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1. Introduction

The revised New Radio Access Technology WI including LTE Band 3 plus NR Band n3 EN-DC combination was approved during RAN#79[1]. Note that the frequency blocks between LTE Band 3 and NR Band n3 are non-contiguous in this combination. In this meeting, we provide the discussion paper to support single tx switch UL mode for DC_3A_n3A in Rel.15 [2]. In this contribution, we provide the coexistence studies and UE requirement based on the single UL switched assumption for this combination in Rel.15.
2. References

[1]
RP-180536,
“Revision of WI: New Radio Access Technology”, NTT Docomo, RAN#79
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3. Text proposal to 37.863-01-01
1
Scope

The present document is a technical report for Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band under Rel-15 time frame. The purpose is to gather the relevant background information and studies in order to address Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band for the Rel-15 band combinations in Table 1-1.

Table 1-1: Release 15 DC band combination of LTE 1DL/1UL + one NR band
	DC combination
	REL independent from
	Single UL allowed (1)

	DC_1A-n77A
	Rel-15
	Yes

	DC_1A-n78A
	Rel-15
	No

	DC_1A-n79A
	Rel-15
	No

	DC_3A-n77A
	Rel-15
	Yes

	DC_3A-n78A
	Rel-15
	Yes

	DC_3A-n79A
	Rel-15
	No

	DC_11A-n77A
	Rel-15
	No

	DC_11A-n78A
	Rel-15
	No

	DC_11A-n79A
	Rel-15
	No

	DC_11A-n257A
	Rel-15
	No

	DC_18A-n77A
	Rel-15
	No

	DC_18A-n78A
	Rel-15
	No

	DC_18A-n79A
	Rel-15
	No

	DC_18A-n257A
	Rel-15
	No

	DC_19A-n77A
	Rel-15
	No

	DC_19A-n78A
	Rel-15
	No

	DC_19A-n79A
	Rel-15
	No

	DC_21A-n77A
	Rel-15
	No

	DC_21A-n78A
	Rel-15
	No

	DC_21A-n79A
	Rel-15
	No

	DC_26A-n77A
	Rel-15
	No

	DC_26A-n78A
	Rel-15
	No

	DC_26A-n79A
	Rel-15
	No

	DC_26A-n257A
	Rel-15
	No

	DC_28A-n77A
	Rel-15
	No

	DC_28A-n78A
	Rel-15
	No

	DC_28A-n79A
	Rel-15
	No

	DC_41A-n257A
	Rel-15
	No

	DC_42A-n77A
	Rel-15
	No

	DC_42A-n78A
	Rel-15
	No

	DC_42A-n79A
	Rel-15
	No

	DC_20A-n28A
	Rel-15
	No

	DC_39A-n78A
	Rel-15
	No

	DC_39A-n258A
	Rel-15
	No

	DC_1A_n257
	Rel-15
	No

	DC_3A_n257
	Rel-15
	No

	DC_3A-n258A
	Rel-15
	No

	DC_5A-n257A
	Rel-15
	No

	DC_7A-n78
	Rel-15
	No

	DC_7A-n258A
	Rel-15
	No

	DC_8A-n78A
	Rel-15
	No

	DC_8A-n79A
	Rel-15
	No

	DC_8A-n258A
	Rel-15
	No

	DC_19A-n257
	Rel-15
	No

	DC_20A-n78A
	Rel-15
	No

	DC_21A-n257
	Rel-15
	No

	DC_28A-n257
	Rel-15
	No

	DC_28A-n258A
	Rel-15
	No

	DC_38A-n78A
	Rel-15
	No

	DC_39A-n79A
	Rel-15
	No

	DC_41A-n77A
	Rel-15
	No

	DC_41A-n78A
	Rel-15
	No

	DC_41A-n79A
	Rel-15
	No

	DC_41A-n258A
	Rel-15
	No

	DC_42A-n257
	Rel-15
	No

	DC_1A-n28
	Rel-15
	No

	DC_3A-n7
	Rel-15
	No

	DC_3A-n28
	Rel-15
	No

	DC_5A-n78A
	Rel-15
	No

	DC_7A_n28
	Rel-15
	No

	DC_7A-n257A
	Rel-15
	No

	DC_66A-n257A
	Rel-15
	No

	DC_8A_n77A
	Rel-15
	No

	DC_8A_n257A
	Rel-15
	No

	DC_25A_n41A
	Rel-15
	No

	DC_26A_n41A
	Rel-15
	No

	DC_41A_n41A
	Rel-15
	No

	DC_66A_n71A
	Rel-15
	No

	DC_(n)71B
	Rel-15
	No

	DC_20A_n8A
	Rel-15
	No

	DC_46A_n78A
	Rel-15
	No

	DC_1A_n50A
	Rel-15
	No

	DC_1A_n51A
	Rel-15
	No

	DC_2A_n71A
	Rel-15
	No

	DC_3A_n50A
	Rel-15
	No

	DC_3A_n51A
	Rel-15
	No

	DC_7A_n50A
	Rel-15
	No

	DC_7A_n51A
	Rel-15
	No

	DC_20A_n50A
	Rel-15
	No

	DC_20A_n51A
	Rel-15
	No

	DC_28A_n50A
	Rel-15
	Yes

	DC_28A_n51A
	Rel-15
	No

	DC_42A_n50A
	Rel-15
	No

	DC_42A_n51A
	Rel-15
	No

	DC_66A_n260
	Rel-15
	No

	DC_2A_n257A
	Rel-15
	No

	DC_13A_n257A
	Rel-15
	No

	DC_48A_n257A
	Rel-15
	No

	DC_5A_n260
	Rel-15
	No

	DC_13A_n260A
	Rel-15
	No

	DC_48A_n260A
	Rel-15
	No

	DC_(n)41C
	Rel-15
