3GPP TSG-RAN WG4 Meeting # 98-e                                                              R4-2100298
Electronic Meeting, Jan. 25-Feb. 5, 2021
Source: 
MediaTek Inc.
Title: 
Discussion of MSD for 3DL2UL DC_21_n28-n79 due to UL IMD issues
Agenda item:
9.7.2
Document for:
Approval
1. Introduction
In this paper, we found that there are 2UL IMD4 and IMD5 issues for ENDC bands combination of DC_21_n28-n79. The contribution is to provide MSD levels for victim bands of DC_21A_n28A-n79A.
2. Discussion

1.1  Considerations of IMD and MSD for DC_21A_n28A-n79A
Here, LTE FDD Band 28B frequency range is reused for NR n28. Therefore, UL frequency range is from 718 to 748 MHz and DL frequency range is from 773 to 803 MHz. Due to frequency of operation, there are 2UL IMD5 and IMD4 issues for DC_21A_n28A-n79A as follows. 

1.  IMD5 of UL n79 and B21: victim frequency range 791.6 MHz – 1451.6 MHz overlaps with n28 RX frequency range 773 MHz – 803 MHz. 

2. IMD4 of UL n28b and B21 : victim frequency range 4331.8 MHz – 4421.8 MHz overlaps with n79 RX frequency range 4400 MHz – 5000 MHz
As for deriving IMD5 MSD of DC_21A_n28A-n79A, the front-end isolation parameters and spur levels are shown in Table 1. Moreover, the spur aggregated bandwidth is 60MHz. The overlapping bandwidth between victim frequency range and n28 RX frequency is 11.4MHz which is wider than n28 RX 5MHz channel bandwidth. 
Table 1: n28 reference sensitivity relaxation due to IMD5 of DC_21A_n28A-n79A

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	PCB isolation from TX to RX
	65
	dB

	Primary RX front-end and path loss
	4.5
	dB

	Diversity RX front-end and path loss
	4
	dB

	Conductive rejection from PA output to LNA input
	45
	dB

	SNR requirement for QPSK
	-1
	dB

	Spur level at primary path referred to antenna port  
	-95.8
	dBm/5MHz

	Spur level at diversity path referred to antenna port  
	-95.8
	dBm/5MHz

	Total Noise  
	-90.6
	dBm/5MHz

	REFSENS relaxation 
	3.9
	dB


As for deriving IMD4 MSD of DC_21A_n28A-n79A, the front-end isolation parameters and spur levels are shown in Table 2. Moreover, the spur aggregated bandwidth is 20MHz. The overlapping bandwidth between victim frequency range and n79 RX frequency is 21.8MHz which is narrower than n79 RX 40MHz channel bandwidth. 

Table 2: n79 reference sensitivity relaxation due to IMD4 of DC_21A_n28A-n79A

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	PCB isolation from TX to RX
	65
	dB

	Primary RX front-end and path loss
	4.5
	dB

	Diversity RX front-end and path loss
	4
	dB

	Conductive rejection from PA output to LNA input
	57
	dB

	SNR requirement for QPSK
	-1
	dB

	Spur level at primary path referred to antenna port  
	-87
	dBm/20MHz

	Spur level at diversity path referred to antenna port  
	-87
	dBm/20MHz

	Total Noise  
	-81.7
	dBm/40MHz

	REFSENS relaxation 
	3.9
	dB


Observation 1: The MSD requirements of DC_21A_n28A-n79A due to 2UL IMD are shown in Table 3. 

	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	800.5
	3.9
	IMD5

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	 800.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	3.9
	IMD4


Table 3: MSD for DC_21A_n28A-n79A 
Additionally, if 728 - 738 MHz for the UL and 783 - 793 MHz for the DL are used for NR n28. Then the restricted frequency overlapping ranges are as follows.  
1. IMD5 of UL n79 and B21: victim frequency range 791.6 MHz – 1451.6 MHz overlaps with n28 RX frequency range 783 MHz – 793 MHz. 

