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1	Introduction 
At RAN4 meeting #108, we proposed a Change Request (CR) to cross-align the MSD test points due to cross-band isolation of several Supplementary Uplink (SUL) combinations with their NR-CA counter parts [1]. Following the meeting, it was discovered that the uplink configuration for SUL_n41-n80 was erroneous due to the SUL in Band n80 and its NR counterpart Band n3 of 50 MHz in CA_n3-n41. To prevent additional errors, we propose an updated set of guidelines when a 1:1 correspondence is not met between a SUL combination and its NR CA counterpart.
2 Discussion
2.1 Background
At meeting #108, the CR [1] modified the SUL_n41-n80 MSD from the test points of Table 1 to the test points of Table 2. 
[bookmark: _Ref146644725]Table 1: Rel 18.2.0 SUL_n41-n80 cross-band isolation MSD test point.
	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)
	

	n80
	n41
	1780
	10
	15
	50 (RBstart=0)
	2505
	10
	4.3
	>ACLR2

	n80
	n41
	1780
	10
	15
	50 (RBstart=0)
	2550
	100
	3.0
	>ACLR2



[bookmark: _Ref146639774]Table 2: Rel 18.3.0 SUL_n41-n80 updated cross-band isolation MSD test point.
	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)
	

	n80
	n41
	1760
	50
	15
	50 (RBstart=220)
	2501
	10
	0.7
	>ACLR2

	n80
	n41
	1760
	50
	15
	50 (RBstart=220)
	2546
	100
	0.7
	>ACLR2



The objective of these changes is to align the MSD test point for SUL_n41-n80 with the MSD test points of its NR-CA counterpart, namely CA_n3-n41, as shown in Table 3.
[bookmark: _Ref146640046]Table 3: CA_n3-n41 PC3 cross-band isolation MSD test point
	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
	n41
	1760
	50
	15
	50 (RBstart=220)
	2501
	10
	0.7
	>ACLR2

	n3
	n41
	1760
	50
	15
	50 (RBstart=220)
	2546
	100
	0.7
	>ACLR2



However, contrary to its NR counterpart, the maximum supported CBW for the SUL Band n80 in SUL_n41-n80 is 40 MHz (Table 5), while the Band n3 maximum supported CBW in CA_n3-n41 is 50 MHz for BCS 3, 4 and 5 (Table 4).
[bookmark: _Ref146641081]Table 4: n3 maximum CBW for CA_n3-n41
	NR CA configuration
	Uplink CA configuration or single uplink carrier10
	NR Band
	Channel bandwidth (MHz) (NOTE 3)
	Bandwidth combination set

	CA_n3A-n41A
	n418,9
CA_n3A-n41A8
	n3
	5, 10, 15, 20, 25, 30
	0

	
	
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	

	
	
	n3
	5, 10, 15, 20, 25, 30
	1

	
	
	n41
	10, 15, 20, 40, 50, 60
	

	
	
	n3
	5, 10, 15, 20, 25, 30, 40
	2

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	

	
	
	n3
	5, 10, 15, 20, 25, 30, 40, 50
	3

	
	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	

	
	
	n3
	See n3 channel bandwidths in Table 5.3.5-1
	4 and 5

	
	
	n41
	See n41 channel bandwidths in Table 5.3.5-1
	



[bookmark: _Ref146641071]Table 5: n80 maximum CBW for SUL_n41-n80
	
SUL configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	SUL_n41A-n80A
	n41
	10, 15, 20, 40, 50, 60, 80, 90, 100
	0

	
	n80
	5, 10, 15, 20, 25, 30
	

	
	n41
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100
	1

	
	n80
	5, 10, 15, 20, 25, 30, 40
	



Therefore, the SUL_n41-n80 MSD test point is erroneous and must be corrected at meeting #109. 
To prevent additional errors when a full 1:1 correspondence is not met between the SUL combination and its NR counterpart, we propose a set of guidelines to capture the SUL MSD test points due to cross-band isolation.
2.2 Guidelines for SUL MSD test points due to cross-band isolation.
We only propose to update the guidelines on the UL band configurations. Guidelines for DL band configurations, and guidelines for cross-band interference source and MSD evaluations, remain identical to the NR-CA guidelines [2] – see Annex.
Proposal 1: Adopt the following guidelines for the SUL configuration for cross-band isolation MSD test points: 
· For SUL band combinations, and for the first test point which evaluates the MSD for the lowest DL CBW, the SUL band should be configured with the highest supported CBW, as specified in Table 5.5C-1. This ensures that the SUL band lowest IMD order has a maximum reach towards the DL affected band. 
· For the second test point, the choice of the SUL CBW remains open to account for exceptions or regional concerns, or to address a proponent’s request.
· The SUL SCS should be the lowest SCS that can be supported for the selected SUL CBW. For example, if the SUL CBW is 50 MHz, then SCS15 kHz should be specified.
· For the UL configuration "Lcrb" for the SUL band: The UL Lcrb of the NR band counterpart as defined in Table 7.3.2-3 (UL configuration for UL Band REFSENS) for the corresponding SUL band CBW is specified. A SUL-NR counterpart look-up is provided in Table 6.

[bookmark: _Ref146642549]Table 6: n80 maximum CBW for SUL_n41-n80
	SUL band
	NR UL Band counterpart
	FUL_low   –  FUL_high (MHz)

	n80
	n3
	1710 – 1785

	n81
	n8
	880 – 915

	n82
	n20
	832 – 862 

	n83
	n28
	703 – 748

	n84
	n1
	1920 – 1980

	n86
	n66
	1710 – 1780

	n89
	n5
	824 – 849

	n95
	n34
	2010 – 2025

	n97
	n40
	2300 – 2400

	n98
	n39
	1880 – 1920

	n99
	n24
	1626.5 – 1660.5






· The SUL RBstart should ensure that the UL RBs are positioned closest to the DL affected band.
· The SUL carrier center frequency should be configured closest to the affected DL band.

