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[bookmark: OLE_LINK4]Introduction
In last RAN4 meeting, a WF [1] on improvements to MSD table in Rel-17 was approved. There are some proposals listed below for the way forward.
P1: The combos introduced in R17 are allowed to be discussed for improvements to MSD table.
		FFS the impact on ENDC combos for R17.
		FFS how to implement these changes.
P2: Reduce or restrict the number of test points for a given MSD type and a given band combination
		FFS the number of test points.
P3: Option 1a: The specific necessity of all these types (“>ACLR2”, “ACLR1/ACLR2” and “C-IM3/C-IM5”) can be discussed on a case-by-case basis.
	Note: These types are defined in WF R4-2119878.
P4: For MSD test configurations due to cross band isolation, the proposed guidelines can be way forward.
Guideline A: The UL/DL carrier frequencies shall be carefully selected so as to minimize the frequency distance that separates the UL aggressor carrier from the DL victim’s carrier.
P5: How to specify the MSD due to cross band isolation (“>ACLR2”) for Rel-17 band combinations.
Option 1:
	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)
	

	n3
	n74
	1720
	20
	15
	100 (RBstart=0)
	1515.5
	5
	2.6
	>ACLR2

	n18
	n28
	817.5
	5
	15
	18 (RBstart=0)
	800.5
	5
	4.5
	>ACLR2

	n34
	n3
	2012.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3795
	10
	10.4
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3750
	100
	5.1
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2685
	10
	4.5
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2640
	100
	4.5
	>ACLR2

	NOTE X: When the victim DL bands are FDD bands, the UL RB allocation of victim FDD bands shouldn’t be configured



P6: FFS on whether Tx / Rx harmonic mixing tables can be merged in a common table
P7: PC2 and PC3 MSD should be merged in the common table.
		
P8: candidate options for the format of MSD table due to harmonics
Option 1: 
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	UL/DL harmonic order

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

	nX
	nY
	TBD
	5
	15
	25 (RBstart=0)
	TBD
	5
	23.5
	UL2/DL1

	



Option 2: 
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	nX
	nY
	5
	15
	25 (RBstart=0)
	10
	23.5
	Note1
	UL2/DL1

	

Note 1: The requirements should be verified for UL EARFCN or  NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the lower band.



In this paper, we’d like to provide our views to address the open issues.
Discussion on applicability and scope
For the impacts on ENDC combos for R17, we can find the following R17 NR ENDC band combinations which have MSD due to harmonic interference and cross band isolation after comparing the TS 38.101-1-ga0 with TS 38.101-1-h40.
Table 1 R17 NR ENDC band combinations which have MSD due to harmonic interference and cross band isolation
	The type of MSD
	NR ENDC band combination
	The release in which NR ENDC band combinations are introduced.

	MSD due to harmonic interference for NR ENDC
	DC_2_n77
	R17

	
	DC_42_n3
	R17

	
	DC_5_n77
	R17

	
	DC_7_n79
	R17

	
	DC_8_n7
	R17

	
	DC_12_n77
	R17

	
	DC_28_n66
	R17

	
	DC_21_n28
	R17

	
	DC_25_n77
	R17

	
	DC_25_n78
	R17

	
	DC_48_n25
	R17

	
	DC_28_n1
	R17

	
	DC_4_n28
	R17

	
	DC_66_n28
	R17

	
	DC_71_n2
	R17

	
	DC_71_n41
	R17

	
	DC_66_n77
	R17

	MSD due to cross band isolation for PC3 NR CA
	DC_41_n1
	R17

	
	DC_18_n28
	R17

	
	DC_38_n1
	R17

	
	DC_41_n1
	R17

	
	DC_12_n71
	R17

	MSD due to cross band isolation for PC2 NR CA
	DC_7_n78
	R17

	
	DC_2_n41
	R17

	
	DC_66_n41
	R17



The impact on ENDC combos for R17 is limited based on the summary above, so the WF guideline can be applicable to ENDC band combinations from R17.
Observation 1: the WF guideline can be applicable to ENDC band combinations from R17, since the impact on ENDC combos for R17 is limited based on the summary above.
For the number of test points for a given MSD type and a given band combination, we try to provide the following proposal for a compromise.
Proposal 1: More than one MSD test point can be introduced for a given band combination based on the reasonable judgement, but the maximum number of MSD test point can be five and it’s allowed to test only one configuration.
Discussion on cross band isolation MSD
Based on the approved WF [1] in last meeting, the following MSD test points due to cross band isolation (“>ACLR2”) for Rel-17 band combinations were approved.
Option 1:
	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)
	

	n3
	n74
	1720
	20
	15
	100 (RBstart=0)
	1515.5
	5
	2.6
	>ACLR2

	n34
	n3
	2012.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3795
	10
	10.4
	>ACLR2

	n46
	n78
	5190
	100
	30
	216 (RBstart=0)
	3750
	100
	5.1
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2685
	10
	4.5
	>ACLR2

	n77
	n41
	3350
	100
	30
	270 (RBstart=0)
	2640
	100
	4.5
	>ACLR2

	NOTE X: When the victim DL bands are FDD bands, the UL RB allocation of victim FDD bands shouldn’t be configured



