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1. Introduction

With the agreed WF [1] and the CRs [2][3] in the last RAN4 meeting, the support of BCS4 (and BCS5) for some example combinations had been introduced to the latest specifications.
During this WI, there was another track discussing whether to modify the current way of defining the MSD for the harmonic interference and cross-band isolation due to the introduction of BCS4. In this contribution, we provide our views on this topic.
2. Discussion
During last RAN4 meeting, a wayforward regarding the MSD handling with the consideration of the introduction of BCS4 was approved [4]. Here we highlighted the WF for MSD due to harmonic interference and cross-band isolation below.
	Way forward on MSD due to harmonic interference:
· Option 1: Only one MSD test point is specified per aggressor/victim pair of bands and per hit condition (complete harmonic overlap / near miss overlap). This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW.
· Option 2: Based on current existing table, to investigate some additional method that the table will not be horizontally expanded in next meeting.

Way forward on MSD due to cross band isolation:
· Option 1: Only one MSD test point is specified per aggressor/victim pair of bands. This MSD test point is that which leads to the worst-case/highest victim’s MSD level. This corresponds to the lowest victim’s CBW. The table format can be used as below.

· Option 2: Based on current existing table, to investigate some additional method that the table will not be horizontally expanded in next meeting.


Before discussing the options above, we would like to remind the current structure of BCS4 (and BCS5). Initially BCS4 was proposed to be enabled in every combination in the specification, so the BCS4 WID includes the following objective [5].
2) Ensure that all required analysis including MSD, etc. be performed for BCS4 for every existing band combination configuration (up to 3 bands)
But after the discussion in RAN4, now the BCS4 is agreed to be introduce to combinations based on the request, so the related MSD analysis can be handled similar as the way of defining the convention BCSs (i.e. BCS0/1/2/3), and there is no need to analyse all the MSD for every existing band combination anymore.
Observation 1: Since the BCS4/5 is introduced to combinations based on the request rather than being enabled to all combinations, there is no need to analyse all MSD for every existing band combination.
As originally BCS4 is proposed for every combination, so there was another track discovering methods to reduce the workload on massive MSD analysis, including the equation based method [6] and another method which simplifies the MSD requirement table by specifying the MSD for the lowest victim CBW only [7]. But there was also a study that it is not straightforward to assume that MSD at lower channel BWs is enough information to determine MSD for higher BWs due to the unequal interference across both ports [8].
Regarding the two options in the WF [4], option 1 is not preferable from our side as we mentioned in the previous meeting. The main reason is that option 1 brings dramatic changes to the current table and the requirements, since the MSD table is already settled among three releases, it is important to keep the stability of the specification, the changes might also cause inconsistence on the test point defined in RAN5 specifications. As we mentioned in the observation that the BCS4/5 is introduced to combinations based on the request rather than being enabled to all combinations, the MSD analysis can be handled similar as the way of defining the convention BCSs, in addition, the BCS4 and 5 are already introduced into the specification for some combinations [2], therefore it seems that it is not necessary to change the format of the MSD table for harmonic and cross band isolation for the current BCS4 WI.

Observation 2: At least for the current BCS4 WI, it seems that it is not necessary to change the format of the MSD table for harmonic and cross band isolation.
The option 2 in the WF is to investigate some additional methods that the current table will not be horizontally expanded due to the introduction of brand new channel bandwidth. Currently there were only two new channel BWs, 35MHz and 45MHz introduced in the previous RAN4 meeting. The irregular channel BW is still discussed under the study item which might not be moved to work item in Rel.17. So we think in Rel.17, we think the current table should be maintained to keep the consistency, and whether to define MSD values for the 35MHz and 45MHz victim channel BWs can be further discuss if needed.
Proposal 1: Maintain the current MSD table for harmonic and cross band isolation (i.e. the format of Table 7.3A.4-1 and Table 7.3A.6-1 in TS 38.101-1 remains unchanged.)

Proposal 2: For harmonic and cross band isolation, RAN4 will define the MSD values of the victim channel BWs in the current table if supported. (i.e. 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz channel bandwidth of the affected DL band). Whether to define MSD values for the 35MHz and 45MHz victim channel BWs can be further discuss if needed.

3. Conclusion
Based on the discussion above, two proposals are provided below.
Observation 1: Since the BCS4/5 is introduced to combinations based on the request rather than being enabled to all combinations, there is no need to analyse all MSD for every existing band combination.
Observation 2: At least for the current BCS4 WI, it seems that it is not necessary to change the format of the MSD table for harmonic and cross band isolation.
Proposal 1: Maintain the current MSD table for harmonic and cross band isolation (i.e. the format of Table 7.3A.4-1 and Table 7.3A.6-1 in TS 38.101-1 remains unchanged.)

