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1. Introduction

The basket WI for Rel.16 intra-band NR combinations was approved during RAN#80 [1]. The LTE Band 3 plus NR Band n3 EN-DC non-contiguous is introduced and proposed to continue to study the dual uplink transmission of DC_3_n3 in Rel.16. In this contribution, we provide an initial analysis on the additional UE requirements of dual uplink transmission of DC_3A_n3A including A-MPR and MSD.
2. Discussion
a. A-MPR for DC_3A_n3A
For non-contiguous intra-band EN-DC combinations, the intermodulation interference caused by dual uplink transmission has been one of the major concerns about exceeding the spectral emission limits, and A-MPR will be introduced by band combination dependent manner to mitigate the emission. Based on the experience of previous studies, 3rd IMD is expected to be the dominant factor, and higher order IMDs, for example, IM5, IM7 are not expected to have significant impact with the consideration of 2PA architecture.
In this section, we provide an initial overlook on the IM3 impact on the requirements of the general spectral emission limits considering different channel arrangements with one band pass filter data of minimum attenuation values. Two cases, case A and case B are shown in figure 1 and figure 2, the difference between case A and case B is that the filter can provide sufficient rejection in the range of the IM3 products occurring at the right side of the channels in case A only. However, the filter cannot provide sufficient rejection for the IM3 products occurring at the left side of the channels neither in case A nor case B. 
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Figure 1: IM3 products with channel arrangement case A of DC_3A_n3A
[image: image5.png]20

10

[ -

—=—Band 3 filter
UL CC1
U CC2
m— | eft IM3
s Right IM3

= = = SEM_low

— — = SEM_high





[image: image2]
Figure 2: IM3 products with channel arrangement case B of DC_3A_n3A
Based on the principle of defining the worst case for A-MPR, the A-MPR for IM3 to meet the emission limit of -25 dBm/1MHz may need to be considered for all the channel arrangement in this combination. As the A-MPR for EN-DC is defined as a formula based on the allocation sizes, at least one A-MPR function curves for 3rd IMD to meet the emission limit of -25 dBm/1MHz is needed. Whether another curve to meet the emission limit of -13 dBm/1MHz is needed with consideration of other filter data having sufficient rejection with the range of 1605MHz to 1685MHz can be further discussed.
Observation 1: For DC_3A_n3A, at least one A-MPR function curves for 3rd IMD to meet the emission limit of -25 dBm/1MHz is needed.
Another concern will be the increase of ACLR due to the non-contiguous channel arrangement, but the condition will be similar to the DC_41A_n41A, same requirement can be re-used [2].
Observation 2: For DC_3A_n3A, A-MPR for ACLR overlap can re-use the value from DC_41A_n41A.
b. MSD for DC_3A_n3A
For non-contiguous intra-band EN-DC combinations, the intermodulation interference caused by dual uplink transmission may also fall into the own downlink received band and causing DL desense. In this section, we also provide an initial overlook on the IMD interference with the consideration of channel arrangements. Table 1 shows the range of the IM3 and IM5 which will affect the own downlink received band.
Table 1: DC_3A_n3A UL IMD products
	Band 3 or n3 UL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	frequency (MHz)
	1710
	1785
	1710
	1785

	3rd order IMD products 
	2*f1-low – f2-high
	2*f2-high – f1-low

	IMD frequency limits (MHz)
	1635
	1860

	5th order IMD products 
	3*f1-low – 2*f2-high
	3*f2-high – 2*f1-low

	IMD frequency limits (MHz)
	1560
	1935


First, as the IM5 is not expected to have a significant impact on the downlink receive block with 2PA architecture, so the further analysis below is focus on the IM3. So here we assume that the 2UL CCs transmitted by the DC_3A_n3A UE are a and b MHz in channel bandwidth and c and d MHz from the lower edges of Band 3/n3, as shown in figure 3 below.
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Figure 3: 2UL CCs transmitted by the DC_3A_n3A
And the corresponding downlink receive blocks are as shown in figure 4 below.
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Figure 4: 2DL CCs received by the DC_3A_n3A
Then the 3rd order IMD products can be calculated as shown in Table 2 below.
Table 2: DC_3A_n3A UL IM3 products
	Band 3 or n3 UL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	frequency (MHz)
	1710 + c
	1710 + a + c
	1710 + d
	1710 + b + d

	3rd order IMD products 
	2*f1-low – f2-high
	2*f2-high – f1-low

	IMD frequency limits (MHz)
	1710 + 2c – b – d
	1710 + 2b + 2d – c

	Band 3 or n3 DL carriers
	f1-low
	f1-high
	f2-low
	f2-high

	frequency (MHz)
	1805 + c
	1805 + a + c
	1805 + d
	1805 + b + d


As it is obvious that the 3rd IMD will fall into the first downlink CC from the lower edges of Band 3/n3, in table 3 below we provide the uplink transmission configuration that the 3rd IMD will fall into 2nd receive DL CC.
 
Table 3: UL CC configurations with 3rd IMD within 2nd DL CC receive blocks
	1st CC channel bandwidth (a MHz)
	2nd CC channel bandwidth (b MHz)
	CC position (d and c MHz)

	5, 10, 15, 20, 25, 30
	5, 10, 15, 20
	 no impact on CC2

	5, 10, 15, 20
	25
	45 < d – c <= 50

	5, 10, 15, 20
	30
	35 < d – c <= 45


As the result above, the 3rd IMD causing the impact on 2nd downlink CC from the low the lower edges of Band 3/n3 will only occur when the channel bandwidth of the 2nd CC is larger than 20MHz, and also the two CCs are placing close to the edges of each side of Band 3/n3. It is clear that the test point for the MSD on the 1st CC is needed, but it is questionable whether the MSD on the 2nd CC is needed since the condition of IMD3 overlapping with the 2nd downlink CC is not very severe with the consideration of the channel arrangement.
Observation 3: At least one MSD test point for the 3rd IMD falling into the 1st CC is needed. 
3. Conclusion
In this contribution, we provide an initial analysis for the A-MPR and MSD for DC_3A_n3A.
Observation 1: For DC_3A_n3A, at least one A-MPR function curves for 3rd IMD to meet the emission limit of -25 dBm/1MHz is needed.

Observation 2: For DC_3A_n3A, A-MPR for ACLR overlap can re-use the value from DC_41A_n41A.
Observation 3: At least one MSD test point for the 3rd IMD falling into the 1st CC is needed.
We hope that these observations can be considered when discussing the requirement of DC_3A_n3A.
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