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1 Introduction
In the previous RAN4 meeting (#107 in Incheon, Korea), discussions were held on the MSD test point for CA_n71-n85 combo when considering the legacy uplink channel bandwidth (UL CBW) and the newly introduced wider CBWs. As highlighted in the WF [1], the remaining main topics are the MSD definitions for the two new UL CBWs which are 30MHz and 35MHz are shown below: 

	<WF3 band n85 cross band MSD due to n71 UL applicable to UEs supporting optional maximum symmetrical CBW to be evaluated for RAN4#108>
· Applicable to UEs supporting the maximum optional symmetrical UL/DL CBW in band n71
· If max CBW is 35MHz
	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)
	

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	TBDX
	ACLR1

	NOTE X: applicable to UE supporting n71 optional maximum symmetrical UL/DL channel bandwidth



· If max CBW is 30MHz
	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)
	

	n71
	n85
	683
	30
	15
	20 (Rbstart=140)
	730.5
	5
	TBDX
	ACLR2

	NOTE X: applicable to UE supporting n71 optional maximum symmetrical UL/DL channel bandwidth


· 



 In this contribution paper, we will share our results on the MSD analysis for n85 DL with the two wider n71 UL bandwidths which are 30MHz and 35MHz.  Our analysis will be based on the 2-antenna architecture, and we will use the tests points shown in the WF shown above. 











2 Discussion

2.1    Architecture

As can be seen on Figure 2.1-1 below, there is no frequency gap between the n71UL and n85UL. This makes is impossible to design a multiplexer to route the two bands to a single antenna as it’s usually done for typical LB-HB CA combinations.
[image: ]
Figure 2.1-1: Spectrum allocation for the CA_n71-n85 

We will use the same two-antenna, two-triplexer RF front-end architecture as was done for the legacy n71 UL CBW case [2]. As cane be seen in Figure 2.1-2 below, the two triplexers are used to route the signals to the two antennas according to the following:
· One triplexer to route n71DL, n71UL, and n85DL to the main antenna  
· Another triplexer to route n71DL, n85UL, and n85DL to the diversity antenna.

                                                [image: ]

Figure 2.1-2: Front-end architecture for CA_n71-n85 using 2-antenna architecture

For the n71ULn85DL case, we assumed a worst-case n71UL to n85DL triplexer isolation of 40dB so that the n71UL/n71DL isolation of 55dB required for the single-band operation is maintained. Antenna rejection of 35dB (from the diplexer) is considered.
2.2     Effects of cross band interference

For n71UL n85DL , it can be observed that when the n71 UL CBW is 30MHz, the n85 DL will be affected by the ACLR2 of the n71 UL. And when the n71 UL CBW is increased to 35 MHz, ACLR1 will greatly affect n85 DL
3 MSD Analysis
or the MSD analysis, we will use the following worst-case assumptions for the RF front-end performance parameters:
· n71 Tx filter rejection at n85 RX (728MHz-746MHz): 40dB
· Cross-band TX to RX isolation: 40dB
· ACLR2 sideband level: 30dBc
· ACLR3 sideband level: 30dBc
· Front-end insertion loss: 4.5dB
· Antenna coupling: 10dB
· RxBW: 5MHz
· Output Power at antenna: 23dBm

Given the assumptions above, the MSD analysis is summarized in the table below:

	MSD Source
	Parameter
	Unit
	n71 UL  n85 DL Case 1
(30 MHz UL CBW)
	n71 UL  n85 DL Case 2
(35 MHz UL CBW)

	
	
	
	n85 main path
	n85 div. path
	n85 main path
	n85 div. path

	PA noise 
+ ACLR
	TX noise PA output due to ACLR1/ACLR2 (PC3)
	dBm/RxBW
	-35.3
	
	-19.7
	

	
	Total PA noise @ ANT 
	dBm/RxBW
	-74.8
	-84.8
	-59.2
	-69.2

	IIP2 effects
	Typical Rx IIP2
	dBm
	54
	54
	54
	54

	
	TX IM2 noise level @ ANT 
	dBm
	-98
	-108
	-98
	-108

	Thermal Noise
	3GPP REFSENS
	dBm
	-97.0
	-97.0
	-97.0
	-97.0

	
	SNR
	dB
	-1
	-1
	-1
	-1

	
	Thermal noise
	dBm
	-96.0
	-96.0
	-96.0
	-96.0

	Composite
	Composite noise
	dBm
	-74.8
	-84.8
	-59.2
	-69.2

	
	Composite noise after MRC
	dBm
	-85.2
	-69.6

	MSD
	
	dB
	10.8
	26.4



Figure 3-1: Cross-band MSD analysis for the LB-LB CA_71A-85A combination

4 Conclusion
In this discussion paper, we shared the results of our analysis of the cross-band MSD for CA_n71-n85 when considering the new n71 channel bandwidths 30MHz and 35MHz and using the test points that were decided in the previous RAN4 meeting. The summary of our results can be seen in the table below.
Proposal: Table 3-1 shows our proposed value for the n5 MSD for CA_n5n71-n85 combination with the new n71 CBWs:
	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)
	

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	26.41
	ACLR1

	n71
	n85
	683
	30
	15
	20 (Rbstart=140)
	730.5
	5
	10.81
	ACLR2

	Note 1: Applicable to UE supporting n71 optional symmetrical UL/DL channel bandwidths



Table 3-1: MSD due to cross band isolation for the CA_71A-85A combination
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