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1 Background/ Scope of way forward
In RAN4#104bis-e, frequency restrictions applicable were discussed and applied to MSD test point definition but consensus, could not be reached. In this meeting further input was provided in [1, 2, 3, 4] on frequency restrictions and discussed in thread [106] Ad hoc. In this Way forward we capture the agreements reached and propose the related MSD test points and values to be captured in revisions of TP or CRs or Revision of [4].
2 Applicable frequency restrictions

In the Ad hoc session of NR_Baskets_Part_1 the following agreements were achieved

Agreement on general frequency restriction: Frequency restrictions related to band, frequency separation class, BW class and BCS are applicable restrictions for generic requirement.

To provide more detailed guidelines for companies we further define the applicable generic frequency restrictions:

Way-Forward on applicable generic frequency restriction:

· For Contiguous UL CA UL configuration the smallest BW between:

· The band bandwidth

· The ULCA CA bandwidth class

· Largest Maximum aggregated from all BCS

· For Non-Contiguous UL CA UL configuration the smallest BW between:

· The band bandwidth

· The ULCA maximum frequency separation class III of 600MHz

Further frequency restrictions may be discussed, and the following agreement was reached.

Agreements:

· When an MSD test case derived from generic restriction is not testable in a given regional frequency range further frequency restriction may be considered:

· Consideration on regional frequency restrictions and related commonly defined notes: 

· Lowest level of granularity for regional spectrum is country/regions

· Operator level frequency restriction is not considered

· further frequency range restrictions can be treated case by case.

· Principles of how to specify based on proposed rules can be a start.
Note: case by case MSD should have a TP/Discussion paper
Since there still pending clarifications needed some additional input is needed in next meeting.
Way forward on definition of regional frequency restrictions:

· Companies are encouraged to provide input to achieve better consistency on regional/country related notes
· Examples/definitions of relevant regional/country level frequency restrictions to be considered are provided

How to capture MSD test point and notes depending on generic and regional frequency range restrictions was provided in [3] and proposed here.
Way Forward on MSD test points accounting for generic and regional frequency restriction:
· If an MSD is identified with the generic frequency restriction a MSD test point and value is introduced in the UE specification
· If using an applicable regional/country frequency restriction:

· The generic test point is testable: the MSD requirement uses frequencies that are valid in the regional/country frequency range

· The generic test point is not testable and there is no MSD applies for regional/country frequency range: the MSD requirement uses frequencies that are valid in the band and a note is added to the IMD order note clarifying that this IMD order MSD is not testable in a given applicable regional/country frequency restriction

· The generic test point is not testable but there is MSD for a higher order IMD:
· Generic MSD requirement for uses frequencies that are valid in the band and a note is added to the IMD order note clarifying that this IMD order MSD is not testable in a given applicable regional/country frequency restriction

· Specific MSD requirement for higher IMD order uses frequencies that are valid in the regional/country frequency range
3 Considered even order IMD
In the Ad hoc session of NR_Baskets_Part_1 the following agreements were achieved

Agreement:

· IMD2 is ignored with 600MHz frequency separation restriction

· IMD4 MSD in low bands is considered case by case for NC ULCA in n78 and in77 UL configuration

· Band n79 may have to be considered in the future

· No higher even order is considered for specifying MSD but may still exist

Note: case by case MSD should have a TP/Discussion paper
There are IMD2 cases already in the specification and note on 600MHz restriction, it may be good to clean up the specification for those.

Way forward on IMD2: how to remove IMD2 test points and clarify the frequency restriction (600MHz or n78 BW) can be further discussed in next meeting.

4 Proposed MSDs

Based on above agreements and way forward the following MSD test points are defined for inclusion in TP/CRs and revision of [4]

Way forward on CA_n3-n41 MSD with n41C UL: The following IMD9 test point is used with Note X: MSD does not apply when the n41 spectrum is restricted to 2515-2675 MHz

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n41
	n3
	N/A
	5
	N/A
	1877.5
	[2.7] 
	FDD
	IMD9X

	 
	n41
	2541
	90
	1 (RBSTART= 18)
	2541
	N/A
	TDD
	N/A

	 
	 
	2636
	100
	1 (RBSTART= 272)
	2636
	 
	 
	 


