result above, it is recommended that the Band (1 + 1 + 3) BS transmitter should not share the same antenna with Bands 1, 7, 9, 39, 40, 41 and 65 BS receiver, in order to prevent BS receiver desensitization, unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Bands 1, 7, 9, 39, 40, 41 and 65 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
Table 6.x.3-3 summarizes frequency ranges where harmonics occur due to Band 1 + Band 3 CA with 1 UL. 

Table 6.x.3-3: Impact of 1 UL Harmonic Interference
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1710
	1785
	1920
	1980

	2nd order harmonics frequency range (MHz)
	3420 to 3570
	3840 to 3960

	3rd order harmonics frequency range (MHz)
	5130 to 5355
	5760 to 5940


It can be seen that no harmful fall down toward DL bands of interest is observed in UE side
6.x.4
∆TIB,c and ∆RIB,c values
For three simultaneous DLs and one UL of Band 1 and Band 3 for 1UL/3DL CA_3DL_1A-1A-3A_1UL_BCS0, the (TIB,c and (RIB,c  values are shown in table 6.x.4-1 and table 6.x.4-2, respectively.
Table 6.x.4-1: ΔTIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	CA_1A-1A-3A
	1
	0.3

	
	3
	0.3


Table 6.x.4-2: ΔRIB,c for 3DL aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	CA_1A-1A-3A
	1
	0

	
	3
	0


6.x.5
REFSENS requirements
For the REFSENS of 3DL/1UL CA_3DL_1A-1A-3A_1UL_BCS0, the requirements are shown in table 6.x.5-1 with the uplink configuration in table 6.x.5-2.
Table 6.x.5-1 : Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_1A-1A-3A4
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-94
	-91.5
	-90
	-89
	

	CA_1A-1A-3A5
	1
	
	
	-100
	-97
	-95.2
	-94
	FDD

	
	3
	
	
	-97
	-94
	-92.2
	-91
	

	
	
	
	
	[-99.7]8
	[-96.7]8
	[-94.9]8
	[-93.7]8
	

	NOTE 4:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.
NOTE 5:
These requirements apply when the uplink is active in Band 1 and the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz. For each channel bandwidth in Band 3, the requirement applies regardless of channel bandwidth in Band 1.




Table 6.x.5-2: Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA Configuration
	UL band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex mode

	CA_1A-1A-3A 1, 2
	1
	
	
	25
	25
	25
	25
	FDD

	CA_1A-1A-3A 1, 3
	1
	
	
	25
	45
	45
	45
	FDD

	NOTE 1:
refers to the UL resource blocks shall be located as close as possible to the downlink channel in Band 3 but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1) in the uplink channel in Band 1.

NOTE 2:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is < 60 MHz
NOTE 3:
UL allocation when the separation between the lower edge of the uplink channel in Band 1 and the upper edge of the downlink channel in Band 3 is ≥ 60 MHz.
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