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1. Introduction
At the last RAN4 meeting #106b-e, the agreed way forward (WF) [1] captured guidelines on how to specify MSD test points due to cross-band isolation interference for EN-DC. These guidelines are inherited from the new table template that was adopted in Release-17 for NR-CA TS 38.101-1. At this meeting, we tentatively propose a CR to migrate all power class 3 (PC3) and PC2 test points under this new template. This contribution captures the key changes, as well as items that require further study to ensure technical correctness and compliance with WF[1] guidelines. We also briefly discuss test points DC_12_n71 and DC_71_n12 that were treated in a separate WF [2].
2. [bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]Discussion
2.1 PC3 DC_11_n3 and DC_3_n51 MSD test point completion [1]
Background
It was agreed in WF-5 [1] to further study (FFS) the evaluation of the band 11 and the band n51 MSD  as shown in Table 1 below.
[bookmark: _Ref131977747]Table 1: DC_11_n3 and DC_3_n51
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Guidelines compliant
- 
Comment

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

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	[FFS]
	1st test point

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	[FFS]
	1st test point



The current Release 18.1.0 MSD specifications assume:
· For band B11 5MHz channel bandwidth (CBW) MSD: band n3 uplink (UL) RB allocation (Lcrb) of 25RB, 5MHz CBW
· For band n51 5MHz CBW MSD: band B3 UL Lcrb of 25RB and 5MHz UL CBW.
MSD re-evaluation 
For the band B11 MSD at downlink (DL) carrier 1493.5MHz, our measurements captured in Figure 1 indicate that the power amplifier (PA) interference level is not impacted by changing the UL band configuration from 5MHz CBW/Lcrb 25(RBstart=0) (blue trace) to 50MHz CBW/Lcrb= 50(RBstart=0) (orange trace). The same observation is made for band n51 due to band B3 UL configuration change from 5MHz Lcrb 25 (RBstart=0) to 20MHz Lcrb=50 (RBstart=0).


[image: ]
[bookmark: _Ref68194298]Figure 1:  Measured band n3 PA noise emissions at 27dBm with -28dB image rejection, -28dB LO leakage, -60dBc CM-IM3 and -70dBc C-IM5. Blue: UL CBW 5MHz Lcrb=25(RBstart=0), orange UL CBW=50MHz Lcrb=50(RBstart=0). 
We therefore propose to adopt the legacy MSD levels into the new table template.
Proposal 1: For DC_11_n3 and DC_3_n51, adopt the Table 2 MSD test points. The 2nd “optional” MSD test points have been agreed in WF [1].
[bookmark: _Ref135044225]Table 2: PC3 MSD test points for DC_11_n3 and DC_3_n51
	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)
	

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	6.4
	>ACLR2

	n3
	11
	1712.5
	5
	15
	25 (RBstart =0)
	1493.4
	5
	[2.6]
	>ACLR2

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	6.4
	>ACLR2

	3
	n51
	1712.5
	5
	15
	25 (RBstart =0)
	1429.5
	5
	[2.6]
	>ACLR2



2.2 PC3 DC_12_n71 and DC_71_n12 MSD test points
[bookmark: _Ref131982904]Proposal 2: Based on WF [2] agreements, it is proposed to adopt the Table 3 MSD test points for DC_12_n71 and DC_71_n12.
[bookmark: _Ref135044663]Table 3: PC3 MSD test points for DC_12_n71 and DC_71_n12
	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
	12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	ACLR2

