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1 Introduction
This contribution is a text proposal for TR 38.894 to include CA_n28A-n40A-n41A.
Text Proposal
<Start of Text Proposal>
5.9
CA_n28A-n40A-n41A
5.9.1
Status of the band combination

5.9.1.1
Operating bands for CA
The operating bands for CA_n28-n40-n41 are specified in Table 5.9.1.1-1.
Table 5.9.1.1-1: Inter-band CA operating bands involving FR1

	NR CA Band
	NR Band

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

	CA_n28-n40-n41
	n28, 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].


For CA_n28-n40-n41, the current spec only considers scenarios without simultaneous Rx/Tx for n40 and n41.
5.9.1.2
∆TIB and ∆RIB

The ΔTIB,c due to CA_n28-n40-n41 are specified in Table 5.9.1.2-1
Table 5.9.1.2-1: ΔTIB,c due to CA_n28-n40-n41 
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n28-n40-n41
	0.3
	0.5
	0.5

	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_n28-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. 
5.9.1.3
Existing MSD requirement

Reference sensitivity exceptions due to intermodulation interference due to 2UL CA were specified for UL of n40 and n41 to DL of n28, without simultaneous Rx/Tx for n40 and n41.

Table 5.9.1.3-1: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations
	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_n28-n40-n41
	n28
	N/A
	5
	N/A
	765
	7.6
	FDD
	IMD4

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

	
	n41
	2685
	10
	50
	2685
	N/A
	TDD
	N/A


5.9.2
MSD analysis for simultaneous Rx/Tx

5.9.2.1
Reference UE architecture


[image: image1]
Figure 5.9.2.1-1: Reference UE architecture for CA_n28A-n40A-n41A

5.9.2.2
RF component assumptions
Typical duplexer performance of n28 is shown in the figure below:
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Figure 5.9.2.2-1: Example filter performance of band n28 
Typical duplexer performance of n40 is shown in the figure below:
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Figure 5.9.2.2-2: Example filter performance of band n40
Typical duplexer performance of n41 is shown in the figure below:
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Figure 5.9.2.2-3: Example duplexer performance of band n41
Table 5.9.2.2-1: Assumptions on MSD analysis for CA_n28A-n40A-n41A
	n28 Rx Rejection at n40 Tx
	41

	n28 Tx Rejection at n41 Rx
	41

	n40 Tx Rejection at n28 Tx
	40

	n40 Tx Rejection at n41 Rx
	35

	n41 Rx Rejection at n28 Tx
	40

	n41 Rx Rejection at n40 Tx
	35

	Diplexer isolation
	10

	PCB isolation
	60

	
	


For UE coexistence study of Band n28 + Band n40, 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 5.9.2.2-2.
Table 5.9.2.2-2 IMD analysis for UL n28+n40-> DL n41
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	703
	748
	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)
	1552
	1697
	3003
	3148

	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)
	994
	804
	3852
	4097

	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)
	3706
	3896
	5303
	5548

	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)
	291
	156
	6152
	6497

	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)
	4409
	4644
	7603
	7948

	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)
	3104
	3394
	6006
	6296

	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)
	8897
	8452
	692
	412

	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)
	9903
	10348
	5112
	5392

	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)
	5794
	5404
	2356
	2691

	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)
	8306
	8696
	6709
	7044


5th order IMD generated by dual uplink of Band n40 + Band n28 may fall into Rx of Band n41

5.9.2.3
Calculated MSD values
Table 5.9.2.3-1 IMD for simultaneous Rx-Tx with CA_n28A-n40A-n41A
	CA_n28-n40-n41
	n28
	740
	5
	25
	795
	N/A
	FDD
	N/A

	
	n40
	2380
	5
	25
	2380
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2540
	3.52
	TDD
	IMD5



5.9.3
Requirements for simultaneous Rx/Tx




Table 5.9.3-1 IMD for simultaneous Rx-Tx with CA_n28A-n40A-n41A
	CA_n28-n40-n41
	n28
	740
	5
	25
	795
	N/A
	TDD
	N/A

	
	n40
	2380
	5
	25
	2380
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2540
	[3.52]
	TDD
	IMD5



<End of Text Proposal>
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