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1. Introduction
In RAN4 #106, simultaneous Rx/Tx operation for CA_n40-n41 was extensively discussed and WF[1] had been agreed. The contribution provides continue discussion and calculation on the requirements for simultaneous Rx/Tx operation for CA_n40-n41
2. Discussion
The CA_n40-n41 has been discussed in last RAN4 meeting. It was found there may be MSD due to cross band isolation if simultaneous Rx/Tx operation is required. One of the WI[1] scope is to harmonize the requirements for NR CA, EN-DC and NR SUL corresponding combos. We provide further discussion on MSD for CA_n40-n41. We re-calculate MSD on n40/n41 with the components data in our vendor pool and calculation assumption listed below
	[bookmark: _Hlk124436496]Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	PA ACP2
	-50
	dBc

	Front-end loss 
	4
	dB

	n41 filter rejection on n40 range
	30
	dB

	n40 filter rejection on n41 range
	36
	dB

	PA RXBN noise
	-117
	dBm/Hz

	Thermal noise at n41 RX ANT port
	-165.1
	dBm/Hz

	Transceiver effective phase noise 
	-144
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB


Table 1 Receiver performance parameters for MSD analysis
In WF[1] test conditions has been agreed and copied below:
	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
	[FFS]
	ACLR2

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


· The MSD is evaluated for both PC3 and PC2.

For uplink TX in n40, since the BW is 100MHz and the lower frequency edge of DL victim BW of n41 starts from 2496MHz, there’s 1.5MHz overlap with ACP1 of n40 TX. For uplink TX in n41, since the BW is 100MHz and the higher frequency edge of DL victim BW of n40 starts from 2400MHz, there’s 1.5MHz overlap with ACP1 of n41 TX. The MSD test point are re-calculated as table below:
	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


Table 2. Proposed MSD due to cross band isolation on n41
Proposal 1: MSD due to cross band isolation of CA_n40-n41 when enabling simultaneous Rx/Tx operation is proposed as below
	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



Proposal 2: To harmonize requirements as instructed in the WID, the MSD of SUL_n41-n97 is proposed to align CA_n40-n41 as below
	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)
	

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2



As for relaxation on the UE capability for n41 with configured simultaneous Rx/Tx, three options were left in last RAN4 meeting:
Option 1(Apple):
To reduce the antenna implementation challenge: Relax the 4Rx requirement for n41 for handhelds if simultaneous Rx/Tx carrier aggregation is configured with band n40.
· The relaxation does not apply for FWA UE. 
· The relaxation does not apply to single band n41 configuration and for combinations with bands other than n40.
Option 2(CMCC):
Opening the door to more flexibility to implement 4Rx is not expected.
Option 3(MediaTek):
For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation
It is usually required for one antenna to support multiple band frequency range. However, due to limited space for antenna design, there’s trade off that not all antennas can support full frequency range of all supported bands. In general, there’s less margin on transmit TRP requirement then receiving TIS requirements. There may also be some other features such as UL MIMO/TxD, SRS antenna switching and Tx switching need to be supported simultaneously. In our initial estimation, we found it is difficult to have all antennas to meet design requirements on both transmission and receiving of all the supporting bands and MRDC/NRDC combinations fulfil multiple UE capability at the same time.
Proposal 3: For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation
3. Conclusion
Proposal 1: MSD due to cross band isolation of CA_n40-n41 when enabling simultaneous Rx/Tx operation is proposed as below
	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



Proposal 2: To harmonize requirements as instructed in the WID, the MSD of SUL_n41-n97 is proposed to align CA_n40-n41 as below
	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)
	

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	25.7
	ACLR2



Proposal 3: For CA_n40A-n41A, UE is not expected to enable UL MIMO/TxD or SRS antenna switching at the same time when enabling simultaneous Rx/Tx operation
Reference:
1. R4-2303691 WF on simultaneous Rx/Tx transmission
1. RP-223354 WID revision: Simultaneous Rx/Tx band combinations for NR CA/DC, NR SUL and LTE/NR DC in Rel-18 RAN-P#98-e