Proposal 2: For harmonic and cross band isolation, RAN4 will define the MSD values of the victim channel BWs in the current table if supported. (i.e. 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100MHz channel bandwidth of the affected DL band). Whether to define MSD values for the 35MHz and 45MHz victim channel BWs can be further discuss if needed.
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5. Appendix
Table 7.3A.4-1: Reference sensitivity exceptions due to UL harmonic for NR CA FR1

	MSD due to harmonic exception for the DL band

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70
MHz
	80 MHz
	90 MHz
	100 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	dB
	
	dB
	dB
	dB

	n1
	n771,2
	
	23.9
	22.1
	20.9
	
	
	17.9
	16.8
	16.0
	
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n2
	n481, 2
	27.1
	23.9
	22.1
	20.9
	
	
	17.9
	16.912
	16.112
	
	14.812
	14.312
	13.812

	
	n483
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n2
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.5
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	
	
	
	
	
	
	
	

	2
	n781,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n3
	n771,2
	
	23.9
	22.1
	20.9
	
	
	17.9
	16.9
	16.1
	
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	
	n781,2
	
	23.9
	22.1
	20.9
	19.8
	19.1
	17.9
	16.9
	16.1
	15.4
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n5
	n774,5
	
	10.5
	8.9
	7.8
	7.2
	6.5
	5.1
	4.2
	3.5
	2.8
	2.3
	2.1
	1.4

	n5
	n776,7
	
	10.4
	8.9
	7.8
	7.4
	6.5
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	n5
	n784,5
	
	10.5
	8.9
	7.8
	7.1
	6.5
	5.4
	4.2
	3.5
	2.9
	2.3
	2.1
	1.4

	n8
	n311
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	
	
	
	
	
	
	

	
	n418,9
	
	13.0
	11.3
	10.1
	
	
	7.0
	6.1
	5.5
	
	4.3
	3.9
	3.5

	
	n774,5
	
	10.8
	9.1
	8.0
	7.2
	6.5
	5.1
	4.2
	3.5
	2.9
	2.3
	2.1
	1.4

	
	n784,5
	
	10.8
	9.1
	8.0
	7.2
	6.5
	5.1
	4.2
	3.5
	
	2.3
	2.1
	1.4

	
	n796,7
	
	
	
	
	
	
	6.8
	6.2
	5.6
	
	4.9
	
	4.4

	n12
	n486,7
	
	10.4
	8.9
	7.8
	
	6.5
	4.7
	
	
	
	
	
	

	
	n668,9
	10
	7.5
	6.2
	5.5
	4.4
	3.6
	2.4
	
	
	
	
	
	

	
	n776,7
	
	10.4
	8.9
	7.8
	6.7
	6
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	n13
	n776,7
	
	10.4
	8.9
	7.8
	6.7
	6
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	n14
	n776,7
	
	10.4
	8.9
	7.8
	6.7
	6
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	n18
	n776,7
	
	10.4
	8.9
	7.8
	
	
	4.7
	3.7
	3
	
	1.7
	1.2
	0.7

	n20
	n784,5
	
	10.8
	9.1
	8
	
	
	6
	4.0
	3.2
	
	2.0
	1.5
	1.0

	n24
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.3
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	
	
	
	
	
	
	
	

	n25
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	15.5
	14.8
	14.3
	13.8

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	
	
	
	
	
	
	
	

	n25
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	
	15.5
	14.8
	14.3

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	
	
	
	
	
	
	
	

	n25
	n781,2
	
	23.9
	22.1
	20.9
	
	
	17.9
	16.8
	16.0
	
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n28
	n18,9
	10.2
	7.6
	6.2
	5.3
	
	
	
	
	
	
	
	
	

	
	n501,2
	
	19.8
	18.0
	16.8
	
	
	13.8
	12.8
	12.0
	
	10.8
	
	

	
	n741,2
	23.1
	19.8
	18
	16.8
	
	
	
	
	
	
	
	
	

	
	n751,2
	28.1
	25.3
	24.0
	22.8
	21.8
	21.0
	19.7
	18.7
	
	
	
	
	

	
	n776,7
	
	10.4
	8.9
	7.8
	
	
	4.7
	3.7
	3
	
	1.7
	1.2
	0.7

	
	n786,7
	
	10.4
	8.9
	7.8
	6.7
	6
	4.7
	3.7
	3
	2.3
	1.7
	1.2
	0.7

	n66
	n481,2
	27.1
	23.9
	22.1
	20.9
	
	
	17.9
	16.912
	16.112
	
	14.812
	14.312
	13.812

	
	n483
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n66
	n771,2
	
	23.9
	22.1
	20.9
	19.8
	19.0
	17.9
	16.8
	16.0
	
	15.3
	14.8
	14.3

	
	n773
	
	1.1
	0.8
	0.3
	0.1
	
	
	
	
	
	
	
	

	n66
	n781,2
	
	23.9
	22.1
	20.9
	
	
	17.9
	16.8
	16.0
	
	14.8
	14.3
	13.8

	
	n783
	
	1.1
	0.8
	0.3
	
	
	
	
	
	
	
	
	

	n71
	n2510
	10
	7.5
	6
	5.1
	4.1
	3.0
	2.1
	
	
	
	
	
	

	
	n414,5
	
	10.8
	9.1
	8.0
	
	6.5
	5.1
	4.2
	3.5
	2.8
	2.3
	2.1
	1.4

	
	n708,9
	9.9
	7.1
	6.7
	4.9
	4.1
	
	
	