Way Forward on CA_n5-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and below IMD4 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n5-n77
	n5
	N/A
	5
	N/A
	871.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3890
	10
	1 RBSTART=4
	3890
	 
	 
	 


Way forward on CA_n71-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and below IMD4 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n71-n77
	n71
	N/A
	5
	N/A
	619.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3765
	10
	1 RBSTART=0
	3765
	 
	 
	 


Way forward on CA_n7-n77 MSD with n77(2A) UL: The below IMD5 MSD test point is specified

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n7-n77
	n7
	N/A
	5
	N/A
	2687.5
	15
	FDD
	IMD5

	 
	n7712
	3455
	10
	1 (RBSTART=0)
	3455
	N/A
	TDD
	N/A

	 
	 
	3835
	10
	1 (RBSTART=7)
	3835
	 
	 
	 


Way forward on CA_n66-n77 MSD with n77(2A) UL: Below IMD5 and IMD7 MSD test points are specified with Note 13: A MSD does not apply when n77 spectrum is restricted to 3450-3980 MHz

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n66-n77
	n66
	N/A
	5
	N/A
	2197.5
	15
	FDD
	IMD513

	
	n7712
	3305
	10
	1 (RBstart=0)
	3305
	N/A
	TDD
	N/A

	
	 
	3855
	10
	1 (RBstart=8)
	3855
	 
	 
	 

	
	n66
	N/A
	5
	N/A
	2197.5
	1.7
	FDD
	IMD7

	 
	n7712
	3455
	10
	1 (RBstart=10)
	3455
	N/A
	TDD
	N/A

	 
	 
	3875
	10
	1 (RBstart=0)
	3875
	 
	 
	 


Way forward on CA_n25-n77 MSD with n77(2A) UL: Below IMD7 MSD test points is specified

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n25-n77
	n25
	N/A
	5
	N/A
	1987.5
	2.7
	FDD
	IMD7

	 
	n7712
	3455
	10
	1 RBSTART=10
	3455
	N/A
	TDD
	N/A

	 
	
	3945
	10
	1 RBSTART=0
	3945
	
	
	


Way forward on CA_n1-n78 MSD with n78(2A) UL: The below IMD7 MSD test point is specified with Note X: MSD does not apply when the n78 spectrum is restricted to 3400-3800 MHz or 3300-3600MHz

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n1-n78
	n1
	N/A
	5
	N/A
	2167.5
	1.7
	FDD
	IMD7X

	 
	n7812
	3305
	10
	1 (RBSTART= 0)
	3305
	N/A
	TDD
	N/A

	 
	 
	3675
	10
	1 (RBSTART= 44)
	3675
	 
	 
	 


Way forward on CA_n3-n78 MSD with n78(2A) UL: The below IMD7 MSD test point is specified with Note X: MSD does not apply when n78 spectrum is restricted to 3400-3800 MHz or 3300-3600MHz

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n3-n78
	n3
	N/A
	5
	N/A
	1877.5
	1.7
	FDD
	IMD7X

	 
	n7812
	3305
	10
	1 (RBSTART= 3)
	3305
	N/A
	TDD
	N/A

	 
	 
	3780
	10
	1 (RBSTART= 0)
	3780
	 
	 
	 


Way Forward on CA_n7-n78 MSD with n78(2A) UL: Below IMD5 MSD test point is specified

	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n7-n78
	n7
	N/A
	5
	N/A
	2687.5
	15
	FDD
	IMD5

	 
	n7812
	3405
	10
	1 (RBstart=10)
	3405
	N/A
	TDD
	N/A

	 
	 
	3755
	10
	1 (RBstart=0)
	3755
	 
	 
	 


Way forward on CA_n28-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and the below IMD4 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n28-n77
	n28
	N/A
	5
	N/A
	705.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3805
	10
	1 RBSTART=15
	3805
	 
	 
	 


Way forward on CA_n13-n77 MSD with n77(2A) UL: No odd order IMD MSD is introduced and the below IMD4 MSD test point is specified
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n13-n77
	n13
	N/A
	5
	N/A
	753.5
	[8.6]
	FDD
	IMD4

	 
	n7712
	3455
	10
	1 RBSTART=0
	3455
	N/A
	TDD
	N/A

	 
	 
	3825
	10
	1 RBSTART=37
	3825
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