2. IMD4 of UL n28 and B21 : victim frequency range 4351.8 MHz – 4401.8 MHz overlaps with n79 RX frequency range 4400 MHz – 5000 MHz

In this restricted n28 frequency range, regarding the IMD4 spur frequency range, there is only 1.8MHz overlapped with n79 RX band.
Table 4: n28 reference sensitivity relaxation due to IMD5 of DC_21A_n28A-n79A

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	PCB isolation from TX to RX
	65
	dB

	Primary RX front-end and path loss
	4.5
	dB

	Diversity RX front-end and path loss
	4
	dB

	Conductive rejection from PA output to LNA input
	45
	dB

	SNR requirement for QPSK
	-1
	dB

	Spur level at primary path referred to antenna port  
	-95.8
	dBm/5MHz

	Spur level at diversity path referred to antenna port  
	-95.8
	dBm/5MHz

	Total Noise  
	-90.6
	dBm/5MHz

	REFSENS relaxation 
	3.9
	dB


Table 5: n79 reference sensitivity relaxation due to IMD4 of DC_21A_n28A-n79A

	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	PCB isolation from TX to RX
	65
	dB

	Primary RX front-end and path loss
	4.5
	dB

	Diversity RX front-end and path loss
	4
	dB

	Conductive rejection from PA output to LNA input
	57
	dB

	SNR requirement for QPSK
	-1
	dB

	Spur level at primary path referred to antenna port  
	-97.5
	dBm/1.8MHz

	Spur level at diversity path referred to antenna port  
	-97.5
	dBm/1.8MHz

	Total Noise  
	-89.6
	dBm/40MHz

	REFSENS relaxation 
	0.5
	dB


Observation 2: With n28 frequency range restriction, the MSD requirements of DC_21A_n28A-n79A due to 2UL IMD are provided in Table 6. 

	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	790.5
	3.9
	IMD5X

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	 790.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	0.5
	IMD4X

	Note X. Frequency range in band n28 is restricted for these band combination to 728 - 738 MHz for the UL and 783-793 MHz for the DL.


Table 6: MSD for DC_21A_n28A-n79A 
Based on MSD Table 3 and Table 6, the final MSD requirements are provided in Table 7 to accommodate 2UL IMD4 and IMD5 issues of DC_21A_n28A-n79A. 

	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	800.5
	3.9
	IMD5

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	 800.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	3.9
	IMD4

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	 790.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	0.5
	IMD4X

	Note X. Frequency range in band n28 is restricted for these band combination to 728 - 738 MHz for the UL and 783-793 MHz for the DL.


Table 7: MSD for DC_21A_n28A-n79A 

Proposal 1: Based on MSD Table 3 and Table 6, the final MSD requirements are provided in Table 7 to accommodate 2UL IMD4 and IMD5 issues of DC_21A_n28A-n79A. 
3. Conclusion

In this contribution, MSD requirements are proposed to accommodate 2UL IMD4 and IMD5 issues of DC_21A_n28A-n79A for different victim bands.

Observation 1: The MSD requirements of DC_21A_n28A-n79A due to 2UL IMD are provided in Table 3. 

	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	800.5
	3.9
	IMD5

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	 800.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	3.9
	IMDY4Y

	Note Y. Without specific spectrum holding or restriction, worst-case MSD is applied.


Table 3: MSD for DC_21A_n28A-n79A

Observation 2: With n28 frequency-range restriction, the MSD requirements of DC_21A_n28A-n79A due to 2UL IMD are provided in Table 6. 

	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	790.5
	3.9
	IMD5X

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	 790.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	0.5
	IMD4X

	Note X. Frequency range in band n28 is restricted for these band combination to 728 - 738 MHz for the UL and 783-793 MHz for the DL.


Table 6: MSD for DC_21A_n28A-n79A 
Proposal 1: Based on MSD Table 3 and Table 6, the final MSD requirements are provided in Table 7 to accommodate 2UL IMD4 and IMD5 issues of DC_21A_n28A-n79A. 
There will also be MSD values provided from companies’ contribution. Thus the MSD values are put in square brackets.   
	NR Band / Channel bandwidth / NRB / MSD

	CA Configuration
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc 
	MSD
	IMD order

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

	DC_21A_n28A-n79A
	21
	1450.4
	5
	25
	1498.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	790.5
	[3.9]
	IMD5

	
	n79
	4980
	40
	216
	4980
	N/A
	N/A

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	745.5
	5
	25
	 800.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	[3.9]
	IMD4Y

	
	21
	 1460.4
	5
	25
	 1508.4
	N/A
	N/A

	
	n28
	735.5
	5
	25
	 790.5
	N/A
	N/A

	
	n79
	4420
	40
	216
	4420
	[0.5]
	IMD4X

	Note X. Frequency range in band n28 is restricted for these band combination to 728 - 738 MHz for the UL and 783-793 MHz for the DL.
Note Y. Without specific spectrum holding or restriction, worst-case MSD is applied.


Table 7: MSD for DC_21A_n28A-n79A 
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