2.3 SUL_n41-n80 correction
Based on proposal 1, the corrected MSD test point for SUL_n41-n80 is captured in proposal 2:
· The UL BW is specified to 40 MHz, since this is the highest CBW specified for SUL n80 in SUL-n41-n80 Table 5.5C-1
· The lowest SCS for 40 MHz CBW is SCS 15 kHz
· the SUL Lcrb is copied from the NR counterpart Band n3 UL Lcrb specified in Table 7.3.2-3 for SCS 15 kHz for 40 MHz uplink CBW, ie. Lcrb=40RBs
Since the DL affected band is higher in frequency than the SUL band:
· The RBstart is specified to its highest value
· The SUL UL Fc is specified to its highest carrier frequency
Proposal 2: Adopt the corrected SUL_n41-n80 MSD test point of Table 7
[bookmark: _Ref146643073]Table 7: Corrected SUL_n41-n80 updated cross-band isolation MSD test point.
	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)
	

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2501
	10
	0.7
	>ACLR2

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2546
	100
	0.7
	>ACLR2



3 Conclusion
In this contribution, we propose an updated set of guidelines to specify the SUL configuration for MSD due to cross-band isolation. These guidelines are used to correct the SUL_n41-n80 MSD test point agreed upon in [2].
Proposal 1: Adopt the following guidelines for the SUL configuration for cross-band isolation MSD test points: 
· For SUL band combinations, and for the first test point which evaluates the MSD for the lowest DL CBW, the SUL band should be configured with the highest supported CBW, as specified in Table 5.5C-1. This ensures that the SUL band lowest IMD order has a maximum reach towards the DL affected band. 
· For the second test point, the choice of the SUL CBW remains open to account for exceptions or regional concerns, or to address a proponent’s request.
· The SUL SCS should be the lowest SCS that can be supported for the selected SUL CBW. For example, if the SUL CBW is 50 MHz, then SCS15 kHz should be specified.
· For the UL configuration "Lcrb" for the SUL band: The UL Lcrb of the NR band counterpart as defined in Table 7.3.2-3 (UL configuration for UL Band REFSENS) for the corresponding SUL band CBW is specified. A SUL-NR counterpart look-up is provided in Table 6.

Table 6: n80 maximum CBW for SUL_n41-n80
	SUL band
	NR UL Band counterpart
	FUL_low   –  FUL_high (MHz)

	n80
	n3
	1710 – 1785

	n81
	n8
	880 – 915

	n82
	n20
	832 – 862 

	n83
	n28
	703 – 748

	n84
	n1
	1920 – 1980

	n86
	n66
	1710 – 1780

	n89
	n5
	824 – 849

	n95
	n34
	2010 – 2025

	n97
	n40
	2300 – 2400

	n98
	n39
	1880 – 1920

	n99
	n24
	1626.5 – 1660.5



· The SUL RBstart should ensure that the UL RBs are positioned closest to the DL affected band.
· The SUL carrier center frequency should be configured closest to the affected DL band.

Proposal 2: Adopt the corrected SUL_n41-n80 MSD test point of Table 7
Table 7: Corrected SUL_n41-n80 updated cross-band isolation MSD test point.
	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)
	

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2501
	10
	0.7
	>ACLR2

	n80
	n41
	1765
	40
	15
	50 (RBstart = 166)
	2546
	100
	0.7
	>ACLR2
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5 Annex: NR-CA Guidelines for MSD Test Points due to Cross-band isolation [2]
P8: Guidelines for the DL band configuration:
· The affected DL band carrier centre-frequency shall be configured closest to the UL band.
· Up to two test points can be specified [1]:
· the first test point should capture the lowest DL channel bandwidth (CBW) MSD [2],
· the second test point is optional and may capture the highest DL channel bandwidth (CBW) MSD.
· It is not precluded that the second test point is specified for other DL CBW or DL carrier frequency to accommodate exceptions due to say, regional spectrum allocations specificities, or proponent concerns on specific CBW of interest etc.. For example, for CA_n18-n28, both the 1st and the 2nd MSD test point may be specified for the smallest n28 DL CBW of 5MHz, but it is currently discussed that:
· the first MSD test point may specify the MSD for the n28B DL frequency range, 
· while the second MSD test point may specify the MSD for the n28A frequency range.
· The “lowest” and the “highest” CBW shall not exceed the CBW specified in the BCS configuration tables of clause 5.5A.

P10: Guidelines for cross-band interference source and MSD evaluation
· The interference source can be either “ACLR1”, “ACLR2”, or greater than ACLR2 (“>ACLR2”),
· For “ACLR1”, or “ACLR2” test points:
· MSD may be neglected if the order of the IMD product of the modulated RB and its image that overlaps the affected DL band is greater than [9],
· For RB/Image IMD order less or equal to [7], the MSD needs to be analysed taking into consideration RF-FE complexity (quadplexer, triplexer, etc..),
· For “>ACLR2” test points, aka “flat-band noise cases” / large separation distances:
·  MSD may need to be evaluated if the Tx noise rejection in the DL affected band is less than [40] dB. The underlying assumption is that the flat Tx noise PSD is -130dBm/Hz and DL affected CBW is 5MHz.

