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1 Background - Motivation for Way Forward
In meeting 102e, it was agreed in WF [1] to reduce the current MSD tables from up to 15 test points to a maximum of 2 test points per CA combination. The selection criteria on how to configure the uplink (UL) and the downlink (DL) bands were not however agreed.

This WF aims at:

· summarizing previous WF agreements and becoming a reference document for Release 18,

· providing guidelines to proponents which may request new “lowest” or a new “highest” CBW, either by requesting new CBW for a given frequency band, or by requesting BCS4/5 for a legacy CA band combination,
· providing guidelines on MSD test point selection (e.g. UL/DL configuration) to ensure consistent MSD test points are systematically specified for future Releases.

2 Way Forward on Guidelines for new “lowest” or new “highest” UL or DL CBW 
The UL/DL carrier configurations used in the new MSD table format rely mostly on the lowest or on the highest CBW that is specified in the CA or the SUL BCS configurations tables of clause 5.5A. Consequently, MSD test points and MSD levels may be impacted by such requests. Proposals P1,2,3 provide guidelines to proponents.

Way forward:

P1: For inter-band CA:
· Request for new “lowest” or new “highest” downlink band CBW, MSD due to harmonics (Tx or Rx harmonic mixing) and MSD due to cross-band isolation may need re-evaluation since most test points are specified for the lowest and the highest DL affected band CBW,

· MSD due to cross-band isolation may require re-evaluation when new “highest” uplink band CBW is requested since this may change the order of the UL IMD product of modulated RB with its image that falls into the DL affected band. 

P2: For intra-band contiguous CA BCS4/5 requests:

· The maximum aggregated bandwidth may not exceed the maximum frequency band available bandwidth. For example, in band n71 the maximum aggregated bandwidth may not exceed 35MHz.

· For downlink CA only combination, i.e. the combination is specified with 1 uplink, the MSD does not need to be evaluated according to clause 7.3A.2.1,

· For two uplink CA combination, MSD may need to be re-evaluated for the case of an FDD band.

P3: For intra-band non-contiguous CA BCS4/5 requests:
· The minimum gap between non-contiguous component carriers (CCs) is at least equal to the minimum CBW of the frequency band. For example, in band n71, the minimum gap is 5MHz, meaning that the maximum aggregated bandwidth may not exceed 30MHz.

· MSD may need to be evaluated according to clause 7.3A.2.2 for the case of an FDD band.
In practice, these guidelines mean that for the example of the release 17.5.0 combinations, MSD may need to be re-evaluated for:

· MSD due to Tx harmonic interference MSD, if a new lowest or new highest CBW is requested for the downlink of bands: n1, n3, n7, n25, n41, n48, n66, n70, n74, n75, n77, n78, n79,

· MSD due to Rx harmonic mixing, if a new lowest or new highest CBW is requested for the downlink of bands: n2, n3, n5, n7, n12, n13, n14, n18, n25, n28, n29, n30, n40, n41, n48, n71, n77, n78.

· MSD due to Cross-band isolation MSD if a new highest CBW is requested for the uplink of bands: n1, n3, n25, n28, n29, n38, n40, n41, n46, n48, n66, n70, n71, n74, n77, n78, n79, n80, n95, n96, n97.
Any BCS4 request for which the legacy BCS did not include the lowest or the highest frequency band CBW may require an MSD re-evaluation for the CA or SUL combination under consideration.

3 Way Forward on Guidelines for MSD Test Points due to Harmonic Interference.
Scope: These guidelines are applicable to MSD due Tx harmonic interference and to MSD due to Rx harmonic mixing

Way forward:

P4: Guidelines for the DL band configuration:

· For both Tx harmonic direct hit and for Rx harmonic mixing, a maximum of two test points can be specified [1]:

· one test point to capture the lowest DL channel bandwidth (CBW) MSD,

· one test point to capture the highest DL channel bandwidth (CBW) MSD. For this second test points, other DL configurations are not precluded.

· For near miss harmonic interference, one MSD test point can be considered to specify the lowest DL CBW MSD.

