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1. Introduction
In this document, we evaluate CA_n71-n85 MSD for 30MHz and 35MHz n71 channel BWs.
2. Discussion
In the last meeting, a WF [1] was approved with the following test points to be evaluated:
· 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


Table 2-1: 35MHz test point
· 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


Table 2-2: 30MHz test point
As shown in the Table 2-1, for 35MHz channel BW, the interference contains 3rd order distortion from the TX allocation and its image, and so ACLR1 region is listed as the source. However, for the 30MHz channel BW shown in Table 2-2, even though the interference falls in the ACLR2 region, MSD test point listed in the table is NOT the worst case. The allocated TX RBs must be lowered relative the upper edge of the TX channel BW to attain the worst-case test point as highlighted in Table 2-3.
Observation 1: 30MHz test point in the WF is not the worst-case.
· If max CBW is 30MHz with RBstart=123
	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=123)
	730.5
	5
	TBDX
	ACLR2

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


Table 2-3: 30MHz test point (worst-case)

So, multiple test points will be evaluated for the 30MHz channel BW, and a decision can be made in RAN4#108 for the final test point.
2.1. Architecture and Fractional BW
As described in [2], the 2-antenna architecture is comprised of a n71RX_n71TX/n85TX_n85RX triplexer on antenna 1 with the middle band of the triplexer optimized/tuned for n71TX, and a n71RX_n71TX/n85TX_n85RX triplexer on antenna2 with the middle band of the triplexer optimized/tuned for n85TX. The tuning for each TX band on each antenna is crucial to meet the n71->n29 UE-UE coexistence requirement for the 2-antenna option. See Figure 2.1-1.
[image: image1.png]



Figure 2.1-1: Assumed 2 antenna Architecture with each triplexer on each antenna tuned for its TX operation. Tuned triplexer on antenna 1 protects n29 RX from n71 TX.
2.2. MSD analysis

2.2.1. Simulation/Measurement Assumptions

As mentioned in [2], the critical filtering assumptions for the CA combination for the 2-antenna case are shown in table below:
	Attenuation and Isolation Parameter
	Value (dB)
	Comment

	Antenna ISO
	10
	Main antenna to diversity antenna

	Band n71 Tx – Rx rejection at n85 Rx
	40
	Triplexer 1 (Cross-band isolation); n71->n85 case

	Band n71 Ant – Tx rejection at n85 Rx
	40
	Triplexer 1 (Ant – Tx response); n71->n85 case

	Band n85 Tx – Rx rejection at n71 Tx
	45
	Triplexer 1 (Cross-band isolation); n71->n85 case

	Band n85 Ant – Rx rejection at n71 Tx
	45
	Triplexer 2 (Ant – Rx response); n71->n85 case


Table 2.2-1: Critical filter rejection values for Triplexer 1 and 2 for the 2-antenna MSD analysis

The critical measurement and simulation scenario is as follows:

	Attenuation and Isolation Parameter
	Value 
	Comment

	LO Leakage, dBc
	-60
	Main antenna to diversity antenna

	Image, dBc
	-28
	

	CIM3, dBc
	-60
	

	CIM5, dBc
	-70
	

	PA Calibration for MPR1
	-30
	ACLR (dBc)

	RX, IIP2, dBm
	54
	

	LCRB
	20
	RBs located closest to DL


2.2.2. MSD Calculation and Specification

MSD was evaluated for 3 cases. The control case was from the contribution in [2] for the 20MHz TX BW case.
The 3 additional cases are as stated in sub-clause 2 of this document, and the summary is shown in Table 2.2.2-1.

[image: image2.emf]SDL n29 REFSENS

Self Desense Primary Secondary Primary Secondary Primary Secondary Primary Secondary

Meas Int._dBc -67.9 -64 -81 -54

TX_RX_iso_RX_dB -40 -40 -40 -40 -40 -40 -40 -40

TX_RX_iso_TX_dB -45 -45 -45 -45 -45 -45 -45 -45

Interference Corr  Total, dBm -76.3 -90.7 -72.8 -86.9 -84.1 -101.2 -63.0 -77.0

Thermal Uncorr Total, dBm -93 -93 -93 -93 -93 -93 -93 -93

Total Corr+Uncorr, dBm -76.2 -88.7 -72.7 -86.0 -83.6 -92.4 -63.0 -76.9

MRC REFSENS

MSD

3GPP REFSENS

8.4 11.2 3.9 20.3

-97 -97 -97 -97

20+5_20RB86 30+5_20RB123 30+5_20RB140 35+5_20RB168

-88.6 -85.8 -93.1 -76.7


Table 2.2.2-1: MSD analysis for n71 TX -> n85 RX for 2 antenna option

For the 30MHz channel BW case where RB start =140, the IM3 ACLR along with the TX noise contributes to the MSD, but for the case of RB start = 123, the composite 5th order contributes for the worst-case condition as shown in Figure 2.2.2-1.
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Figure 2.2.2-1: TX noise plot for 30MHz TX channel BW cases for RB start = 123 and 140.
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Figure 2.2.2-2: TX noise plot for 35MHz TX channel BW cases for RB start = 168.
For the specification, we conclude the following:
	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
	[3.9]
	ACLR2

	n71
	n85
	683
	30
	15
	20 (Rbstart=123)
	730.5
	5
	[11.2]
	ACLR2

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	[20.3]
	ACLR1

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


Table 2.2.2-3: Cross-band noise MSD

Proposal 1: Use the 2-antenna MSD values as shown in Table 2.2.2-3.
3. Conclusion
Observation 1: 30MHz test point in the WF is not the worst-case.
	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
	[3.9]
	ACLR2

	n71
	n85
	683
	30
	15
	20 (Rbstart=123)
	730.5
	5
	[11.2]
	ACLR2

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	[20.3]
	ACLR1

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


Table 2.2.2-3: Cross-band noise MSD

Proposal 1: Use the 2-antenna MSD values as shown in Table 2.2.2-3.
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