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1. Introduction

The basket WI for Dual Connectivity (DC) of 1 band LTE (1DL/1UL) and 1 NR band (1DL/1UL) including the support of  UL DC_8B_n1A was approved during RAN#102[1]. In this text proposal, we provide the co-existence studies and the corresponding TP to the TR.
Note that there is no pending draft CRs/or TPs for the fallback combinations in the same meeting.

2. Discussion

In this section, we provide further analysis for the downlink DC_8B_n1A with uplink DC_8B_n1A configuration as in Table 2-1.
Table 2-1:  Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	Single UL allowed

	DC_8B_n1A
	DC_8B_n1A
	No


As uplink DC_8B_n1A contains intra-band UL CCs on band 8, the BCSs for CA_8B are provided in Table 2-2 below. Note that current specification (TS 36.101 V18.4.0) specified two BCSs for CA_8B, BCS0 and BCS1.

Table 2-2:  BCS for CA_8B in current specification (TS 36.101 V18.4.0)
	
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA configuration
	Uplink CA configurations
(NOTE 3)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_8B
	CA_8B
	5,10
	10
	20
	0

	
	
	10
	5
	
	

	
	
	10
	3, 5
	15
	1

	
	
	3, 5
	10
	
	


Then, with consideration of the minimum and maximum aggregated CBW, 3+3 and 10+10 (MHz) from Table 2-2, the co-existence studies can be analysed as in Table 2-3 and Figure 2-1 below, based on the guidelines in TS 38.846.
Table 2-3: Co-existence studies for intra-band UL CA_8B part of UL DC_8B_n1A
	Configuration
	Channel
BW
	Minimum
Channel
separation
	Maximum
Instantaneous UL BW
	Minimum
frequency
	Maximum
frequency
	(MHz)

	Data
	3+3, 10+10
	0
	20
	880
	915
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	880
	883
	900
	915
	912
	895

	2nd
	I fU1L - fU2L I
	I fU1L - fU3L I
	fU1L + fU2L
	fU1H + fU2H
	-
	-

	Interference ranges
	3
	20
	1763
	1827
	-
	-

	3rd
	2*fU1L - fU3L
	2*fU1H - fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	-
	-

	Interference ranges
	860
	935
	2643
	2742
	-
	-

	4th
	I 2*fU1L - 2*fU2L I
	I 2*fU1H - 2*fU3H I
	3*fU1L - fU3L
	3*fU1H - fU3H
	3*fU1L + fU2L
	3*fU1H + fU2H

	Interference ranges
	6
	40
	1740
	1850
	3523
	3657

	5th
	I 3*fU1L - 2*fU3L I
	I 3*fU1H-2*fU3H I
	4*fU1L - fU3L
	4*fU1H - fU3H
	4*fU1L + fU2L
	4*fU1H + fU2H

	Interference ranges
	840
	955
	2620
	2765
	4403
	4572

	6th
	I 3*fU1L - 3*fU2L I
	I 3*fU1H-3*fU3H I
	4*fU1L - 2*fU3L
	4*fU1H - 2*fU3H
	5*fU1L - fU3L
	5*fU1H - fU3H

	Interference ranges
	9
	60
	1720
	1870
	3500
	3680

	7th
	I 4*fU1L - 3*fU3L I
	I 4*fU1H-3*fU3H I
	5*fU1L - 2*fU3L
	5*fU1H - 2*fU3H
	6*fU1L - fU3L
	6*fU1H - fU3H

	Interference ranges
	820
	975
	2600
	2785
	4380
	4595

	9th
	I 5*fU1L - 4*fU3L I
	I 5*fU1H-4*fU3H I
	6*fU1L - 3*fU3L
	6*fU1H - 3*fU3H
	7*fU1L - 2*fU3L
	7*fU1H - 2*fU3H

