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1. Introduction
In this document, we analyze IMD from ULCA as described in WF [1].
2. Discussion
2.1. Background or Problem Description
· With the advent of ULCA in the aggressor band, non-contiguous allocations can arise along with the wider end-end aggregated CA BW leaving some band combinations vulnerable to de-sense even if the coexistence requirement is met.

· If the ULCA BW is wide and the frequency spacing between the aggressor band and the victim band is small, then de-sense will occur depending on the level of filtering that exists to attenuate the IMD component in the victim RX band.

· In this case the victim band can be a FDD band or a TDD band if the band combination allows simultaneous RX/TX.

2.2. Band Combination Detection by IMD Order

· With the advent of ULCA in the aggressor band, non-contiguous allocations can arise along with the wider end-end aggregated CA BW leaving some band combinations vulnerable to de-sense even if the coexistence requirement
· See Table below for the list of band combinations that were analyzed.
· From the band combination list, we screen for IMD orders < 13 according to measured PA data as well as what was described in the WF [1]. The detection criteria is also described in the WF.
· Some PA implementation along with the UE front end implementation may require IMD orders >= 13, but these cases should be analyzed case by case.
· There were some intra-band combinations, and these combinations should be analyzed for the next meeting in a separate discussion, as the scope of this discussion is focused on inter-band.
[image: image1.emf]Combo UL_config BTx BRx FRx_L FRx_H FTx_L FTx_h FTx_IMD_BWMin IMD order

