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1. Introduction
[bookmark: OLE_LINK2]Rel-16 LTE-NR DC combinations LTE 2 band + NR 1 band combination are defined in the WID [1]. This contribution is a text proposal for TR 37.716-21-11 v0.5.0 to add the missing MSD values for 7A-28A_n5A and 7C-28A_n5A
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Text Proposal
---Start of changes---
5.1.47	DC_7A-28A_n5A
DC_7C-28A_n5A
5.1.47.1	Operating bands for EN-DC
Table 5.2B.5.3-1: Band combinations EN-DC (three bands)
	EN-DC band
	E-UTRA CA band
	NR band
	Single UL allowed

	DC_7-28_n53
	CA_7-28
	n5
	DC_7_n5

	NOTE 3:	The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.



5.1.47.2	Configuration for DC
Table 5.5B.5.3-1: Inter-band EN-DC configurations (three bands)
	EN-DC
configuration
	Uplink EN-DC
configuration
(NOTE 1)
	E-UTRA CA configuration
	NR band

	DC_7A-28A_n5A4
DC_7C-28A_n5A4
	DC_7A_n5A
DC_7C_n5A
DC_28A_n5A
	CA_7A-28A
CA_7C-28A
	n5

	NOTE 4:	The frequency range in band n28 is restricted for this band combination to 703-733 MHz for the UL and 758-788 MHz for the DL.



5.1.47.3	Co-existence Studies
In these analyses the frequency range in band n28 is restricted to 703-733 MHz for the UL and 758-788 MHz for the DL
Co-existence for DC_28A_n5A UL into band 7 DL is investigated in Table 5.1.47.3-1.
Table 5.1.47.3-1: Harmonic and IMD analysis DC_28A_n5A UL
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	733
	824
	849

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

	2nd harmonics frequency limits (MHz) 
	1406
	1466
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	2109
	2199
	2472
	2547

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

	4th harmonics frequency limits (MHz)
	2812
	2932
	3296
	3396

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

	5th harmonics frequency limits (MHz)
	3515
	3665
	4120
	4245

	6th harmonics frequency limits
	6* fy_low
	6* fy_high
	6*fx_low
	6*fx_high

	6th harmonics frequency limits (MHz)
	4218
	4398
	4944
	5094

	7th harmonics frequency limits
	7* fy_low
	7* fy_high
	7*fx_low
	7*fx_high

	7th harmonics frequency limits (MHz)
	4921
	5131
	5768
	5943

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

	IMD frequency limits (MHz)
	146
	91
	1527
	1582

	3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	557
	642
	915
	995

	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)
	2230
	2315
	2351
	2431

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

	IMD frequency limits (MHz)
	292
	182
	3054
	3164

	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)
	1260
	1375
	1739
	1844

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

	IMD frequency limits (MHz)
	2933
	3048
	3175
	3280

	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)
	2693
	2563
	2108
	1963

	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)
	3999
	4129
	3636
	3781

	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)
	1141
	1006
	551
	411

	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)
	3878
	4013
	3757
	3897



Co-existence analysis in Table 5.1.47.3-1 shows that there is IMD5 impact from DC_28_n5 UL to Band 7 DL.

Co-existence for DC_7A_n5A UL into band 28 DL is investigated in Table 5.1.47.3-2.
Table 5.1.47.3-2: Harmonic and IMD analysis DC_7A_n5A UL
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1648
	1698
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	7500
	7710

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

	4th harmonics frequency limits (MHz)
	3296
	3396
	10000
	10280

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

	5th harmonics frequency limits (MHz)
	4120
	4245
	12500
	12850

	6th harmonics frequency limits
	6* fy_low
	6* fy_high
	6*fx_low
	6*fx_high

	6th harmonics frequency limits (MHz)
	4944
	5094
	15000
	15420

	7th harmonics frequency limits
	7* fy_low
	7* fy_high
	7*fx_low
	7*fx_high

	7th harmonics frequency limits (MHz)
	5768
	5943
	17500
	17990

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

	IMD frequency limits (MHz)
	1746
	1651
	3324
	3419

	3rd order IMD products
	|fy_high – 2*fx_low|
	|fy_low – 2*fx_high|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	922
	802
	4151
	4316

	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)
	4148
	4268
	5824
	5989

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

	IMD frequency limits (MHz)
	3492
	3302
	6648
	6838

	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)
	98
	47
	6651
	6886

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

	IMD frequency limits (MHz)
	4972
	5117
	8324
	8559

	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)
	9456
	9151
	896
	726

	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)
	10824
	11129
	5796
	5966

	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)
	6062
	5802
	2453
	2668

	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)
	9148
	9408
	7472
	7687



Co-existence analysis in Table 5.1.47.3-2 shows that there is IMD5 impact from DC_7_n5 UL to Band 28 DL. 
Co-existence analysis from DC_7_n5 shows that there is IMD3 and IMD5 impact from DC_7_n5 UL to Band 28 DL.
Co-existence analysis from DC_28_n5 shows that there is IMD5 impact from DC_28_n5 UL to Band 7 DL.
5.1.47.4		∆TIB and ∆RIB values
For DC_7-28_n5, the TIB,c and RIB,c values are reused from the LTE combination CA_5-7-28, and are given in the tables below.
Table 6.x.4-1: ΔTIB,c
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	DC_7-28_n5
	7
	0.3

	
	28
	0.5

	
	n5
	0.5



Table 6.x.4-2: ΔRIB
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔRIB [dB]

	DC_7-28_n5
	7
	0

	
	28
	0

	
	n5
	0



5.1.47.5	REFSENS requirements
MSD need to be defined and is TBD. Co-existence analysis in 5.1.47.3 shows that there is IMD5 impact from DC_7_n5 UL to Band 28 DL, as well as IMD5 impact from DC_28_n5 UL to Band 7 DL. Therefore, MSD values are needed in 38.101-3.
For band 28 it is used the IMD5 MSD value for band 28 in DC_18A-28A_n77A.
[bookmark: _GoBack]For band 7 it is used the IMD5 MSD value for band 7 in DC_7A-20A_n28A.
Table 7.3B.2.3.5.2-1: Reference sensitivity exceptions for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	EN-DC Configuration
	EUTRA/NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order

	DC_7A-28A_n5A
DC_7C-28A_n5A
	7
	2540
	5
	25
	2725
	N/A
	FDD
	N/A

	
	28
	721
	5
	25
	776
	4.4
	FDD
	IMD5

	
	n5
	829
	5
	25
	854
	N/A
	FDD
	N/A

	
	7
	2510
	5
	25
	2630
	5.9
	FDD
	IMD5

	
	28
	730
	5
	25
	785
	N/A
	FDD
	N/A

	
	n5
	840
	5
	25
	874
	N/A
	FDD
	N/A



---End of changes---
Reference
[1]	RP-190379, “Revised WID on Dual Connectivity (EN-DC) of 2 bands LTE inter-band CA (2DL/1UL) and 1 NR band (1DL/1UL)”, Huawei
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