	Interference ranges
	800
	995
	2580
	2805
	4360
	4615
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Figure 2-1: Co-existence studies for intra-band UL CA_8B part of UL DC_8B_n1A
Although it can be observed that the 3rd, 5th, 7th, 9th IMD generated by two CCs from UL band 8 might fall into own Rx of band 8, when considering 1RB+1RB scenario, currently no such requirement is considered in the LTE specification. Therefore no additional MSD is needed since no IMD generated by two CCs from UL band 8 will fall into own Rx of band n1.
Then with the similar consideration, the triple beat IMD products can be analysed as in Table 2-4 and Figure 2-2 below, based on the guidelines in TS 38.846.
Table 2-4: Band 8 and Band n1 triple beat IMD products
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	　
	CBW

	Frequency
	880
	883
	900
	915
	　
	3+3, 10+10

	CC location
	fSCCL
	fSCCH
	fU2H
	fU3H
	　
	Min ch. separation

	Frequency
	1920
	1980
	912
	895
	　
	0

	1st order TB
	IfU3L-fU1L-fSCCL|
	IfU2L-fU1L-fSCCH|
	IfU2L-fU1L+fSCCL|
	IfU3L-fU1L+fSCCH|
	　
	Max ch. separation

	Ranges
	1900
	1977
	1923
	2000
	　
	20

	1st order TB
	IfU2L+fU1L-fSCCH|
	IfU1H+fU2H-fSCCL|
	IfU2L+fU1L+fSCCL|
	IfU1H+fU2H+fSCCH|
	　
	　

	Ranges
	217
	93
	3683
	3807
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Figure 2-2: Co-existence studies triple beat
 It can be observed that there is no TB falling into the Rx frequency range of the band 8 or band n1.
3. Conclusion
In this paper, we provide the co-existence studies for uplink DC_8B_n1A, as there is no additional MSD needed based on the analysis result, it is proposed to approved the text proposal in section 5.
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5. Text proposal to 37.718-11-11
6.1.x
DC_8_n1
6.1.x.1
Configuration for DC
Table 6.1.x.1-1:  Inter-band EN-DC configurations within FR1 (two bands)
	EN-DC

configuration
	Uplink EN-DC

configuration
	Single UL allowed

	DC_8B_n1A
	DC_8A_n1A
DC_8B_n1A
	No


Note that the DL DC_8B_n1A with UL DC_8A_n1A configuration is already specified in the Rel.18 specification via draft CR approach.
6.1.x.2
Maximum output power for DC
Table 6.1.x.2-1: Maximum output power for inter-band EN-DC (two bands)
	DC configuration
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_8B_n1A
	23
	+2/-3


6.1.x.3
Spurious emission band UE co-existence for DC
Note that the spurious emission band UE co-existence for DC_8_n1 is already specified in the current specification, no additional impact is expected.
6.1.x.4
MSD analysis for DC
Since the DL DC_8B_n1A with UL DC_8A_n1A configuration is already specified, the coexistence analysis provided in this section is focused on the UL DC_8B_n1A which contains intra-band UL CA component. As band 8 and band n1 belong to adjacent band groups, FR1-1 & FR1-2, further analysis on intra-band IMD & triple beat analysis is needed.

In Table 6.1.x.4-1, up to 9th order IMD ranges for 2CCs on intra-band CA_8B are listed, with the corresponding figure in figure 6.1.x.4-1.

Table 6.1.x.4-1: Co-existence studies for intra-band UL CA_8B part of UL DC_8B_n1A
	Configuration
	Channel
BW
	Minimum
Channel
separation
	Maximum
Instantaneous UL BW
	Minimum
frequency
	Maximum
frequency
	(MHz)