DC_1A_n7B DC_1A_n7B 7 1 2110 2170 2500 2570 50 15

CA_n2A-n48C CA_n48C 48 2 1930 1990 3550 3700 50 65

DC_3A/C_n7B DC_3A_n7B 7 3 1805 1880 2500 2570 50 27

CA_n3A-n77(2A) CA_n77(2A) 77 3 1805 1880 3300 4200 600 7

CA_n3A-n78(2A) CA_n78(2A) 78 3 1805 1880 3300 3800 400 9

DC_8A_n79C DC_8A_n79C 79 8 925 960 4400 5000 200 37

CA_n25A-n41C CA_n41C 41 25 1930 1995 2496 2690 190 7

DC_28A_n7B DC_28A_n7B 7 28 758 803 2500 2570 50 69

CA_n28A-n77(2A) CA_n77(2A) 77 28 758 803 3300 4200 600 11

CA_n28A-n78(2A) CA_n78(2A) 78 28 758 803 3300 3800 400 15

CA_n41C-n66A CA_n41C 41 66 2110 2200 2496 2690 190 5

CA_n41C-n71A CA_n41C 41 71 617 652 2496 2690 190 21

CA_n41C-n77A CA_n41C 41 77 3300 4200 2496 2690 190 9

CA_n41C-n79A CA_n41C 41 79 4400 5000 2496 2690 190 19

CA_n66A-n77(2A) CA_n77(2A) 77 66 2110 2200 3300 4200 600 5

DC_3A_n7B DC_3A_n7B 7 3 1805 1880 2500 2570 50 27

CA_n2(2A)-n30A-n66(2A) CA_n2(2A) 2 66 2110 2200 1850 1910 70 7

CA_n2(2A)-n30A-n66(2A) CA_n66(2A) 66 2 1930 1990 1710 1780 70 7

CA_n2(2A)-n30A-n66(2A) CA_n2(2A) 2 30 2350 2360 1850 1910 70 15

CA_n2(2A)-n30A-n66(2A) CA_n66(2A) 66 30 2350 2360 1710 1780 70 19

CA_n2A-n77(2A) CA_n77(2A) 77 2 1930 1990 3300 4200 600 7

DC_3A_n41C DC_3A_n41C 41 3 1805 1880 2496 2690 190 9

CA_n5A-n77(2A) CA_n77(2A) 77 5 869 894 3300 4200 600 11

CA_n30A-n77(2A) CA_n77(2A) 77 30 2350 2360 3300 4200 600 5

DC_41A_n79C DC_41A_n79C 79 41 2496 2690 4400 5000 200 19

DC_n46A-n48B DC_n46A-n48B 48 46 5150 5925 3550 3700 50 59


2.3. MSD Analysis and Specification
· PA IMD data along with MSD analysis is summarized in the table below for band combinations where IMD orders are < 13.
· For each combination the IMD of the PA was measured as a function of back off. 3 back off points were chosen. Minimum back off, back off to meet the coexistence and general spurious requirement, and the back off listed in the specification to meet general requirements. 
· MSD analysis is shown in section 4.
· It is preferred to use the IMD levels at the back-off levels that meet the general spurious and coexistence requirements. For these band combinations, the MSD due to MPR5 is preferred.
[image: image2.emf]Combo UL_config BTx BRx Min IMD order PA used IMD MPR0 (dBc) IMD  (MPR5) IMD (MPR12)

CA_n3A-n77(2A) CA_n77(2A) 77 3 7 5677 -53 -63 -76

CA_n3A-n78(2A) CA_n78(2A) 78 3 7 5677 -57 -68 -79

CA_n25A-n41C CA_n41C 41 25 7 5581 -44 -54 -59

CA_n28A-n77(2A) CA_n77(2A) 77 28 11 5677 -64 -73 -79

CA_n41C-n66A CA_n41C 41 66 5 5581 -39 -45 -51

CA_n41C-n77A CA_n41C 41 77 9 5581 -50 -60 -63

CA_n66A-n77(2A) CA_n77(2A) 77 66 5 5677 -42 -55 -70

CA_n5B CA_n5B 5 5 3 5581 -28 -42 -43

CA_n66(3A) CA_n66(2A) 66 66 11 5581 -54 -66 -66

CA_n66(A-B) CA_n66B 66 66 11 5581 -54 -66 -66

CA_n2(2A)-n30A-n66(2A) CA_n2(2A) 2 66 7 5581 -44 -54 -59

CA_n2(2A)-n30A-n66(2A) CA_n66(2A) 66 2 7 5581 -44 -54 -59

CA_n2A-n77(2A) CA_n77(2A) 77 2 7 5677 -53 -63 -76

DC_3A_n41C DC_3A_n41C 41 3 9 5581 -50 -60 -63

CA_n5A-n77(2A) CA_n77(2A) 77 5 11 5677 -64 -73 -79

CA_n30A-n77(2A) CA_n77(2A) 77 30 5 5677 -41 -55 -70


Table 2.3-1: IMD values(dBc) Vs Backoff for various IMD order
Proposal 1: Use IMD values in Table 2.3-1 to help determine MSD values proposed in section 2.4.
2.4. Determining the MSD

The IMD levels (dBc) Vs back off were shown in Table 2.3-1 in section 2.3. From those levels, the IMD level can be determined where the spurious (Global) and CA_NS_04 (US) requirements can be met. So, when those requirements are met, the IMD level corresponding to the relevant order will be used. The filter rejection assumed are also shown. We choose the architecture where interference levels at the PRX and DRX are equal since not all architectures will be able to take advantage of quadplexers for band combinations with bands in relatively close proximity.
The final values using MRC combining and equal interference on both antennas is shown in Table 2.4-1 and the specification proposal is shown in Table 2.4-2. Consider IMD MSD in both tables 2.4-1 and 2.4-2.
Table 2.4-1: IMD levels and Filter rejection assumptions for ULCA band
[image: image3.emf]Combo UL_config FTx_IMD_BWMin IMD order PA used IMD dBm/M MSD(0) Filter+Ins loss rej

