[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 107	R4-2309363
Incheon, KR, May 22 – May 26, 2023
Source: 	Skyworks Solutions, Inc.
Title: 	New test point for CA_n71-n85 cross band MSD
Agenda Item:	7.1.1.2	Others	[WI code]
Document for:	Approval
Introduction
[bookmark: _Hlk131632468]In RAN4#106b-e, the changes in CA_n71-n85 test points were discussed in [2], and further agreements were captured in [1]. In the same meeting, the band combination proponent expressed the request for a higher UL CBW for n71 that impacts one of the cross-band MSD test points. In this contribution, we provide our inputs on the two MSD test points that may require input in the next RAN4#108 meeting.
Discussion
A number agreements were captured in way forward [1] notably on CA_n71-n85 cross band MSD test points:
Agreements:
•	20MHz UL MSD uses averages of P1,2,5 with 8.2dB MSD for n85 and 3.8dB MSD for n71
•	Agreements on MSD test point for 30MHz UL postponed until August in case symmetric 35 MHz is added
•	How to specify both 20 MHz and 30 MHz test points is FFS
[bookmark: _Hlk132983631]•	Companies to confirm that support for n71 UL CHBWs are indicated via the channelBWs-UL IE in UE capabilities, and that support for UL 25 and UL 30 will indicate support for symmetric 25 and 30 MHz with no new signalling needed
•	If a UE supports UL 30 MHz CHBW the 30 MHz CA_n71-n85 MSD test point applies.  
•	If 30MHz is kept as maximum UL BW, the following test point to be used:
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.2
	ACLR2

	n71
	n85
	683
	30
	15
	20 (Rbstart=140)
	730.5
	5
	TBDX
	ACLR2

	n85
	n71
	705.5
	15
	15
	20 (Rbstart=59)
	649.5
	5
	3.8
	>ACLR2

	NOTE X: n71 30MHz UL channel bandwidth support is optional in this release, applicable to UE signaling support for optional symmetrical 30MHz UL/DL configuration



The main aspect left open is for the largest Band n71 UL CBW MSD which in the above table uses the latest RAN approved maximum symmetrical UL/DL CBW of 30MHz. However, the band combination proponent has now requested 35MHz symmetrical UL/DL CBW for n71.
[bookmark: _Hlk131970415]Modified cross-band MSD test points depending on UL CBW
Since there is still uncertainty on the maximum UL CBW that will be newly specified in R18, we need to properly address the applicability of the legacy or new symmetrical UL/DL CBW. Since these new symmetrical UL/DL CBWs are optional, UEs may support any combination of 25, 30 or soon 35MHz symmetrical UL/L CBWs.
With the new MSD templates, there are only two test points possible for CA_n71-n85 in R18. One test point should work for legacy UEs that do not yet support the new symmetrical UL/DL CBW. The other test point supports the maximum symmetrical UL/DL CBW, which, with the current RAN agreements is 30MHz. However, 35MHz is requested for next RAN#100 meeting. This option applies to any UEs that supports symmetrical UL/DL CBW >20MHz in n71.
Proposal on baseline CA_n71-n85 MSD test points in Table 1: 
· This applies to UEs not supporting the R18 newly introduced symmetric UL/DL CBW >20MHz.
Table 1: MSD test point for R18 mandatory support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.2X
	ACLR2

	n85
	n71
	705.5
	15
	15
	20 (Rbstart=59)
	649.5
	5
	3.8
	>ACLR2

	NOTE X: applicable to UE not supporting n71 symmetrical UL/DL channel bandwidths above 20MHz



Assuming the pending request that uses 35MHz symmetrical UL/DL CBW for n71, the MSD test point must be further re-evaluated compared to input in [2]. Figure 1 shows the different IMD overlaps for 20, 30 and 35MHz UL CBW. It is observed that when using 30MHz CBW the lowest band n85 5NHZ CBW was a near miss for IMD3 of the UL RB allocation and its image (ACLR2), with 35MHz CBW it is now victim of IMD3 (ACLR1), which will result in higher MSD. In similar LBLB cases, MSD up to 25dB has been specified.

[image: ]
Figure 1: IMD landscape for RB allocation and its image for 20, 30 and 35MHZ UL CBW

Proposal on additional largest band n71 UL CBW MSD test point in Table 2 and Table 3 alternatives: 
· This applies to UEs supporting any of the R18 newly introduced symmetric UL/DL CBW >20MHz
· Assuming that a 35MHz symmetrical UL/DL for n71 is approved in RAN#100, the following test point in Table 2 is evaluated for the RAN4#108 meeting.
Table 2: MSD test point for R18 optional support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	TBDX
	ACLR1

	NOTE X: applicable to UE supporting n71 symmetrical UL/DL channel bandwidths above 20MHz


· If 35MHz symmetrical UL/DL for n71 is not approved in RAN#100, then the following test point in Table 3 is evaluated for theRAN4#108 meeting.
Table 3: MSD test point for R18 optional support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	683
	30
	15
	20 (Rbstart=140)
	730.5
	5
	TBDX
	ACLR2

	NOTE X: applicable to UE supporting n71 symmetrical UL/DL channel bandwidths above 20MHz


· The proper alternative will be captured in a CR after RAN#100 (earliest is RAN4#108 assuming that the MSD value is agreed).
Conclusions
In this contribution, we have discussed the requirements for CA_n71-n85 based on way forward [1] and different assumptions on the maximum UL CBW, and make the following proposals.

Proposal on baseline CA_n71-n85 MSD test points in Table 1: 
· This applies to UEs not supporting the R18 newly introduced symmetric UL/DL CBW >20MHz.
Table 1: MSD test point for R18 mandatory support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	688
	20
	15
	20 (RBstart=86)
	730.5
	5
	8.2X
	ACLR2

	n85
	n71
	705.5
	15
	15
	20 (Rbstart=59)
	649.5
	5
	3.8
	>ACLR2

	NOTE X: applicable to UE not supporting n71 symmetrical UL/DL channel bandwidths above 20MHz



Proposal on additional largest band n71 UL CBW MSD test point in Table 2 and Table 3 alternatives: 
· This applies to UEs supporting any of the R18 newly introduced symmetric UL/DL CBW >20MHz
· Assuming that a 35MHz symmetrical UL/DL for n71 is approved in RAN#100, the following test point in Table 2 is evaluated for the RAN4#108 meeting.
Table 2: MSD test point for R18 optional support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	680.5
	35
	15
	20 (Rbstart=168)
	730.5
	5
	TBDX
	ACLR1

	NOTE X: applicable to UE supporting n71 symmetrical UL/DL channel bandwidths above 20MHz


· If 35MHz symmetrical UL/DL for n71 is not approved in RAN#100, then the following test point in Table 3 is evaluated for theRAN4#108 meeting.
Table 3: MSD test point for R18 optional support
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

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

	n71
	n85
	683
	30
	15
	20 (Rbstart=140)
	730.5
	5
	TBDX
	ACLR2

	NOTE X: applicable to UE supporting n71 symmetrical UL/DL channel bandwidths above 20MHz


· The proper alternative will be captured in a CR after RAN#100 (earliest is RAN4#108 assuming that the MSD value is agreed).
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