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1 Introduction
This contribution is a text proposal for TR 38.894 to update the requirements of CA_n40A-n41A.

Text Proposal
<Start of Text Proposal>

5.3
CA_n40A-n41A

5.3.1
Status of the band combination
5.3.1.1
Operating bands for CA
The operating bands for CA_n40-n41 are specified in Table 5.3.1.1-1.
Table 5.3.1.1-1: Inter-band CA operating bands involving FR1

	NR CA Band
	NR Band

(Table 5.2-1)
	DL interruption allowed (Note 8)

	CA_n40-n41
	n40, n41
	No

	NOTE 8:
Applicable when dynamic Tx switching is conducted. The DL interruption requirement is specified in clause 8.2.2.2.10 of 38.133 [13].


For CA_n40-n41, the current spec only considers scenarios without simultaneous Rx/Tx, which are limited by the applicable requirements of ΔTIB,c and ΔRIB,c.
5.3.1.2
Power class of the BC

The UE Power Class for uplink CA_n40A-n41A are specified in Table 5.3.1.2-1. The supported power class of the band combination would have impact on the MSD, if any, based on the following study.

 Table 5.3.1.2-1 UE Power Class for uplink CA_n40A-n41A

	Uplink CA Configuration
	Class 1 (dBm)

	Tolerance (dB)

	Class 2 (dBm)
	Tolerance

(dB)

	Class 3 (dBm)
	Tolerance (dB)

	Class 4 (dBm)
	Tolerance (dB)

	CA_n40A-n41A
	
	
	266,7
	+2/-3
	23
	+2/-3
	
	

	NOTE 6:
The UE supports PC3 within NR FDD band, and supports either PC3 or PC2 within NR TDD band.

NOTE 7:
The UE that supports PC3 within an NR TDD or FDD band and supports PC2 within a second NR TDD band may signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported [powerClassPerBand] if indicated or ue-PowerClass otherwise.


5.3.1.3
∆TIB and ∆RIB
The ΔTIB,c due to CA_n40-n41 are specified in Table 5.3.1.3-1.

Table 5.3.1.3-1: ΔTIB,c due to CA_n40-n41

	Inter-band CA combination
	NR Band
	ΔTIB,c (dB)

	CA_n40-n41
	n40
	0.53

	
	n41
	0.53

	NOTE 3:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


ΔRIB,c due to CA_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.

5.3.2
MSD analysis for simultaneous Rx/Tx

5.3.2.1
Reference UE architecture
The following reference UE architecture for CA_n40A-n41A is considered for simultaneous Rx/Tx operation.

Figure 5.3.2.1-1: Reference UE architecture for CA_n40-n41
5.3.2.2
RF component assumptions
Typical duplexer performance of n41 is shown in the figure below:
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Figure 5.3.2.2-1: Example duplexer performance of band n41
According to the available data from vendors, band n41 Rx/Tx filter rejection at n40 is around 35~39dB. We take the value of 35dB for the MSD calculation
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Figure 5.3.2.2-2: Example filter performance of band n40
In the analysis of Proposed Option 2[R4-2300916] in section 5.3.2.3, adopt value of 35dB for the band n40 Rx/Tx filter rejection at n41 referring to the filter performance of band n40.
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Figure 5.3.2.2-3 IMD landscapes sketch for CA_n40A-n41A with non-simultaneous RxTx. Left: n41 10MHz MSD due to 80MHz UL CBW in band n40, Right: n40 5MHz MSD due to 100MHz UL CBW in band n41 [R4-2300916]
Interference levels are measured using a mid-band PA for both PC3 and PC2, with the following assumptions:

· Power class 3 operation: the PA is calibrated to meet -30dBc at 26dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge,

· Power class 2 operation: the PA is calibrated to meet -31dBc at 29dBm output power using a 20 MHz, SCS15 kHz, QPSK, DFT-S-OFDM, waveform with Lcrb=100 RB at lower channel edge,

· Post PA losses: 




 4dB

· Diplexer to antenna IL:


1.5dB

· Local Oscillator (LO) leakage: 
-28dBc

· IQ Image rejection: 



-28dB

· RF transceiver impairments: 

C-IM3: -60dBc, C-IM5: -70dBc

· For n40 MSD: The PA spurious emission levels are measured in the band n40 upper 5MHz channel with the UL carrier in band n41 configured to the lowest 100MHz CBW channel, and LCRB = 270 (RBstart=0)

· For n41 MSD: The PA spurious emission levels are measured in the band n41 lower 10MHz channel with the UL carrier in band n40 configured to the highest 80MHz CBW channel, and LCRB = 216 (RBstart=1)

Figure 5.3.2.2-4 summarizes the measured PA noise levels and estimated MSD for n40, n41, and for PC2 and PC3 operations [R4-2300916]:

· For UL n41 100MHz UL CBW and LCRB=270 (RBstart=0), we measure at the band n40 5MHz CBW upper DL channel, an integrated PA noise level of -25.5dBm for PC3, and -22.4dBm for PC2 operation (Figure 5.3.2.2-4 -left)

· For UL n40 80MHz UL CBW and LCRB=216 (RBstart=1), we measure at the band n41 10MHz CBW lower DL channel, an integrated PA noise level of -23.5dBm for PC3, and -20.3dBm for PC2 operation (Figure 5.3.2.2-4 -right)

At these levels:

· Figure 5.3.2.2-4 -left shows that the band n40 5MHz MSD is 32.4dB for PC3, and 35.5dB for PC2

· Figure 5.3.2.2-4 -right shows that the band n41 10MHz MSD is 24.3dB for PC3, and 27.4dB for PC2 
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Figure 5.3.2.2-4 CA_n40-n41 non-simultaneous RxTx MSD. Left: band n40 5MHz upper channel MSD, Right: band n41 10MHz lower channel MSD [R4-2300916]
Table 5.3.2.2-1: Assumptions on MSD analysis for CA_n40-n41 for Proposed Option 4[R4-2305436]
	PA far end noise floor (dBm/Hz)
	-130

	Transceiver noise floor at PA output (dBm/Hz)
	-132

	n41 PA Tx noise regrowth beyond ACLR2 (dBc)
	40 for 10MHz @2501M

	n40 PA Tx noise regrowth beyond ACLR2 (dBc)
	40 for 10MHz @2397.5M

	PA output power at antenna port (dBm)
	26/23

	n41 Rx filter rejection at n40 Tx (dB)
	35

	n40 Tx filter rejection at n41Rx (dB)
	35

	n40 Rx filter rejection at n41Tx (dB)
	35

	n41Tx filter rejection at n40 Rx (dB)
	35

	RFIC IIP2 (dBm)
	50

	Band n40 Tx LO phase noise (dBc/Hz)
	-155

	Band n41 Rx LO phase noise (dBc/Hz)
	-155

	Antenna ISO (dB)
	10

	Band n40/n41 Tx FE Loss (dB)
	4

	Band n40/n41 Rx FE Loss (dB)
	4

	Band n40 Rx noise figure (dB)
	9

	Band n41 Rx noise figure (dB)
	11

	FFS: Other parameters 
	


5.3.2.3
Calculated MSD values
Proposed Option 1:

Table 5.3.2.3-1: Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A [R4-2304319]
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	32.3
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	24.4
	ACLR2


Proposed Option 2:

Table 5.3.2.3-2a: PC3 Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A [R4-2305741]

	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	32.4
	ACLR2


Table 5.3.2.3-2b: PC2 Cross band isolation for simultaneous RxTx in CA_n40A-n41A.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	28.9
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	35.5
	ACLR2


Proposed Option 3:
Table 5.3.2.3-3: Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A [R4-2304871]
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	X band interference source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	35
	ACLR2


Proposed Option 4:

Table 5.3.2.3-4: Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A [R4-2305436]
	DL CBW (MHz)
	5

	n40 MSD (dB)
	25.6


	DL CBW (MHz)
	10

	n41 MSD (dB)
	20.6


The agreed cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A are as follows in Table 5.4.2.3-5a and Table 5.3.2.3-5b
Table 5.3.2.3-5a: PC3 Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	[28.1]
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	[31.4]
	ACLR2


Table 5.3.2.3-5b: PC2 Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	[31.1]
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	[34.4]
	ACLR2


5.3.3
Requirements for simultaneous Rx/Tx

5.3.3.1
∆TIB and ∆RIB values　
For ΔTIB,c and ΔRIB,c applied to UE supporting inter-band carrier aggregation with simultaneous Rx/Tx are as follows.
Table 5.3.3.1-1: ΔTIB,c
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n40-n41
	0.53
	0.53

	NOTE 3:
Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.

NOTE 9:
“-” denotes ΔTIB,c = 0.

NOTE 10:
The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3 the band order from left to right is n1 and n3.


Table 5.3.3.1-2: ΔRIB,c
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n40-n41
	-
	-

	NOTE 8:
 “-” denotes ΔRIB,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-n77 the band order from left to right is n1 and n77.


5.3.3.2
Reference sensitivity requirements

Table 5.3.3.2-1a: PC3 Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	[28.1]
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	[31.4]
	ACLR2


Table 5.3.3.2-1b: PC2 Cross band isolation for simultaneous Rx-Tx with CA_n40A-n41A
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n40
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	[31.1]
	ACLR2

	n41
	n40
	2546
	100
	30
	270 (RBstart=0)
	2397.5
	5
	[34.4]
	ACLR2




<End of Text Proposal>
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