	71
	n12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	ACLR2

	12
	n71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	>ACLR2

	n12
	71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	>ACLR2







2.4 DC_48_n46 PC3 MSD test points
Background on Rel-18 current test-point: 
The band B48 MSD is 13.3dB at 5MHz for band n46 UL 80MHz CBW and 216RB UL RB allocation is summarized in Table 4. These specifications are incorrect since band B48 maximum supported CBW is 20MHz. We also notice from Table 5 that the UL configurations for band n46 are restricted to 80MHz CBW. Compliance to WF [1] guidelines require the band 48 MSD is re-evaluated for band n46 maximum UL CBW of 100MHz.
[bookmark: _Ref131983930]Table 4: PC3 B48 MSD test-points for DC_48_n46
	UL band
	DL band
	5 MHz
(dB)
	10 MHz
(dB)
	15 MHz
(dB)
	20 MHz
(dB)
	40 MHz
(dB)
	50 MHz
(dB)
	60 MHz
(dB)
	80 MHz
(dB)
	90 MHz
(dB)
	100 MHz
(dB)

	n46
	48
	13.3
	10.4
	8.8
	7.8
	7.8
	7
	6.5
	5.7
	5.4
	5.1



For the band n46 MSD, we notice from Table 5 that the UL configurations for band B48 are erroneous since B48 can not support Lcrb=216RB SCS 15kHz due to a maximum supported UL CBW of 20MHz.
[bookmark: _Ref135045712]Table 5: UL configurations for DC_48_n46
	E-UTRA or NR Band / SCS / Channel bandwidth of the affected DL band / UL RB allocation of the agressor band

	UL band
	DL band
	SCS of UL band (kHz)
	5 MHz
(LCRB)
	10 MHz
(LCRB)
	15 MHz
(LCRB)
	20 MHz
(LCRB)
	25 MHz
(LCRB)
	30 MHz
(LCRB)
	40 MHz
(LCRB)
	50 MHz
(LCRB)
	60 MHz
(LCRB)
	70 MHz
(LCRB)
	80 MHz
(LCRB)
	90 MHz
(LCRB)
	100 MHz
(LCRB)

	48
	n46
	15
	
	
	
	216
	
	
	216
	
	216
	
	216
	
	

	n46
	48
	30
	216
	216
	216
	216
	
	
	216
	216
	216
	
	216
	216
	216



Observation: There are several technical errors in the specifications of the DC_46_n48 MSD test points due to cross-band isolation:
· For the band B48 MSD: 
· the MSD can not be specified for CBW greater than 20MHz,
· the band n46 UL CBW needs to be increased to 100MHz,
· For the band n46 MSD:
· the band B48 UL CBW can not be specified for CBW that exceed 20MHz CBW.
Proposal 3: Due to limited time to bring technical corrections, it is proposed to port the legacy agreed test points to the new table template as captured in Table 6 below. The band B48 MSD test point is inherited from CA_n46-n48. The band n46 MSD is proposed in brackets until further study is brought. 
[bookmark: _Ref135046132]Table 6: DC_46_n48 PC3 MSD test points for new table template .
	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)
	

	n46
	48
	5190
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5155
	10
	[7]
	>ACLR2



Proposal 4: Interested companies are invited to evaluate the band B48 MSD for the test points of Table 7. Further checks are also welcome for the band n46 [7]dB MSD (Table 6).
[bookmark: _Ref135046462]Table 7: UL configurations for DC_48_n46
	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)
	

	n46
	48
	5200
	100
	30
	270 (RBstart=0)
	3697.5
	5
	[FFS]
	>ACLR2



2.5 Handling of clause 7.3B.2.3.6
Background on Rel-18 current test-point: 
Clause 7.3B.2.3.6 was agreed to account for concerns on the impact on cross-band isolation MSD due to the request for increasing UL CBW, for example for DC_3_n1. Additional test points were agreed to ensure gNB schedulers are aware that certain UL configurations may severely impact the DL affected band reference sensitivity. These test points are reproduced in Table 8.
[bookmark: _Ref131984855]Table 8: Reference sensitivity exceptions (MSD) due to Tx non-linearity interference in 1st or 2nd adjacent channel of UL band for EN-DC in NR FR1
	UL band
	DL band
	SCS of UL band (kHz)
	LCRB of UL band
	Applicable UL BW(MHz)
	MSD value of DL band (dB)
	The adjacent channel of UL band

