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1 Introduction
In Rel-18, CA_n39A-n41A and CA_n40A-n41A were specified to be applied to simultaneous Rx-Tx requirements. However, CA_n39A-n40A-n41A in [1], as the parent band combination should also support simultaneous Rx-Tx. This paper is to discuss the MSD requirement for the combo.
2 Discussion
2.1
Operating bands for CA
Table 2.1-1: Inter-band CA operating bands involving FR1

	NR CA Band
	NR Band

(Table 5.2-1)
	DL interruption allowed (Note 4)

	CA_n39-n40-n41
	n39, n40, n41
	

	NOTE 4:
Applicable when dynamic Tx switching is conducted across 2 UL bands. The DL interruption requirement is specified in clause 8.2.2.2.10 of 38.133 [13].


2.2
∆TIB and ∆RIB
The ΔTIB,c due to CA_n39-n40-n41 are specified in Table 2.2,,-1.

Table 2.2-1: ΔTIB,c due to CA_n39-n40-n41

	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n40-n41
	0.3
	0.3
	0.3

	NOTE 8:
“-” denotes ΔTIB,c = 0.

NOTE 9:
The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n5 the band order from left to right is n1, n3 and n5.


ΔRIB,c due to CA_n39-n40-n41 is set to zero.

It is noted that ΔTIB,c and ΔRIB,c reflect the possible UE architecture to support the CA band combination.
2.3
MSD analysis for simultaneous Rx/Tx

2.3.1
 UE co-existence studies for simultaneous Rx-Tx in CA_n39A-n40A-n41A
In [2], the co-existence studies for CA_n39-n40-n41 were analyzed, but no REFSENS requirements were specified considering only non-simultaneous Rx-Tx capability was supported for the UL configurations then. 

For UE coexistence study of Band n39 + Band n40, 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 2.3.1-1.
 Table 2.3.1-1 IMD analysis for UL n39+n40-> DL n41
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	2300
	2400

	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)
	380
	520
	4180
	4320

	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)
	1360
	1540
	2680
	2920

	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)
	6060
	6240
	6480
	6720

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

	IMD frequency limits (MHz)
	3240
	3360
	4980
	5320

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

	IMD frequency limits (MHz)
	7940
	8160
	8780
	9120

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

	IMD frequency limits (MHz)
	760
	1040
	8360
	8640

	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)
	7720
	7280
	5380
	5120

	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)
	11080
	11520
	9820
	10080

	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)
	3440
	3060
	1160
	840

	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)
	10660
	11040
	10240
	10560


For UE coexistence study of Band n39 + Band n41, 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 2.3.1-2.
Table 2.3.1-2 IMD analysis for UL n39+n41-> DL n40
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	2496
	2690

	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)
	576
	810
	4376
	4610

	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)
	1070
	1344
	3072
	3500

	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)
	6256
	6530
	6872
	7300

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

	IMD frequency limits (MHz)
	2950
	3070
	5568
	6190

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

	IMD frequency limits (MHz)
	8136
	8450
	9368
	9990

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

	IMD frequency limits (MHz)
	1152
	1620
	8752
	9220

	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)
	8880
	8064
	5184
	4830

	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)
	11864
	12680
	10016
	10370

	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)
	4310
	3648
	768
	260

	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)
	11248
	11910
	10632
	11140


For UE coexistence study of Band n40 + Band n41, 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 2.3.1-3.
Table 2.3.1-3 IMD analysis for UL n40+n41-> DL n39
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2300
	2400
	2496
	2690

	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)
	96
	390
	4796
	5090

	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)
	1910
	2304
	2592
	3080

	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)
	7096
	7490
	7292
	7780

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

	IMD frequency limits (MHz)
	4210
	4510
	5088
	5770

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

	IMD frequency limits (MHz)
	9396
	9890
	9788
	10470

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

	IMD frequency limits (MHz)
	192
	780
	9592
	10180

	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)
	8460
	7584
	7104
	6510

	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)
	12284
	13160
	11696
	12290

	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)
	3470
	2688
	2208
	1520

	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)
	12088
	12870
	11892
	12580


3rd order IMD generated by dual uplink of Band n39 + Band n40 may fall into own Rx of Band n41.

3rd order IMD and 5th order IMD generated by dual uplink of Band n40 + Band n41 may fall into own Rx of Band n39.

No IMD products generated by dual uplink of Band n39 + Band n41 fall into own Rx of Band n40.
Table 2.3.1-4 IMD for simultaneous Rx-Tx with CA_n39A-n40A-n41A
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n39-n40-n41
	n39
	1917.5
	5
	25
	1917.5
	N/A
	TDD
	N/A

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2685
	[27.1]
	TDD
	IMD3

	
	n39
	N/A 
	5
	N/A
	1915
	N/A
	TDD
	IMD31

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	2685
	10
	50
	2685
	[16.3]
	TDD
	N/A 

	NOTE 1:
This band is subject to IMD5 also which MSD is not specified.


Proposal 1: The IMD products generated by dual uplink of Band n39 + Band n40 fall into own Rx of Band n41 and Band n40 + Band n41 fall into own Rx of Band n39 for simultaneous Rx-Tx in CA_n39A-n40A-n41A should be should be defined.
3 Conclusion
This contribution provides analysis on simultaneous Rx/Tx for CA_n39-n40-n41.
Proposal 1: The IMD products generated by dual uplink of Band n39 + Band n40 fall into own Rx of Band n41 and Band n40 + Band n41 fall into own Rx of Band n39 for simultaneous Rx-Tx in CA_n39A-n40A-n41A should be should be defined.
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