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Thread [126] includes following topics:
1. Topic #1: Genera issues
2. Topic #2: Study of signaling for Lower MSD
3. Topic #3: TPs for TR 38.881 v0.3.0

Topic #1: General issues 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2302370
	TR 38.881 lower MSD v0.3.0
	Huawei, HiSilicon
	Reserved TR to capture the agreed TPs in 1st round.

	R4-2302369
	Discussion on conclusion of study phase for feasibility of lower MSD
	Huawei, HiSilicon
	



Open issues summary
Sub-topic 1-1: TR 38.881 v0.3.0
TR 38.881 v0.3.0 is reserved to capture the agreed TPs in this meeting. 
· Recommended WF
· Return to

Sub-topic 1-2: Conclusion of study phase for lower MSD
 Proposal: It is proposed to report the following conclusion on study phase of lower MSD in RAN#99.
· The feasibility for MSD improvement for all kinds of MSD has been confirmed based on the evaluation from companies on the selected example band combinations.
· Several promising options for allowing a UE to signal improved lower MSD performance have been discussed, with which companies think it is feasible to introduce the lower MSD capability.
· Details of the lower MSD capability will be further discussed in the UE RF FR1 WI.

· Recommended WF
· Return to 

Topic #2: Study of signaling for Lower MSD
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2300040
	Lower MSD signaling 
	Nokia, Nokia Shanghai Bell
	Proposal 1: Introduce Lower MSD report as UE capability parameters and don’t introduce Lower MSD report as dynamic signaling scheme. 
Proposal 2: Further study a way to indicate MSD = 0 dB region(s) on top of lower MSD capability following the conventional MSD test configuration.
Proposal 3: From Observation 6, different thresholds per MSD type/PC are needed or any other measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement.
Proposal 4: Do not limit the number of MSD values. 
Proposal 5: UE should report not only MSD value, but also victim band, MSD type, order as well as PC if t supports lower MSD feature.

	R4-2300206
	Lower MSD capability signalling
	Meta Ireland
	Proposal #1: RAN4 only introduces multiple thresholds to indicate the lower MSD capability for all CA/DC band combinations to report the individual MSD threshold for all CA/DC band combinations.
Proposal #2: For the lower MSD capability signalling, RAN4 needs to send the MSD source and victim operating band only.
Proposal #3: RAN4 introduces a predefined threshold using 3-bit MSD reporting bitmap in Table 1 to apply lower capability for all CA/DC band combinations according to the different MSD sources and different order within the same MSD source.
Proposal #4: RAN4 can consider the above 3-bit MSD reporting bitmap in Table 8 as a starting point for a high-power NR CA band combinations UE.
Proposal #5: Above proposals in option 1 will be applied to all high-order CA/DC band combinations to define the lower MSD capability signalling. 

	R4-2300719
	On the signalling design for low-MSD capability
	Huawei, HiSilicon
	Proposal 1: In order to facilitate the network to estimate the actual self-interference level at the UE (based on Path Loss, CSI, etc), allow and enable the UE to report the ratio of MSD reduction to Tx power reduction.
Proposal 2: Allow the UE to report the MSD value for a band combination at a given UL power level. The UL power level is requested by the network, and can be one of the filtering parameters during the capability query. The process may be executed once before a SCell is configured or activated, and can be viewed as an extension of reporting MSD per power class (i.e. MSD for 23/26/29dBm) but works more efficiently.
Proposal 3: Define the basic MSD information unit as a 3-tuple of <MSD value, MSD source, Victim band >. The source includes different MSD orders. And a list of such 3-tuples may be reported for a band combination. Inform RAN2 about the basic MSD information unit in a LS.
Proposal 4: Define a single-bit low-MSD indicator for a UE to signal to the network that all MSDs related to a given band combination is ≤ [5]dB.
Proposal 5: Apply identical thresholds to all the MSD types and aggressor power classes, since the impact to Rx SINR would be the same.
Proposal 6: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination. In the meantime, the network may enquire the low MSD capability of the UE with additional conditions on IMD order, victim band, etc., which could limit the information to be reported by the UE.
Proposal 7: Specify explicitly the exact test configurations for the low MSD capability of a given band combination. Reuse existing test points as much as possible. With this reference configuration of DL/UL resources, the network or TE is able to know under what conditions the reported MSD value is obtained.
Proposal 8: Refine the applicability rules for applying low-MSD capability for higher order band combinations.

	R4-2300757
	Signaling for low MSD
	Qualcomm Incorporated
	Proposal 1: For each band combination, the lower MSD support declaration contains all of the below: 
· Impairment subject to improvement (i.e. IMD2, IMD4, HD2, HD3, Rx LO H2 etc.)
· The victim band
· The associated improved MSD value
Proposal 2: For a given band combination the UE can declare the low MSD capability separately for each impairment (i.e. IMD2, IMD4, HD2, HD3, Rx LO H2 etc.) where the UE performs better than in the current standard.
Proposal 3: The granularity of the improved MSD value is in integer values of dB
Proposal 4: Do not consider dynamic MSD reporting for the lower MSD feature in this work item.
Proposal 5: For a given band combination:
· Each impairment declaring low MSD is verified
· One test point per declaration is used
· Test point is the same as for minimum requirement, only change being improved MSD
· When multiple minimum requirement test points exist for the same impairment, test point used for verification is chosen by selecting the one where minimum requirement allows largest MSD
Proposal 6: For band combinations with 3 or more bands report only the lower MSD values for impairments that are not covered by the corresponding 2-band combinations