	No

	DC_5A_n261
	Rel-15
	No

	DC_66A_n261
	Rel-15
	No

	DC_3A_n3A(2)
	Rel-15
	Yes


Note(1): Details on how to support it can be found in Section 5.2.

Note(2): only single tx switched UL mode is supported in Rel.15.
This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.

5
DC band combination of LTE 1DL/1UL + one NR band: General Part
5.2  Single Tx Switched UL

In some LTE-NR inter-band combinations, as indicated in the “Difficult for simultaneous UL” column in Table 1-1, it is difficult for UE to perform simultaneous LTE+NR UL transmission. The band combinations in which the 2nd order IMD of the simultaneous UL bands fall into its own Rx band are categorized as difficult. And the band combinations for L-L (<1GHz) and H-H (1.695GHz-2.695GHz) in which the 3rd order IMD of the simultaneous UL bands fall into its own Rx band are categorized as difficult. For non-difficult band combinations, simultaneous UL transmission is mandatory.

The following formulas define which channel combinations within difficult band combinations are not affected by IM2 and IM3. Simultaneous UL transmission is mandatory for the unaffected channel combinations in difficult band combinations. 
Interference bandwidth: IBW = |a| x CBW1 + |b| x CBW2
|a| + |b| = 2 (or 3)
CBW1 and CBW2 are UL channels
Center frequency of IBW:  fIBW = a x f1 + b x f2
f1 and f2 are center frequency of each UL channel
The range of IMD 2 (or 3):  [fIBW – IBW/2, fIBW + IBW/2]
Note1: The DL channel and UL channels are the transmission bandwidth, on which UE shall be able to apply operations which are configured by RRC reconfiguration and corresponding HARQ timing. 

Note 2: For identified difficult band combination, during two adjacent RRC reconfiguration, the changing of transmission bandwidth should not introduce IM2 and IM3, which will result in UE changing from 2Tx to 1Tx. Otherwise, UE behavior is not specified.
For DC_3A_n3A intra-band non-contiguous EN-DC combination, only single tx switched UL mode is supported in this release.
6
DC band combination of LTE 1DL/1UL + one NR band: Specific Band Combination Part
6.x
DC_3A_n3A
6.x.1
Operating bands for DC

Table 6.x.1-1: DC band combination of LTE 1DL/1UL + one NR band
	NR CA Band
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	DC_3_n3
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD


6.x.2
Channel bandwidths per operating band for DC
Table 6.x.2-1: Supported bandwidths per DC band combination of LTE 1DL/1UL + one NR band 

	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	5
MHz
	10

MHz
	15

MHz
	20

MHz
	25
MHz
	30

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	DC_3A_n3A
	3
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	50

	
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	


6.x.3
UE co-existence studies
Table 6.x.3-1 gives the UL 2nd, 3rd harmonics for DC_3A_n3A. 
Table 6.x.3-1: Band 3 and Band n3 UL harmonics products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	5130
	5355


Based on Table 6.x.3-1;

2nd order harmonic may fall into Rx frequency of bands 22, 42, 48, n77 and n78
3rd order harmonic may fall into Rx frequencies of bands 46
In Rel.15, Only Single Tx Switched UL mode is supported for this combination, hence, no IMD analysis is need. 
6.x.4
ΔTIB and ΔRIB values
No dTib or dRib is required for DC_3A_n3A as it is intra-band DC.
6.x.5
MSD, A-MPR

Note that only Single Tx Switched UL mode is supported for this combination in Rel.15, neither MSD nor A-MPR requirement is needed. 
<End of Text Proposal>
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