· The “lowest” and the “highest” CBW shall not exceed the CBW specified in the BCS configuration tables of clause 5.5A.

P5: Guidelines for the UL band configuration. 

For all MSD test points:

· Lcrb and RBstart specify the UL RB allocation which ensures that the DL affected band RX CBW entirely overlaps the harmonic interference power spectral density (PSD) [3],

· The UL band is configured with the lowest UL CBW and the lowest SCS that can accommodate the specified UL Lcrb. For example, if the Lcrb is 25RB, the UL configuration should be 5MHz CBW, SCS15kHz.

· The “lowest” and the “highest” CBW shall not exceed the CBW specified in the BCS configuration tables of clause 5.5A.

P6: Guidelines for the UL/DL harmonic order: 

· The generic notation “ULn/DLm” [4] should be used, where “m” indicates the DL band harmonic order, “n” indicates the UL band harmonic order. 

· For Tx harmonic interference: the collision type is specified either as “direct-hit” or as “near-miss”. For example, “UL2/DL1 direct-hit” is used to indicate a DL band MSD test point due to direct hit of the UL band 2nd harmonic,

· For Rx harmonic mixing: the collision type is not needed. For example, “UL3/DL2” is used to indicate a DL band MSD test point is due to 2nd harmonic Rx mixing with third UL Tx harmonic.

P7: There is no need to specify the UL band and the DL band carrier-centre frequencies.

These guidelines ensure the UL/DL configuration are a subset of the legacy MSD test points, there is no need to re-evaluate MSD levels. Proposals 4,5,6,7 are illustrated in Table 1 and Table 2 and proposed in round 1 proposed draftCR [5].

Table 1 New MSD table format for MSD due to Tx harmonic (Table 7.3A.4-1)
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Table 2 New MSD table format for MSD due to Rx harmonic mixing (Table 7.3A.4-4)
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4 Way Forward on Guidelines for MSD Test Points due to Cross-band isolation.
Scope: These guidelines are applicable to MSD due cross band isolation for both NR-CA and SUL combinations.
Way forward:
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.

P9: Guidelines for the UL band configuration and for all MSD test points, 

· For the first test point which evaluates the MSD for the lowest DL CBW, the UL band should be configured with the highest supported CBW [2]. This ensures the UL band lowest IMD order has a maximum reach towards the DL affected band. This is key for inter-band CA combinations where the frequency separation distance is small relative to the UL CBW, for example in CA_n5-n28, CA_n1-n3 etc..

· For the second test point, the choice of UL/DL CBW remains open to account for exceptions or regional concerns, or proponents request.

· The UL SCS should be the lowest SCS that can be supported for the selected UL CBW. For example, if the UL CBW is 50MHz, then SCS15kHz should be specified.

· The “lowest” and the “highest” CBW shall not exceed the CBW specified in the BCS configuration tables of clause 5.5A.

· UL Lcrb is that specified in Table 7.3.2-3 (UL configuration for UL Band REFSENS) for the corresponding UL band CBW. This solves the numerous inconsistencies that are present in Table 7.3A.6.2 today [2],

· UL RBstart should ensure the UL RBs are positioned closest to the DL affected band [2],

· The UL band carrier centre frequency should be configured closest to the affected DL band [2].
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.

Background on P11:

For certain band combinations, P9 may impact the UL band IMD landscape of modulated RB with its image. This change may not always be accounted for in the legacy Rel 17.5.0 MSD test points. For example, in CA_n1-n3:

· the legacy UL configuration for band n1 is Lcrb=25RB, ie. the legacy test point is an “>ACLR2” type. 

· Following P9 guidelines, and according to BCS1, n1 may be configured with 50MHz CBW. The corresponding MSD test point becomes an “ACLR 1” type, the legacy 1.4 to 3dB MSD levels need to be re-evaluated.

CA_n1-n3 is an extreme case. There are many other combinations for which P9 guidelines are unlikely to impact the legacy MSD levels. CA_n41-n77 is one example since adoption of P9 guidelines does not change the type “>ACLR2”, i.e. the legacy MSD level may be ported/migrated to the P9 compliant test point.

