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1 Introduction
To trace back the early stage when specifying the E-UTRA CA configurations with 2UL, there are agreements on how to meet the 2UL CA MSD requirements due to intermodulation exists. In RAN4#104-bis-e meeting, a discussion paper on how to reduce test burden in the aspect of multiple MSD values was proposed in [1]. Some guidelines on test burden reduction for multiple MSD was agreed in [2].
This TP is to capture the related guidelines into the TR on test burden reduction for multiple MSD [3].
2 Reference
[1] R4-2216619, On test burden reduction for multiple MSD in band combinations, ZTE, RAN4#104-bis-e
[2] R4-2217718, WF on test burden reduction for multiple MSD in band combinations, ZTE, RAN4#104-bis-e
[3] TR 38.846 v0.1.0_Study on simplification of band combination specification for NR and LTE, ZTE, RAN4#104-bis-e


Text Proposal
----- Start of TP -----
[bookmark: _Toc117242341]7.x	Test burden reduction for multiple MSD
In current RAN4 spec, there are tables for the reference sensitivity exceptions due to intermodulation interference with 2UL CA. The test points in the reference sensitivity requirements specified for the single band are relaxed by the amount of the corresponding MSD values, shown as an example in Table 7.x-1. For some CA configurations such as CA_n2-n77, CA_n3-n77 and CA_n3-n78, multiple test points with different order IMD are defined, while for some other CA configurations such as CA_n2-n78, only 2nd order IMD2 having the worst case MSD are defined, although the corresponding band is subject to the 5th order IMD5. At the end of the table, a “Note 4” is set to indicate that MSD is not specified for the interfered band although IMD5 may fall into the Rx frequencies of the interfered band. To reduce the test burden, the following guidelines for handling multiple MSD should be taken into consideration.
Table 7.x-1: Example for inter-band reference sensitivity with multiple MSD
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n1-n3
	n1
	1950
	5
	25
	2140
	23
	FDD
	IMD3

	
	n3
	1760
	5
	25
	1855
	N/A
	TDD
	N/A

	CA_n1-n8
	n1
	1965
	5
	25
	2155
	6.0
	FDD
	IMD4

	
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	CA_n1-n78
	n1
	1950
	5
	25
	2140
	8.0
	FDD
	IMD4

	
	n78
	3710
	10
	50
	3710
	N/A
	TDD
	N/A

	CA_n2-n48
	n2
	1852.5
	5
	25
	1932.5
	12
	FDD
	IMD4

	
	n48
	3625
	20
	100
	3625
	N/A
	TDD
	N/A

	CA_n2-n77
	n2
	1855
	5
	25
	1935
	26
	FDD
	IMD2

	
	n77
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	
	n2
	1900
	5
	25
	1980
	8.0
	FDD
	IMD4

	
	n77
	3720
	10
	50
	3720
	N/A
	TDD
	N/A

	
	n2
	1885
	5
	25
	1965
	5
	FDD
	IMD5

	
	n77
	3810
	10
	50
	3810
	N/A
	TDD
	N/A

	CA_n2-n78
	n2
	1855
	5
	25
	1935
	26
	FDD
	IMD24

	
	n78
	3790
	10
	50
	3790
	N/A
	TDD
	N/A

	CA_n3-n7
	n3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	n7
	2535
	10
	50
	2655
	10.2
	FDD
	IMD4

	CA_n3-n8
	n3
	1755
	10
	50
	1850
	N/A
	FDD
	N/A

	
	n8
	900
	5
	25
	945
	8
	FDD
	IMD44

	
	n3
	1747.5
	10
	50
	1842.5
	6.4
	FDD
	IMD5

	
	n8
	897.5
	5
	25
	942.5
	N/A
	FDD
	N/A

	CA_n3-n38
	n3
	1713
	5
	25
	1808
	8.2
	FDD
	IMD4

	
	n38
	2617
	5
	25
	2617
	N/A
	TDD
	N/A

	CA_n3-n41
	n3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	TDD
	N/A

	CA_n3-n77
	n3
	1740
	5
	25
	1835
	26
	FDD
	IMD24

	
	n77
	3575
	10
	50
	3575
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	n77
	3435
	10
	50
	3435
	N/A
	TDD
	N/A

	CA_n3-n78
	n3
	1740
	5
	25
	1835
	26
	FDD
	IMD24

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	n3
	1765
	5
	25
	1860
	8.0
	FDD
	IMD44

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A

	…
	…
	…
	…
	…
	…
	…
	…
	…

	NOTE 4:	This band is subject to IMD5 also which MSD is not specified.




For a given 2 band DL CA combination, MSD test points corresponding to type 1,2,3 UL configuration are captured in the same table entry.
–   Type 1: UL configuration = 2 UL CCs configured with intra-band UL CA configured in one of the two band. Intra-band UL CA may be contiguous (like UL CA_n41C) or non-contiguous (like CA_n78(2A)).
–   Type 2: UL configuration = 2 UL CCs configured with 1UL CC in each of UL band. Example: UL CA_n3A_n78A.
–   Type 3: UL configuration = 3 UL CCs with 1 CC in one UL band, and 2UL CCs configured intra-band CA in the other band. Example: UL CA_n3A-n41C.

Guideline 1: It is proposed that for the test points for reference sensitivity exceptions due to intermodulation interference with 2UL CA, the limitation to higher order IMD source could be a solution to reduce test burden.
–   The existing IMD MSD requirements in Rel-17 specifications are kept unchanged.
–   For Rel-18 new introduced band combination, 
–  For type 1 UL configurations (eg. UL_CA_n41C or CA_n78(2A))
○   The lowest order IMD is recommended as worst case to represent single band UL transmission with UL configured intra-band CA.
○   A footnote shall be attached to the UL band that is configured intra-band UL CA to distinguish the case of intra-band contiguous vs intra-band non-contiguous CA.
–  For type 2 UL configurations (eg. UL_CA_n1A-n3A)
○   If only one IMD order occurs per victim band, the MSD value if any shall be defined in the specifications.
○   If multiple IMD orders occur per victim band, the MSD value of lowest order IMD per victim band if any shall be defined in the specifications.
•    The lowest order IMD is recommended as worst case to represent the whole spectrum of the inter-band CA combinations.
•    Optionally, a second MSD test point may be specified on a case by case basis to account for additional IMD orders. It is recommended this 2nd MSD test point corresponds to the lowest even and the lowest odd order IMD. For example, if DL band is affected by IMD2/3/5, we may consider a maximum of test points: one for IMD2 and one for IMD3.
∎  Any additional IMD order that is not specified shall be indicated by a note in the table.
–  For type 3 UL configurations (eg. CA_n3A-n41C)
○   For the case the victim band is affected by a 1st order triple-beat product, an additional IMD3 test point shall be defined per victim band.
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