	n1
	3
	15
	25
	≥ 25
	4.5
	2nd adjacent channel

	n1
	3
	15
	25
	50
	17
	1st adjacent channel

	n5
	28
	15
	6
	≥ 15
	7.9
	2nd adjacent channel

	n40
	1
	30
	25
	≥ 70
	21.5
	2nd adjacent channel



These test points become redundant with the introduction of the new table template. For example, the new template compliant MSD test points for DC_3_n1 proposed in Table 9 below may be considered as addressing the initial concerns and motivations for creation of clause 7.3B.2.3.6.
[bookmark: _Ref131985484]Table 9: PC3 MSD test points for DC_3_n1
	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)
	

	n1
	3
	1922.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2

	n1
	3
	1945
	50
	15
	128 (RBstart=0)
	1877.5
	5
	19.7
	ACLR1



It is therefore proposed to void clause 7.3B.2.3.6.
Proposal 5: Void clause 7.3B.2.3.6 due to duplication of test points with the new table template.
3. Conclusion
This contribution is a companion discussion paper to the change request that introduces the new table template to specify the EN-DC MSD due to cross-band isolation. Further evaluation is required for DC_46_n48 at next meeting, interested companies are invited to review these proposals.
Proposal 1: For DC_11_n3 and DC_3_n51, adopt the Table 2 MSD test points. The 2nd “optional” MSD test points have been agreed in WF [1].
Table 2: PC3 MSD test points for DC_11_n3 and DC_3_n51
	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)
	

	n3
	11
	1735
	50
	15
	50 (RBstart=0)
	1493.4
	5
	6.4
	>ACLR2

	n3
	11
	1712.5
	5
	15
	25 (RBstart =0)
	1493.4
	5
	[2.6]
	>ACLR2

	3
	n51
	1720
	20
	15
	50 (RBstart=0)
	1429.5
	5
	6.4
	>ACLR2

	3
	n51
	1712.5
	5
	15
	25 (RBstart =0)
	1429.5
	5
	[2.6]
	>ACLR2



Proposal 2: Based on WF [2] agreements, it is proposed to adopt the Table 3 MSD test points for DC_12_n71 and DC_71_n12.
Table 3: PC3 MSD test points for DC_12_n71 and DC_71_n12
	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
	12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	ACLR2

	71
	n12
	683
	20
	15
	20 (RBstart=86)
	731.5
	5
	8.2
	ACLR2

	12
	n71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	>ACLR2

	n12
	71
	706.5
	15
	15
	20 (RBstart=59)
	649.5
	5
	3.8
	>ACLR2



Observation: There are several technical errors in the specifications of the DC_46_n48 MSD test points due to cross-band isolation:
· For the band B48 MSD: 
· the MSD can not be specified for CBW greater than 20MHz,
· the band n46 UL CBW needs to be increased to 100MHz,
· For the band n46 MSD:
· the band B48 UL CBW can not be specified for CBW that exceed 20MHz CBW.
Proposal 3: Due to limited time to bring technical corrections, it is proposed to port the legacy agreed test points to the new table template as captured in Table 6 below. The band B48 MSD test point is inherited from CA_n46-n48. The band n46 MSD is proposed in brackets until further study is brought. 
Table 6: DC_46_n48 PC3 MSD test points for new table template .
	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)
	

	n46
	48
	5190
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2

	48
	n46
	3690
	20
	15
	100 (RBstart=6)
	5155
	10
	[7]
	>ACLR2



Proposal 4: Interested companies are invited to evaluate the band B48 MSD for the test points of Table 7. Further checks are also welcome for the band n46 [7]dB MSD (Table 6).
Table 7: UL configurations for DC_48_n46
	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)
	



Proposal 5: Void clause 7.3B.2.3.6 due to duplication of test points with the new table template.
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