For CA_n18-n28, company commented that 15MHz UL BW should be used. Thus, the ACLR1 of UL band n18 may have an impact on Rx band of band n28. However, after checking TS 36.101, there is a restriction on the frequency range of band 28 for CA_18-28, i.e. 758~788MHz. It’s supposed that the similar restriction should be applied for CA_n18-n28. The MSD test point for CA_n18-n28 is proposed as below.
Proposal 2: The MSD test point for CA_n18-n28 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)
	

	n18
	n28
	822.5
	15
	15
	18 (RBstart=0)
	785.5
	5
	2.6
	>ACLR2



Besides, we need to specify the MSD test point for CA_n1-n3 and CA_n1-n40 due to the “ACLR1/ACLR2” interference. Based on the analysis [2], the MSD test point for CA_n1-n3 and CA_n1-n40 due to the “ACLR1/ACLR2” interference is proposed as below.
Proposal 3: the MSD test point for CA_n1-n3 and CA_n1-n40 due to the “ACLR1/ACLR2” interference 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)
	

	n1
	n3
	1945
	50
	15
	270 (RBstart=0)
	1877.5
	5
	22.5
	ACLR1/2

	n40
	n1
	2340
	80
	30
	270 (RBstart=0)
	2167.5
	5
	TBD
	ACLR1/2


[bookmark: OLE_LINK180][bookmark: OLE_LINK96][bookmark: OLE_LINK106]Discussion on harmonic MSD
[bookmark: _Hlk52718931]Based on the approved WF, there are some open issues to be discussed for the MSD due to harmonic interference. Since RAN4 can’t reach an agreement on whether Tx / Rx harmonic mixing tables can be merged in a common table, one proposal for compromise is to use the same format for both Tx harmonic interference table and Rx harmonic mixing table, no matter whether these two tables can be merged or not.
Proposal 4: To use the same format for both Tx harmonic interference table and Rx harmonic mixing table.
For the candidate format of MSD table due to harmonics. There are two options as below.
Option 1: 
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	UL/DL harmonic order

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

	nX
	nY
	TBD
	5
	15
	25 (RBstart=0)
	TBD
	5
	23.5
	UL2/DL1

	



Option 2: 
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	nX
	nY
	5
	15
	25 (RBstart=0)
	10
	23.5
	Note1
	UL2/DL1

	

Note 1: The requirements should be verified for UL EARFCN or  NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the lower band.



From core perspective, it’s better to specify the requirements by using general method. Thus, it’s proposed to take option2 as the format of MSD table due to harmonics.
Proposal 5: Option 2 can be used as the format of MSD table due to harmonics.
Conclusion
Based on the analysis and discussion, the proposal and observations are shown below.
Observation 1: the WF guideline can be applicable to ENDC band combinations from R17, since the impact on ENDC combos for R17 is limited based on the summary above.
Proposal 1: More than one MSD test point can be introduced for a given band combination based on the reasonable judgement, but the maximum number of MSD test point can be five and it’s allowed to test only one configuration.
Proposal 2: The MSD test point for CA_n18-n28 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)
	

	n18
	n28
	822.5
	15
	15
	18 (RBstart=0)
	785.5
	5
	2.6
	>ACLR2



Proposal 3: the MSD test point for CA_n1-n3 and CA_n1-n40 due to the “ACLR1/ACLR2” interference 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)
	

	n1
	n3
	1945
	50
	15
	270 (RBstart=0)
	1877.5
	5
	22.5
	ACLR1/2

	n40
	n1
	2340
	80
	30
	270 (RBstart=0)
	2167.5
	5
	TBD
	ACLR1/2



Proposal 4: To use the same format for both Tx harmonic interference table and Rx harmonic mixing table.
Proposal 5: Option 2 can be used as the format of MSD table due to harmonics.
Option 2: 
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

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

	nX
	nY
	5
	15
	25 (RBstart=0)
	10
	23.5
	Note1
	UL2/DL1

	

Note 1: The requirements should be verified for UL EARFCN or  NR ARFCN of the aggressor (lower) band (superscript LB) such that in MHz and  with carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the lower band.
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