To avoid introducing any controversial test points, the proposed draftCR [6] takes a zero-risk approach by migrating only test points that are a subset of the legacy MSD test points and yet comply to P8,9,10 guidelines. For any combination where the IM landscape changes, interested companies are invited to come back at meeting 104e with MSD analyses.

Way forward:
P11: Way forward on drafting CR [6] to migrate MSD test points due to cross-band isolation into new table format at meeting 103e:

· Legacy test points that meet the first test point guidelines of P8,9,10 are migrated to the new table format in draft-CR[6]. It is not precluded to add the second MSD test point for combinations where only the first test point is proposed.

· For the case the first test point cannot be migrated because MSD must be re-evaluated:
· Optional second MSD test points are proposed with best effort to meet P8,9,10 or based off-line discussions,

· Interested companies are invited to further evaluate MSD levels due to IM landscape change at the next meeting for the list of test points captured in Table 3.

Table 3 List of test points for which MSD needs to be re-evaluated.
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
	Power class

	
	
	
	
	
	
	
	
	
	Interference
	

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

	n1
	n3
	1945
	50
	15
	128 (RBstart=0)
	1877.5
	5
	FFS
	ACLR1
	PC3

	n1
	n40
	1970
	20
	15
	100 (RBstart=6)
	2302.5
	5
	FFS
	>ACLR2
	PC3

	n3
	n41
	1765
	40
	15
	50 (RBstart=166)
	2501
	10
	FFS
	>ACLR2
	PC3

	n3
	n74
	1730
	40
	15
	50 (RBstart=0)
	1515.5
	5
	FFS
	>ACLR2
	PC3

	n7
	n40
	2525
	50
	15
	45 (RBstart=0)
	2397.5
	5
	FFS
	>ACLR2
	PC3

	n34
	n3
	2017.5
	15
	15
	75 (RBstart=0)
	1877.5
	5
	FFS
	>ACLR2
	PC3

	n38
	n1
	2590
	40
	15
	216 (RBstart=0)
	2167.5
	5
	FFS
	>ACLR2
	PC3

	n38
	n25
	2590
	40
	15
	216 (RBstart=0)
	1992.5
	5
	FFS
	>ACLR2
	PC3

	n38
	n78
	2600
	40
	15
	216 (RBstart=0)
	3305
	10
	FFS
	>ACLR2
	PC3

	n40
	n1
	2340
	80
	30
	216 (RBstart=0)
	2167.5
	5
	FFS
	>ACLR2
	PC3

	n41
	n1
	2546
	100
	30
	270 (RBstart=0)
	2167.5
	5
	FFS
	>ACLR2
	PC3

	n41
	n3
	2546
	100
	30
	270 (RBstart=0)
	1877.5
	5
	FFS
	>ACLR2
	PC3, PC2

	n41
	n25
	2546
	100
	30
	270 (RBstart=0)
	1992.5
	5
	FFS
	>ACLR2
	PC3, PC2, PC1.5

	n41
	n66
	2546
	100
	30
	270 (RBstart=0)
	2197.5
	5
	FFS
	>ACLR2
	PC3, PC2, PC1.5

	n41
	n48
	2640
	100
	30
	270 (RBstart=3)
	3552.5
	5
	FFS
	>ACLR2
	PC3

	n41
	n70
	2546
	100
	30
	270 (RBstart=0)
	2017.5
	5
	FFS
	>ACLR2
	PC3

	n41
	n77
	2640
	100
	30
	270 (RBstart=3)
	3305
	10
	FFS
	>ACLR2
	PC3, PC2, PC1.5

	n41
	n78
	2640
	100
	30
	270 (RBstart=3)
	3305
	10
	FFS
	>ACLR2
	PC3

	n77
	n2
	3350
	100
	30
	270 (RBstart=0)
	1987.5
	5
	FFS
	>ACLR2
	PC2, PC1.5

	SUL band combinations
	

	n95
	n41
	2017.5
	15
	15
	75 (RBstart=4)
	2501
	10
	FFS
	>ACLR2
	PC3

	n97
	n41
	2350
	100
	30
	270 (RBstart=3)
	2501
	10
	FFS
	ACLR2
	PC3


Table 4 summarizes the draft-CR [6] test points based on proposals 8,9,10,11, with the last column indicating if it is a first test point (denoted “TP1”) or second optional test point (denoted “TP2”).

