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1 Introduction
This paper is a Text Proposal (TP) for selecting more accurate MSD values for PC2 HPUE CA_n18-n77 with UL CA_n18-n77 in TR 38.899 [1] for 3GPP TS 38.101-1 [2]. 
Up to latest Release 18 Specification [2], the MSD is defined as N/A for not only PC3 DC_18-n77A and PC2 DC_18-n77A but also for PC3 CA_n18-n77. This is because there is no IMD4/5 products in band 18 or n18 downlink for n77 operating in 3520 – 3560 MHz, 3700 – 3800MHz and 4000 - 4100MHz frequency range. It is reasonable to analyse the MSD in the 3 frequency sub-bands of n77, because band 18 and n18 are operator specific and that the 3 frequency sub-bands belong to the same operator [3].

  Whether operator specific frequency range should be allowed in this case have been discussed during recent RAN4 meetings, using DC_18-n77 and CA_n18-n77 as examples [4-5]. The proposed rules for applying restricted frequency ranges:

•
Operator specific frequency range restriction is not allowed for MSD studies:

•
Region or country specific frequency ranges can be used for MSD studies, if the combination can be clearly identified to be valid in a single region or country

•
Whenever an MSD is not applicable, when applying a valid frequency range restriction, valid test point(s) parameters for the bands are provided with the MSD value and a note clarifying that the MSD cannot be measured within a valid frequency restriction range attached to the IMD order.
 3 companies evaluate the MSD values for PC2 HPUE CA_n18-n77 with UL CA_n18-n77 using both global frequency band (3300-4200MHz) and 3400-4100Hz, the restricted n77 band range in Japan.
2 Text proposal
< Start of Text Proposal>
5.X
CA_n18-n77
5.X.1
Configurations
Table 5.X.1-1: NR CA configurations and bandwidth combinations sets defined for inter-band CA (two bands)
	NR CA configuration
	Uplink CA configuration or

single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n18A-n77A
	CA_n18A-n77A 8
	n18
	5, 10, 15
	0

	
	
	n77
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	

	NOTE 8: 
Power Class 2 is allowed for this uplink combination or single uplink carrier in this downlink/uplink combination

NOTE 9: 
Power Class 1.5 is allowed for this single uplink carrier in this downlink/uplink combination


5.X.2
Maximum output power

Table 5.61.2-1: Maximum output power for inter-band EN-DC (two bands)
	EN-DC configuration
	Power class 2

(dBm)
	Tolerance

(dB)
	Power class 3

(dBm)
	Tolerance

(dB)

	CA_n18A_n77A
	266
	+2/-3
	23
	+2/-3

	NOTE 6: 
The UE supports PC3 within E-UTRA cell group, and supports either PC3 or PC2 within NR cell group. Power class support within each individual cell group is signalled separately by the UE.



5.x.3
REFSENS requirements

5.x.3.1 Company A’s proposal and results
Company A’s proposal for CA_n18-n77 and DC_18_n77 PC2 MSD test points: The relevant parts of the table below are used for the specification in 38.101-1 and 38.101-3 MSD due to IMDs of 2UL band tables. The IMD4 and IMD5 values are copied from similar band combination CA_n5-n77.

                                                        Table 1. Company A’s results.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	18.4
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	11.7
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:
In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


5.x.3.2 Company B’s results
Table 2. Company B’s results.
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

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

	CA_n18-n77
	n18
	817.5
	5
	25
	862.5
	17.7
	FDD
	IMD4 X

	
	n77
	3315
	10
	52
	3315
	N/A
	TDD
	N/A

	
	n18
	827.5
	5
	25
	872.5
	9.2 
	FDD
	IMD5 X

	
	n77
	3355
	10
	52
	3355
	N/A
	TDD
	N/A

	NOTE X:
In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


5.x.3.3 Company C’s proposal and results
Table 3. Company C’s results.
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:
In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


Proposal
Comparing the 3 results, for both IMD4 and IMD5, the biggest difference among the corresponding MSD values are 2.3dB for IMD4 and 2.5dB for IMD5. And results of Company B and C are closer. Company A copied the IMD4 and IMD5 values from similar band combination CA_n5-n77, both Company B and Company C evaluated directly for CA_n18-n77, hence the latter might be more accurate. We recommend experts to compare evaluation sets and the results to provide adequate results in Table 5.x.3.2
Table 5.x.3.2. MSD values for PC2 HPUE CA_n18-n77
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	NR-CA or ENDC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	IMD order

	DC_18A_n77A
	18
	827.5
	5
	25
	872.5
	[16.1
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	18
	817.5
	5
	25
	862.5
	10.1
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	CA_n18-n77
	n18
	827.5
	5
	25
	872.5
	[16.1
17.7

18.4]
	IMD4 X

	
	n77
	3355
	10
	50
	3355
	N/A
	N/A

	
	n18
	817.5
	5
	25
	862.5
	[10.1
9.2,

11.7]
	IMD5 X

	
	n77
	4130
	10
	50
	4130
	N/A
	N/A

	NOTE X:
In Japan, n77 band is restricted to 3400 – 4100 MHz frequency range, and there are no valid MSD test points when using this restricted frequency range.


< End of Text Proposal>
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