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1	Introduction
In RAN4#84, the general principals on single UL transmission capability were agreed [1]. Some of key agreements are copied below:

	
· Inter-band combinations that have IM2 are categorized difficult and inter-band combinations that have IM3 for L-L and H-H combinations are categorized difficult.
· Only IM3 with L-L (below 1GHz) or H-H (1.695-2.695GHz) combinations is difficult




In this paper, we analyze the single UL capability for DC_B2_n66 based on the principals.
2	Discussion
Table 5.2B.4.1-1 in 38.101-3 [2] shows single UL capability for all intra-band cases with two bands. From the table, DC_B2_n66 is not allowed for the capability. Table 1 below is excerpted from the table 5.2B.4.1-1.

	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n28
	1
	n28
	No

	DC_1_n40
	1
	n40
	No

	DC_1_n51
	1
	n51
	No

	DC_1_n773
	1
	n77
	DC_1_n77

	DC_1_n783
	1
	n78
	No

	DC_1_n793
	1
	n79
	No

	DC_2_n5
	2
	n5
	No

	DC_2_n66
	2
	n66
	No


Table 1. Band combination for EN-DC (two bands; excerpted from Table 5.2B.4.1-1 [2])


However, both band 2 (DL: 1930 – 1990 MHz; UL: 1850 – 1910 MHz) and n66 (DL: 2110 – 2200 MHz; UL: 1710 – 1780 MHz) can be categorized as high band (1.695 – 2.695 GHz) from the band group definition in the agreement. 
Based on an IMD calculation, the band combination, DC_B2_n66, generates IM3 which falls into the band 2 DL range. Table 2 shows the IMD analysis.

In 36.101, the same band combination for CA (CA_2A-66A) allows 20 dB MSD for an IMD3 into DL B2 and 4 dB MSD for an IMD5 into DL B66. Table 3 shows the MSD table excerpted from 36.101.

From the agreement and the IMD analysis, a single UL transmission is supposed to be allowed for DC_B2_n66. 

Proposal: A single UL transmission is being supported for DC_B2_n66.
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Table 2. Intermodulation distortion analysis for DC_B2_n66
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Table 3. MSD for LTE CA_2A-66A (excerpted from Table 7.3.1A-0f: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations in 36.101)

3	Conclusions
In this paper, IMD analysis was done for DC_B2_n66 and the following proposal was made:

Proposal: A single UL transmission is being supported for DC_B2_n66
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image1.emf
UE DL carriers B2: fx_low B2: fx_high n66: fy_low n66: fy_high

DL frequency (MHz) 1930 1990 2110 2200

UE UL carriers B2: fx_low B2: fx_high n66: fy_low n66: fy_high

UL frequency (MHz) 1850 1910 1710 1780

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

2nd harmonics frequency limits (MHz) 

3700 3820 3420 3560

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

3rd harmonics frequency limits (MHz)

5550 5730 5130 5340

4th harmonics frequency limits 4*fx_low 4*fx_high 4* fy_low 4* fy_high

4th harmonics frequency limits (MHz)

7400 7640 6840 7120

5th harmonics frequency limits 5*fx_low 5*fx_high 5* fy_low 5* fy_high

5th harmonics frequency limits (MHz)

9250 9550 8550 8900

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

IMD frequency limits (MHz) 200 70 3560 3690

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) 1920 2110 1510 1710

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) 5410 5600 5270 5470

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) 5270 4930 5930 5620

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) 8690 9030 9110 9420

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) 1640 1310 2310 1990

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) 8830 9160 8970 9290

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

IMD frequency limits (MHz) 140 400 400 140

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

IMD frequency limits (MHz) 7120 7380 7120 7380

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) 3770 4020 3220 3490

Two-tone 4th order IMD products |3*fx_low +* fy_low| |3*fx_high +1* fy_high| |3*fy_low + 1*fx_low| |3*fy_high + 1*fx_high|

IMD frequency limits (MHz) 7260 7510 6980 7250


image2.png
E-UTRA Band / Channel bandwidth / Nrs / Duplex mode Source of
EUTRA CA EutRa | uLFe | ULt uL DLF. | MSD |Duplex| 'MP
Configuration band (MHz) (MHz) Cirs (MHz) (dB) mode
2 1855 5 25 1935 20 MD3
CA_2A-66A 6 1775 5 25 2175 nA | FPP N/A
2 1883.3 5 25 19633 | _NA N/A
CA_2A-66A 66 1750 5 25 2150 ) FoD MDS