Table 4 New MSD table format for MSD due to cross-band isolation (Table 7.3A.6-1).
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band

Interference

source
	Test

point

#

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

	n1
	n3
	1922.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR 2
	TP2

	n1
	n38
	1955
	50
	15
	128 (RBstart=142)
	2572.5
	5
	2.9
	>ACLR2
	TP1

	n1
	n38
	1955
	50
	15
	128 (RBstart=142)
	2590
	40
	2.9
	>ACLR2
	TP2

	n1
	n40
	1970
	5
	15
	25 (RBstart=0)
	2302.5
	5
	6.6
	>ACLR2
	TP2

	n1
	n41
	1955
	50
	15
	128 (RBstart=142)
	2501
	10
	6.1
	>ACLR2
	TP1

	n1
	n41
	1970
	20
	15
	100 (RBstart=6)
	2546
	100
	0.7
	>ACLR2
	TP2

	n3
	n41
	1765
	40
	15
	50 (RBstart=166)
	2501
	10
	0.7
	>ACLR2
	TP1

	n3
	n41
	1765
	40
	15
	50 (RBstart=166)
	2546
	100
	0.7
	>ACLR2
	TP2

	n3
	n74
	1712.5
	5
	15
	25 (RBstart=0)
	1515.5
	5
	2.6
	>ACLR2
	TP2

	n5
	n28
	834
	20
	15
	20 (RBstart=0)
	800.5
	5
	[17.5]
	ACLR2
	TP1

	n7
	n3
	2525
	50
	15
	45 (RBstart=0)
	1877.5
	5
	0.6
	>ACLR2
	TP1

	n7
	n40
	2502.5
	5
	15
	25 (RBstart=0)
	2397.5
	5
	3.7
	>ACLR2
	TP2

	n18
	n285
	822.5
	15
	15
	25 (RBstart=0)
	800.5
	5
	31.3
	ACLR1
	TP1

	n34
	n3
	2012.5
	5
	15
	25 (RBstart=0)
	1877.5
	5
	3
	>ACLR2
	TP2

	n38
	n1
	2580
	20
	15
	100 (RBstart=0)
	2167.5
	5
	1.9
	>ACLR2
	TP2

	n38
	n25
	2585
	30
	15
	160 (RBstart=0)
	1992.5
	5
	0.6
	>ACLR2
	TP2

	n38
	n78
	2610
	20
	15
	100 (RBstart=0)
	3305
	10
	8.3
	>ACLR2
	TP2

	n40
	n1
	2302.5
	10
	30
	24 (RBstart=0)
	2167.5
	5
	8.3
	>ACLR2
	TP2

	n41
	n1
	2521
	50
	30
	128 (RBstart=0)
	2167.5
	5
	9.1
	>ACLR2
	TP2

	n41
	n3
	2526
	60
	30
	160 (RBstart=0)
	1877.5
	5
	0.6
	>ACLR2
	TP2

	n41
	n25
	2511
	30
	15
	160 (RBstart=0)
	1992.5
	5
	0.6
	>ACLR2
	TP2

	n41
	n48
	2680
	20
	15
	100 (RBstart=0)
	3552.5
	5
	8.3
	>ACLR2
	TP2

	n411
	n66
	2521
	50
	30
	128 (RBstart=0)
	2197.5
	5
	3.5
	>ACLR2
	TP2

	n41
	n70
	2511
	30
	15
	160 (RBstart=0)
	2017.5
	5
	0.6
	>ACLR2
	TP2

	n41
	n77
	2680
	20
	15
	100 (RBstart=6)
	3305
	10
	8.3
	>ACLR2
	TP2

	n41
	n78
	2680
	20
	15
	100 (RBstart=6)
	3305
	10
	8.3
	>ACLR2
	TP2

	n46
	n48
	5190
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2
	TP1

	n46
	n48
	5190
	80
	30
	216 (RBstart=0)
	3650
	100
	6.2
	>ACLR2
	TP2

	n46
	n78
	5190
	80
	30
	216 (RBstart=0)
	3795
	10
	10.4
