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Background
A new 3DL/1UL CA WI 20+42+42 was approved in RAN#68 meeting, 2DL/1UL CA 20+42 is included in the same WI. This contribution provides a TP for TR 36.853-13 to finish the coexistence study and ∆TIB and ∆RIB values parts for 20+42+42.
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<Start of Text Proposal for TR 36.853-13>
6.x.3   Co-existence studies 
The 3rd order IMD products caused in the BS by transmitting of Band 20, Band 42 and Band 42 DL carriers (i.e. 3DL CA with one component carrier in each band) can be calculated as shown in Table 6.x.3-1 below:
Table 6.x.3-1: Band 20, Band 42 and Band 42 DL 3rd order IMD products
	BS DL carriers
	f1-low
	f1-high
	f2-low
	f2-high
	f3-low
	f3-high

	DL frequency (MHz)
	791
	821
	3400
	3600
	3400
	3600

	
	
	

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

	IMD frequency limits (MHz)
	591
	1021

	
	　
	　

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

	IMD frequency limits (MHz)
	591
	1021

	
	　
	　

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

	IMD frequency limits (MHz)
	5979
	6409

	
	　
	　

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

	IMD frequency limits (MHz)
	7591
	8021


It can be seen from Table 6.x.3-1 that in addition to the impacts of harmonics and IMD products from the constituent 2DL CA configurations, the 3rd order IMD products supporting 3 DL CA of Band (20 + 42 + 42) may fall into the BS receive band of Bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28 and 44. However, Bands 5, 6, 12, 13, 14, 17, 18, 19, 26, 27 and 44 are not intended for use in the same geographical area as Bands 20 and 42. Therefore, the focus here is on the 3rd order IMD products falling into Bands 8, 20 and 28.
Note that the 3rd order IMD products may fall into the BS own (20 MHz) receive block within Band 20. Assume that the 3 carriers transmitted by the Band (20 +42 + 42) BS are a, b and c MHz in channel bandwidth and d, e and f MHz from the lower edges of Bands 20 and 42 DL frequency bands as shown in Figure 6.x.3-1 below:
 SHAPE  \* MERGEFORMAT 



Figure 6.x.3-1: 3 carriers transmitted by the Band (20 + 42 + 42) BS
And the corresponding BS receive blocks are as shown in Figure 6.x.3-2 below:
 SHAPE  \* MERGEFORMAT 



Figure 6.x.3-2: 3 carriers received by the Band (20 + 42 + 42) 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.3-2 below:
Table 6.x.3-2: Band (20 + 42 + 42) BS DL 3rd order IMD products
	3rd order IMD products
	IMD frequency limits (MHz)

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

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

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

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

	(f2-low + f3-low – f1-high)
	6009 + e + f – d – a

	(f2-high + f3-high – f1-low)
	6009 + e + b + f + c – d

	(f1-low + f2-low + f3-low)
	7591 + d + e + f

	(f1-high + f2-high + f3-high)
	7591 + d + a + e + b + f + c


Comparing the IMD frequency limits in Table 6.x.3-2 with the BS receive blocks in Figure 6.x.3-2, it can be deduced that the 3rd order IMD products caused in the BS by transmitting of the 3 CC will only fall into the BS own receive block of Band 20 under one of the transmit configurations shown in Table 6.x.3-3 below:

Table 6.x.3-3: Band (20 + 42 + 42) BS transmit configurations with 3rd IMD within Band 20 BS own receive blocks
	1st CC channel bandwidth (a MHz)
	2nd CC channel bandwidth (b MHz)
	3rd  CC channel bandwidth (c MHz)
	CC position (d, e and f MHz)