CA_n3A-n77(2A) CA_n77(2A) 600 7 5677 -53 2.7 -33

CA_n3A-n78(2A) CA_n78(2A) 600 7 5677 -53 2.7 -33

CA_n25A-n41C CA_n41C 190 7 5581 -44 7.3 -35

CA_n28A-n77(2A) CA_n77(2A) 600 11 5677 -57 2.0 -33

CA_n41C-n66A CA_n41C 190 5 5581 -35 33.5 -20

CA_n41C-n77A CA_n41C 190 9 5581 -43 7.2 -35

CA_n66A-n77(2A)_im5 CA_n77(2A) 600 5 5677 -47 9.1 -33

CA_n66A-n77(2A)_im7 CA_n77(2A) 400 7 5677 -53 4.4 -33

CA_n2(2A)-n30A-n66(2A)_b2ul CA_n2(2A) 70 7 5581 -63 0.3 -35

CA_n2(2A)-n30A-n66(2A)_b66ul CA_n66(2A) 70 7 5581 -63 0.0 -35

CA_n2A-n77(2A) CA_n77(2A) 600 7 5677 -53 3.4 -33

DC_3A_n41C DC_3A_n41C 190 9 5581 -50 3.3 -35

CA_n5A-n77(2A) CA_n77(2A) 600 11 5677 -57 1.5 -33

CA_n30A-n77(2A)_im5 CA_n77(2A) 600 5 5677 -47 8.6 -33

CA_n30A-n77(2A)_im7 CA_n77(2A) 400 7 5677 -53 4.0 -33


Table 2.4-2: MSD test points for analysed inter-band combinations
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL 

BW (MHz)
	UL 
LCRB
	DL Fc 

(MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n2A-n77(2A)
	n2
	N/A
	5
	N/A
	1987.5
	3.4
	FDD
	IMD7

	
	n77
	3455
	10
	1 (RBstart=10)
	3455
	N/A
	TDD
	N/A

	
	
	3945
	10
	1 (RBstart=0)
	3945
	
	
	

	CA_n2A-n66(2A)
	n2
	N/A
	5
	N/A
	1932.5
	0.0
	FDD
	IMD7

	
	n66
	1722.5
	5
	1 (RBstart=14)
	1722.5
	N/A
	TDD
	N/A

	
	
	1777.5
	5
	1 (RBstart=0)
	1777.5
	
	
	

	CA_n3A-n77(2A)
	n3
	N/A
	5
	N/A
	1877.5
	2.7
	FDD
	IMD7

	
	n77
	3455
	10
	1 (RBstart=10)
	3455
	N/A
	TDD
	N/A

	
	
	3945
	10
	1 (RBstart=0)
	3945
	
	
	

	CA_n25A-n41C
	n25
	N/A
	5
	N/A
	1987.5
	7.3
	FDD
	IMD7

	
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2460
	100
	1 (RBstart=229)
	2460
	
	
	

	CA_n30A-n77(2A)
	n30
	N/A
	5
	N/A
	2352.5
	4.0
	FDD
	IMD7

	
	n77
	3455
	10
	1 (RBstart=17)
	3455
	N/A
	TDD
	N/A

	
	
	3825
	10
	1 (RBstart=0)
	3825
	
	
	

	CA_n41C-n66A
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2640
	100
	1 (RBstart=171)
	2640
	
	
	

	
	n66
	N/A
	5
	N/A
	2197.5
	[33.5]1
	FDD
	IMD5

	CA_n41C-n77A
	n41
	2545
	60
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2640
	100
	1 (RBstart=272)
	2640
	
	
	

	
	n77
	N/A
	5
	N/A
	3305
	7.2
	FDD
	IMD9

	CA_n66A-n77(2A)
	n66
	N/A
	5
	N/A
	2197.5
	4.4
	FDD
	IMD7

	
	n77
	3455
	10
	1 (RBstart=10)
	3455
	N/A
	TDD
	N/A

	
	
	3875
	10
	1 (RBstart=0)
	3875
	
	
	

	DC_3A_n41C
	3
	N/A
	5
	N/A
	1877.5
	3.3
	FDD
	IMD9

	
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2460
	100
	1 (RBstart=190)
	2460
	
	
	


Note 1: Pending further internal verification
3. Conclusion

Proposal 1: Use IMD values in Table 2.3-1 to help determine MSD values proposed in section 2.4. Consider IMD MSD in both tables 2.4-1 and 2.4-2.
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