	>ACLR2
	TP1

	n46
	n78
	5190
	80
	30
	216 (RBstart=0)
	3750
	100
	5.1
	>ACLR2
	TP2

	n48
	n411
	3570
	40
	15
	216 (RBstart=0)
	2685
	10
	[4.5]
	>ACLR2
	TP1

	n48
	n411
	3570
	40
	15
	216 (RBstart=0)
	2640
	100
	[4.5]
	>ACLR2
	TP2

	n48
	n46
	3680
	40
	15
	216 (RBstart=0)
	5160
	20
	15.7
	>ACLR2
	TP1

	n48
	n96
	3680
	40
	15
	216 (RBstart=0)
	5935
	20
	15.7
	>ACLR2
	TP1

	n71
	n29
	688
	20
	15
	20 (RBstart=86)
	719.5
	5
	17.5
	ACLR2
	TP1

	n77
	n401
	3350
	100
	30
	270 (RBstart=0)
	2397.5
	10
	4.5
	>ACLR2
	TP1

	n77
	n401
	3350
	100
	30
	270 (RBstart=0)
	2350
	100
	4.5
	>ACLR2
	TP2

	n77
	n411
	3350
	100
	30
	270 (RBstart=0)
	2685
	10
	4.5
	>ACLR2
	TP1

	n77
	n411
	3350
	100
	30
	270 (RBstart=0)
	2640
	100
	4.5
	>ACLR2
	TP2

	n78
	n71
	3350
	100
	30
	270 (RBstart=0)
	2687.5
	5
	4.5
	>ACLR2
	TP1

	n78
	n38
	3350
	100
	30
	270 (RBstart=0)
	2617.5
	5
	3.3
	>ACLR2
	TP1

	n78
	n38
	3350
	100
	30
	270 (RBstart=0)
	2600
	40
	3.3
	>ACLR2
	TP2

	n78
	n401
	3350
	100
	30
	270 (RBstart=0)
	2397.5
	5
	4.5
	>ACLR2
	TP1

	n78
	n401
	3350
	100
	30
	270 (RBstart=0)
	2350
	100
	4.5
	>ACLR2
	TP2

	n78
	n411
	3350
	100
	30
	270 (RBstart=0)
	2685
	10
	4.5
	>ACLR2
	TP1

	n78
	n411
	3350
	100
	30
	270 (RBstart=0)
	2640
	100
	4.5
	>ACLR2
	TP2

	n78
	n46
	3750
	100
	30
	270 (RBstart=3)
	5160
	20
	13.5
	>ACLR2
	TP1

	n783
	n79
	3750
	100
	30
	270 (RBstart=3)
	4420
	40
	2
	>ACLR2
	TP1

	n783
	n79
	3750
	100
	30
	270 (RBstart=3)
	4450
	100
	2
	>ACLR2
	TP2

	n79
	n783
	4450
	100
	30
	270 (RBstart=0)
	3795
	10
	2.6
	>ACLR2
	TP1

	n79
	n783
	4450
	100
	30
	270 (RBstart=0)
	3750
	100
	2.6
	>ACLR2
	TP2

	n96
	n48
	5965
	80
	30
	216 (RBstart=0)
	3697.5
	5
	13.3
	>ACLR2
	TP1

	n96
	n48
	5965
	80
	30
	216 (RBstart=0)
	3650
	100
	6.2
	>ACLR2
	TP2

	NOTE 1:
Applicable only when harmonic mixing MSD for this combination is not applied.

NOTE 2:
Void

NOTE 3:
The requirements only apply for UEs supporting inter-band carrier aggregation with simultaneous Rx/Tx capability. Simultaneous Rx/Tx capability does not apply for UEs supporting band n78 with a n77 implementation.

NOTE 4:
Void

NOTE 5:   The MSD exceptions are applicable to the case that interference of UL band 3rd order IMD product falls into the affected DL channels.
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