[bookmark: _Hlk491845607]3GPP TSG-RAN WG4 Meeting #105                                                    	R4-2218524
Toulouse, France, 14th - 18th, Nov, 2022

Source:	SK Telecom, Murata Manufacturing Co. Ltd
Title:	TP for TR 37.718-21-11 DC_1A-5A_n40A
Agenda item:			7.4.2
Document for:	Approval
1. Introduction
This contribution is a text proposal for TR 37.718-21-11 to include DC_1A-5A_n40A according to the request in [1] 
2. Text Proposal
---Start of changes---
[bookmark: _Toc104628355][bookmark: _Toc104631783][bookmark: _Toc104632429]5.x	DC_1-5_n40
5.x.1	Configurations for DC
Table 5.x.1-1: Inter-band DC configurations (three bands)
	DC
Configuration
	Uplink DC
configuration

	DC_1A-5A_n40A
	DC_1A_n40A
DC_5A_n40A



[bookmark: _Toc104631784]5.x.2	Co-existence studies
For UE coexistence study of Band 1 + Band n40, the 2nd, 3rd, 4th, and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.x.2-1
Table 5.x.2-1: Harmonic and IMD analysis
	 
	Fx low
	Fx high
	Fy low
	Fy high

	UL Frequency [MHz]
	1920
	1980
	2300
	2400

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

	2nd harmonics frequency limits (MHz)
	3840
	3960
	4600
	4800

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	6900
	7200

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

	4th harmonics frequency limits (MHz)
	7680
	7920
	9200
	9600

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

	5th harmonics frequency limits (MHz)
	9600
	9900
	11500
	12000

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

	IMD frequency limits (MHz)
	320
	480
	4220
	4380

	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)
	1440
	1660
	2620
	2880

	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)
	6140
	6360
	6520
	6780

	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)
	3360
	3640
	4920
	5280

	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)
	960
	640
	8440
	8760

	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)
	8060
	8340
	8820
	9180

	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)
	7680
	7220
	5620
	5280

	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)
	3360
	2940
	1340
	960

	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)
	11120
	11580
	9980
	10320

	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)
	10740
	11160
	10360
	10740



For UE coexistence study of Band 5 + Band n40, the 2nd, 3rd, 4th, and 5th order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.x.2-2
Table 5.216.2-2: Harmonic and IMD analysis
	 
	Fx low
	Fx high
	Fy low
	Fy high

	UL Frequency [MHz]
	824
	849
	2300
	2400

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	4600
	4800

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	6900
	7200

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

	4th harmonics frequency limits (MHz)
	3296
	3396
	9200
	9600

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

	5th harmonics frequency limits (MHz)
	4120
	4245
	11500
	12000

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

	IMD frequency limits (MHz)
	1451
	1576
	3124
	3249

	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)
	752
	602
	3751
	3976

	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)
	3948
	4098
	5424
	5649

	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)
	72
	247
	6051
	6376

	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)
	3152
	2902
	6248
	6498

	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)
	4772
	4947
	7724
	8049

	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)
	8776
	8351
	1096
	896

	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)
	5552
	5202
	2053
	2328

	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)
	10024
	10449
	5596
	5796

	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)
	8548
	8898
	7072
	7347



The Rx impacts can be identified as below.
· Co-existence analysis for DC_1_n40 UL shows that 4th IMD may fall in DL band 5.
· Co-existence analysis for DC_5_n40 UL shows that 5th IMD may fall in DL band 1.


5.x.3	∆TIB and ∆RIB values
For DC_1-5_n40, the TIB,c and RIB,c values are reused from DC_5-66_n30 which is very similar
Table 5.x.3-1: ΔTIB,c
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔTIB,c (dB)

	DC_1-5_n40
	1
	0.6

	
	5
	0.3

	
	n40
	0.5



Table 5.x.3-2: ΔRIB
	Inter-band DC configuration
	E-UTRA or NR Band
	ΔRIB,c (dB)

	DC_1-5_n40
	1
	0

	
	5
	0.2

	
	n40
	0



5.x.4	Reference sensitivity exceptions
The MSD requirement due to 5th order IMD for DC_5-66_n30 can be reused for DC_1-5_n40.
The MSD requirement due to 4th order IMD for DC_1-8_n40 can be reused for DC_1-5_n40.

Table 6.x.5-1: MSD test points for Scell due to dual uplink operation for EN-DC in NR FR1 (three bands)
	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_1A-5A_n40A
	1
	1954
	5
	25
	2144
	4.0
	IMD5

	
	5
	832
	5
	25
	877
	N/A
	N/A

	
	n40
	2320
	5
	25
	2320
	N/A
	N/A

	
	1
	1945
	5
	25
	2135
	N/A
	N/A

	
	5
	835
	5
	25
	880
	8.0
	IMD4

	
	n40
	2385
	5
	25
	2385
	N/A
	N/A




---End of changes---
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