	Data
	3+3, 10+10
	0
	20
	880
	915
	-

	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	fU2H
	fU3H

	Frequency
	880
	883
	900
	915
	912
	895

	2nd
	I fU1L - fU2L I
	I fU1L - fU3L I
	fU1L + fU2L
	fU1H + fU2H
	-
	-

	Interference ranges
	3
	20
	1763
	1827
	-
	-

	3rd
	2*fU1L - fU3L
	2*fU1H - fU3H
	2*fU1L + fU2L
	2*fU1H + fU2H
	-
	-

	Interference ranges
	860
	935
	2643
	2742
	-
	-

	4th
	I 2*fU1L - 2*fU2L I
	I 2*fU1H - 2*fU3H I
	3*fU1L - fU3L
	3*fU1H - fU3H
	3*fU1L + fU2L
	3*fU1H + fU2H

	Interference ranges
	6
	40
	1740
	1850
	3523
	3657

	5th
	I 3*fU1L - 2*fU3L I
	I 3*fU1H-2*fU3H I
	4*fU1L - fU3L
	4*fU1H - fU3H
	4*fU1L + fU2L
	4*fU1H + fU2H

	Interference ranges
	840
	955
	2620
	2765
	4403
	4572

	6th
	I 3*fU1L - 3*fU2L I
	I 3*fU1H-3*fU3H I
	4*fU1L - 2*fU3L
	4*fU1H - 2*fU3H
	5*fU1L - fU3L
	5*fU1H - fU3H

	Interference ranges
	9
	60
	1720
	1870
	3500
	3680

	7th
	I 4*fU1L - 3*fU3L I
	I 4*fU1H-3*fU3H I
	5*fU1L - 2*fU3L
	5*fU1H - 2*fU3H
	6*fU1L - fU3L
	6*fU1H - fU3H

	Interference ranges
	820
	975
	2600
	2785
	4380
	4595

	9th
	I 5*fU1L - 4*fU3L I
	I 5*fU1H-4*fU3H I
	6*fU1L - 3*fU3L
	6*fU1H - 3*fU3H
	7*fU1L - 2*fU3L
	7*fU1H - 2*fU3H

	Interference ranges
	800
	995
	2580
	2805
	4360
	4615
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Figure 6.1.x.4-1: Co-existence studies for intra-band UL CA_8B part of UL DC_8B_n1A
Based on Table 6.1.x.4-1,
- 3rd, 5th, 7th, 9th IMD generated by two CCs from UL band 8 might fall into own Rx of band 8, considering 1RB+1RB scenario, however, currently such requirement is not considered in the LTE specification.
- No IMD generated by two CCs from UL band 8 will fall into own Rx of band n1.
Then in Table 6.1.x.4-2, triple beat IMD products for UL DC_8B_n1A are listed, with the corresponding figure in figure 6.1.x.4-2.

Table 6.1.x.4-2: Band 8 and Band n1 triple beat IMD products
	CC location
	fU1L
	fU2L
	fU3L
	fU1H
	　
	CBW

	Frequency
	880
	883
	900
	915
	　
	3+3, 10+10

	CC location
	fSCCL
	fSCCH
	fU2H
	fU3H
	　
	Min ch. separation

	Frequency
	1920
	1980
	912
	895
	　
	0

	1st order TB
	IfU3L-fU1L-fSCCL|
	IfU2L-fU1L-fSCCH|
	IfU2L-fU1L+fSCCL|
	IfU3L-fU1L+fSCCH|
	　
	Max ch. separation

	Ranges
	1900
	1977
	1923
	2000
	　
	20

	1st order TB
	IfU2L+fU1L-fSCCH|
	IfU1H+fU2H-fSCCL|
	IfU2L+fU1L+fSCCL|
	IfU1H+fU2H+fSCCH|
	　
	　

	Ranges
	217
	93
	3683
	3807
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Figure 6.1.x.4-1: Co-existence studies triple beat
Based on Table 6.1.x.4-2, there is no TB falling into the Rx frequency range of the band 8 or band n1.

 Based on the above, it can be concluded that no additional MSD is needed.

6.1.x.5
∆TIB and ∆RIB values
For DC_8B_n1A, the (TIB,c and (RIB values are already covered by the DC_8_n1, which is already specified in the current specification.
<End of Text Proposal>
3GPP
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