	
	
	
	
	

	n77
	n308
	10.4
	10.4
	
	
	
	
	
	
	
	
	
	
	

	n92
	n784,5
	
	10.8
	9.1
	8
	
	
	6
	4.0
	3.2
	
	2.0
	1.5
	1.0

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range ∆FHD above and below the edge of this downlink transmission bandwidth. The value ∆FHD depends on the band combination: ∆FHD = 10 MHz for CA_n1-n77, CA_n2-n78, CA_n3-n77, CA_n3-n78, CA_n2-n48, CA_n24-n77, CA_n25-n48, CA_n28-n74, CA_n25-n78, CA_n48-n66, CA_n66-n78.
NOTE 2:
The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 3:
The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.

NOTE 4:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a high band.
NOTE 5:
The requirements should be verified for UL NR‑ARFCN of a low band (superscript LB) such that [image: image10.wmf]/0.40.1
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 the channel bandwidth configured in the low band.

NOTE 6:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a high band.

NOTE 7:
The requirements should be verified for UL NR‑ARFCN of a low band (superscript LB) such that [image: image14.wmf]ë
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 the channel bandwidth configured in the low band.

NOTE 8:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 3nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 9:
The requirements should be verified for UL NR-ARFCN of the aggressor (lower) band (superscript LB) such that [image: image18.wmf]ë
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 the channel bandwidth configured in the lower band.

NOTE 10:
These requirements apply when the lower edge frequency of the 10 MHz, 15 MHz, or 20 MHz uplink channel in Band 71 is located at or below 668 MHz and the downlink channel in Band n25 is located with its upper edge at 1995 MHz.

NOTE 11:
No requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the low band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of the high band. The reference sensitivity for all active downlink component carriers is only verified when this is not the case (the requirements specified in clause 7.3.2 apply unless otherwise specified).
NOTE 12:
For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.


Table 7.3A.6-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 for PC3 CA
	NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)
	25
MHz (dB)
	30 MHz (dB)
	40 MHz (dB)
	50 MHz (dB)
	60 MHz (dB)
	70
MHz
(dB)
	80 MHz (dB)
	90 MHz (dB)
	100 MHz (dB)

	n1
	n3
	3
	2.2
	1.9
	1.7
	1.6
	1.5
	1.4
	
	
	
	
	
	

	n1
	n40
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	6.6
	
	6.6
	
	

	n1
	n41
	
	6.1
	6.1
	6.1
	
	6.1
	6.1
	6.1
	6.1
	
	6.1
	6.1
	6.1

	n3
	n41
	
	0.7
	0.7
	0.7
	
	0.7
	0.7
	0.7
	0.7
	
	0.7
	0.7
	0.7

	n3
	n74
	2.6
	2.6
	2.6
	2.6
	
	
	
	
	
	
	
	
	

	n18
	n28
	[4.5]
	[3]
	
	
	
	
	
	
	
	
	
	
	

	n34
	n3
	3
	2.2
	1.9
	1.7
	1.6
	1.5
	
	
	
	
	
	
	

	n38
	n78
	
	8.3
	8.3
	8.3
	7.3
	6.5
	6.3
	5.3
	4.5
	4.3
	4.0
	3.9
	3.8

	n40
	n1
	8.3
	8.3
	8.3
	8.3
	
	
	
	
	
	
	
	
	

	n41
	n1
	9.1
	9.1
	9.1
	9.1
	9.1
	9.1
	9.1
	9.1
	
	
	
	
	

	n41
	n3
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	
	

	n7
	n3
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	

	n41
	n25
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	

	n38
	n25
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	

	n411
	n66
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5
	3.5
	
	
	
	
	
	

	n41
	n77
	
	8.3
	8.3
	8.3
	7.3
	6.5
	6.3
	5.3
	4.5
	4.3
	4.0
	3.9
	3.8

	n41
	n78
	
	8.3
	8.3
	8.3
	7.3
	6.5
	6.3
	5.3
	4.5
	4.3
	4.0
	3.9
	3.8

	n46
	n78
	
	10.4
	8.8
	7.8
	7.8
	7.8
	7.8
	7
	6.5
	6.0
	5.7
	5.4
	5.1

	n77
	n411
	
	4.5
	4.5
	4.5
	
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5

	n78
	n71
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	
	
	
	
	

	n78
	n38
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	3.3
	
	
	
	
	
	

	n78
	n401
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	
	4.5
	
	

	n78
	n411
	
	4.5
	4.5
	4.5
	
	4.5
	4.5
	4.5
	4.5
	
	4.5
	4.5
	4.5

	n78
	n46
	
	
	
	13.5
	
	
	10.9
	
	9.4
	
	8.7
	
	

	n783
	n79
	
	
	
	
	
	
	2
	2
	2
	
	2
	
	2

	n79
	n783
	
	2.6
	2.6
	2.6
	
	
	2.6
	2.6
	2.6
	
	2.6
	2.6
	2.6

	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:
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.
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