[bookmark: _Hlk528502858][bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting #100-e	R4-2112017
Electronic Meeting, 16th to 27th Aug, 2021

Agenda Item:	8.6.1
Source: 	MediaTek Inc.
Title: 	Further discussion on MSD due to IMD5 for CA_n41C-n66A
Document for:	Approval
1. Introduction
In last RAN4 meeting, it has been discussed MSD due to IMDs for band combinations. However there’s large difference on MSD due to IMD5 for CA_n41C-n66A for the contributions [2][3] in last meeting. Following the WF[1], the contribution provide our analysis and view for the case.
2. Discussion
1 
2 
NR UL CCA configurations has started to be introduced in Rel-17 and MSD due to IMDs were discussed in previous meetings. One of the undetermined issue was MSD due to IMD5 for CA_n41C-n66A since there was 10dB difference between analyses of company contributions. We would like to provide analyses and our view here. 
Case 1 Separated antenna
The parameters assumption are listed in table 1. It is assumed the spur level arrive victim PRX and DRX are equal. The analysis result is listed in table 2.
	Parameter
	Value
	Unit

	Antenna isolation 
	10
	dB

	n41 filter rejection at n66 DL range
	30
	dB

	IMD5 spur level at n41 PA output
	-30
	dBm/MHz

	Front-end loss 
	4
	dB

	PA RXBN noise
	-125
	dBm/Hz

	Thermal noise at n66 RX ANT port
	-166
	dBm/Hz

	Transceiver effective phase noise 
	-150
	dBc/Hz

	SNR requirement for QPSK
	-1
	dB



Table 1 Receiver performance parameters for MSD analysis

	Direct Signal Path

	Parameter
	Main
	Diversity
	 

	n41 TX power at antenna port (Primary path)
	23
	23
	dBm

	n41 PA output IMD5 spur level at n66 freq
	-23
	-23
	dBm

	n41 TX IMD5 spur level at n66 PRX/DRX LNA port
	-67
	-67
	dBm

	n41 noise power at n66 DUP- COM port
	-99
	NA
	dBm/5MHz

	n41 noise power at n66 DRX ANT port
	NA
	-99
	dBm/5MHz

	Thermal noise at RX ant port
	-166
	-166
	dBm/Hz

	Total noise level refers to receiver LNA port
	-67
	-67
	dBm

	Combined

	Combined B66 REFSENS (5MHz BW)
	-67
	dBm

	MSD (5MHz BW)
	32.5
	dB



Table 6.1.x.5-4 Link analysis for n66 5MHz REFSENS calculation
	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_n41C-n66A
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2640
	100
	1 (RBstart=171)
	2640
	
	
	

	
	n66
	N/A
	5
	N/A
	2197.5
	[32.5]
	FDD
	IMD5



Case 2 Shared antenna
The primary path is using a diplexer for CA_n41C-n66A implementation. According to the data provided by our vendor pool, the isolation of the diplexer is around 10dB (typ 15dB and worst 8dB). Thus there’s only small MSD difference than separated antenna architecture in PRX while it still provides better MSD with the advantage of DRX. The calculated MSD is ~25dB.
Considering previous RAN4 work only specify worst case scenario for MSD and specs need to accommodate different UE implementations, we would propose
Proposal 1: For the CA_n41C-n66A MSD relaxation, we propose worst case scenario as below:
	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_n41C-n66A
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2640
	100
	1 (RBstart=171)
	2640
	
	
	

	
	n66
	N/A
	5
	N/A
	2197.5
	[32.5]
	FDD
	IMD5



Conclusion
Proposal 1: For the CA_n41C-n66A MSD relaxation, we propose worst case scenario as below:
	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_n41C-n66A
	n41
	2545
	90
	1 (RBstart=0)
	2545
	N/A
	TDD
	N/A

	
	
	2640
	100
	1 (RBstart=171)
	2640
	
	
	

	
	n66
	N/A
	5
	N/A
	2197.5
	[32.5]
	FDD
	IMD5
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