	5
	5
	5
	31 < f - e < 51

	5
	5
	10
	26 < f - e < 51

	5
	5
	15
	21 < f - e < 51

	5
	5
	20
	16 < f - e < 51

	5
	10
	5
	31 < f - e < 56

	5
	10
	10
	26 < f - e < 56

	5
	10
	15
	21 < f - e < 56

	5
	10
	20
	16 < f - e < 56

	5
	15
	5
	31 < f - e < 61

	5
	15
	10
	26 < f - e < 61

	5
	15
	15
	21 < f - e < 61

	5
	15
	20
	16 < f - e < 61

	5
	20
	5
	31 < f - e < 66

	5
	20
	10
	26 < f - e < 66

	5
	20
	15
	21 < f - e < 66

	5
	20
	20
	20 < f - e < 66

	10
	5
	5
	26 < f - e < 56

	10
	5
	10
	21 < f - e < 56

	10
	5
	15
	16 < f - e < 56

	10
	5
	20
	11 < f - e < 56

	10
	10
	5
	26 < f - e < 61

	10
	10
	10
	21 < f - e < 61

	10
	10
	15
	16 < f - e < 61

	10
	10
	20
	11 < f - e < 61

	10
	15
	5
	26 < f - e < 66

	10
	15
	10
	21 < f - e < 66

	10
	15
	15
	16 < f - e < 66

	10
	15
	20
	15 < f - e < 66

	10
	20
	5
	26 < f - e < 71

	10
	20
	10
	21 < f - e < 71

	10
	20
	15
	20 < f - e < 71

	10
	20
	20
	20 < f - e < 71

	15
	5
	5
	21 < f - e < 61

	15
	5
	10
	16 < f - e < 61

	15
	5
	15
	11 < f - e < 61

	15
	5
	20
	6 < f - e < 61

	15
	10
	5
	21 < f - e < 66

	15
	10
	10
	16 < f - e < 66

	15
	10
	15
	11 < f - e < 66

	15
	10
	20
	10 < f - e < 66

	15
	15
	5
	21 < f - e < 71

	15
	15
	10
	16 < f - e < 71

	15
	15
	15
	15 < f - e < 71

	15
	15
	20
	15 < f - e < 71

	15
	20
	5
	21 < f - e < 76

	15
	20
	10
	20 < f - e < 76

	15
	20
	15
	20 < f - e < 76

	15
	20
	20
	20 < f - e < 76

	20
	5
	5
	16 < f - e < 66

	20
	5
	10
	11 < f - e < 66

	20
	5
	15
	6 < f - e < 66

	20
	5
	20
	5 < f - e < 66

	20
	10
	5
	16 < f - e < 71

	20
	10
	10
	11 < f - e < 71

	20
	10
	15
	10 < f - e < 71

	20
	10
	20
	10 < f - e < 71

	20
	15
	5
	16 < f - e < 76

	20
	15
	10
	15 < f - e < 76

	20
	15
	15
	15 < f - e < 76

	20
	15
	20
	15 < f - e < 76

	20
	20
	5
	20 < f - e < 81

	20
	20
	10
	20 < f - e < 81

	20
	20
	15
	20 < f - e < 81

	20
	20
	20
	20 < f - e < 81


With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the IMD interference generated within the Band 8, 20 or 28 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Band (20 + 42 + 42) BS transmitter does not share the same antenna with Band 8, 20 or 28 BS receiver.
Therefore, it is recommended that Band (20 +42 + 42) BS transmitter should not share the same antenna with Band 8 or 28 BS receiver or the own Band 20 BS receiver if the aforementioned BS transmit configurations are used unless the antenna path meets very stringent 3rd order PIM specification so that the PIM will not cause Band 8, 20 or 28 BS receiver desensitization. Note that antenna sharing may be allowed as the state-of-the-art continues to evolve in the future.
6.x.4
ΔTIB,c and ΔRIB,c values

For the UE which supports CA_20A-42A-42A the ΔTIB,c and ΔRIB,c  is defined for applicable bands in Table 6.x.4-1 and 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_20A-42A-42A
	20
	0.3

	
	42
	0.8


Table 6.x.4-2: ΔRIB,c for 3DL aggregation

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

	CA_20A-42A-42A
	20
	0

	
	42
	0.5


<End of Text Proposal>
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