	R4-2300797
	Discussion on lower MSD capability
	CMCC
	Proposal 1: it’s better to let UE report supported MSD value and let gNB use such information to determine final behavior considering the trade-off between UL performance gain and DL degradation rather than letting gNB determine candidate values and letting UE report which/whether is supported.
Proposal 2: for interference type harmonic, cross band and IMD, it’s suggested to use the identical threshold since the enhanced MSD value range for them are very close. But for harmonic mixing, it’s suggested to use relatively larger max threshold value considering such interference may be relatively hard to be enhanced.
Proposal 3: As for the max threshold value, it is not suggested to reuse the same value as minimum requirements for interference type harmonic, cross band, IMD. But the minimum requirements could be applicable for harmonic mixing interference type.
Observation 1: when SNR is enlarged by 1dB, the throughput could be enhanced by max 10% or even 55% according to the simulation results of NR UE PDSCH demodulation requirements.
Proposal 4: it’s suggested that UE could report lower MSD capability as long as it has MSD enhancement. There is no threshold for triggering such capability.
Proposal 5: if there is no explicitly MSD relation between lower order IMD and higher order IMD, all orders are suggested to be report since lower order MSD can’t cover all the victim RBs caused by higher order IMD.

	R4-2301098
	Discussion on lower MSD signaling for inter-band CA/EN-DC/DC
	Xiaomi
	Proposal 1: identical thresholds can be applicable to all the MSD types.
Proposal 2: if there are multiple orders of IMD for a specific band combination, only the lowest order of IMD improvement is considered to be reported.

	R4-2301105
	Views on Lower MSD
	Samsung, KT corporation
	Proposal 1: Identical Lower MSD thresholds can be applicable for all kinds of MSD.
Proposal 2: It is suggested to consider 0/5/10/15dB as PC3 thresholds applicable for all kinds of MSD, while 3dB could be considered as the offset vs power class.
Proposal 3: Explicit Lower MSD capability thresholds should be predefined in both RAN2 and RAN4 spec. Lower MSD thresholds are not supposed to be flexibly configured from NW to UE.
Proposal 4: 
· For one band combination with 2CC as UL, when multiple IMD occurs for one victim band within the band combination, maximum two IMD orders are allowed in terms of Lower MSD information reporting, among which the lowest order is mandatory and one other higher order IMD could be optionally included.
· For one band combination with 3CC as UL, only the lowest order IMD (triple beat) is considered for the victim band in terms of Lower MSD information reporting.
The selected IMDs should be with the same UL/DL configurations and test points as for the minimum requirements.
Proposal 5: For harmonic/harmonic mixing/cross band isolation, the Lower MSD capability should be derived and verified under the worst case UL/DL configuration(i.e. 1st test point, which is mandatory to be defined) as for the specified minimum requirements, rather than under all configurations. To be more specific:
· For harmonic, the worst case configuration is under the minimum victim DL CBW& “direct-hit” as collision type& lowest harmonic order; 
· For harmonic mixing, the worst case configuration is under the minimum victim DL CBW;
· For cross band isolation, the worst case configuration is under the minimum victim DL CBW& maximum aggressor UL CBW the UE supported for the band combination.
Note: The worst case configuration for harmonic/harmonic mixing/cross band isolation is mandatorily specified.

Proposal 6: The victim band, the MSD type (harmonic; harmonic mixing; cross band isolation; IMDn, n=2,3,4,5,7), and the corresponding MSD value (or capability class) should be made aware to NW though proper signalling, while the detailed signalling approach is left to RAN2 to determine.
Note: For harmonic/harmonic mixing/cross band isolation, the interference order is not necessarily to be made aware to NW.
Proposal 7: Share the following information with RAN2: the applicability of Lower MSD capability for combinations consisting of different bands.
· For 2-bands combination, the MSD values (or capability class) are supposed to be reported separately as per victim band per MSD type per band combination
· For 3-bands combination, the MSD values (or capability class) are only reported for IMD of dual UL falling into the third band DL, other kinds of Lower MSD capability (harmonic/ harmonic mixing/cross band isolation/IMD due to dual UL falling into own DL)could inherit from 2-band combinations with the same power class.
· For combination with more than 3 bands, no need to report the Lower MSD capability any more, the capability could inherit from the fallback combinations with the same power class.
Proposal 8: Lower MSD capability is applicable for PC1.5, PC2 and PC3. Allow UE to report Lower MSD capability for different power classes.
Proposal 9: It is proposed that UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved. 
Proposal 10: Additionally, it is unnecessary to report the Lower MSD values in case the specified MSD itself is small or the MSD improvement is not significant. However, if UE is willing to report the values under these cases, it should not be prohibited.
Proposal 11: Conclude the study phase in RAN#99 with below progress.
· The feasibility for MSD improvement for all kinds of MSD has been confirmed based on the evaluation from companies on the selected example band combinations.
Several promising options for allowing a UE to signal improved lower MSD performance has been discussed, with which companies think it is feasible to introduce the Lower MSD capability while details are FFS based on the progress that has been made so far.

	R4-2301176
	R18 Discussion on low MSD reporting
	OPPO
	Proposal 1: RAN4 to agree on whether low MSD is reported by UE capability and/or based on NW request and answer approach. From complexity perspective, NW request-answer approach is much simpler and can be adopted.
Proposal 2: If RAN4 cannot make decision on which approach is used, inform RAN2 on these two approaches and let RAN2 decide.
Proposal 3: The low MSD reporting information includes the Victim band, Aggressor band and MSD type/order/value.
Proposal 4: The interference types include Harmonics, IMD, Tx leakage and harmonic mixing. And the interference order can be {1, 2, 3, 4, 5}.
Proposal 5: Consider below low MSD reporting range as starting point. UE report improved MSD as long as the real MSD is below the largest value range, for example 20dB here.
· 0≤UE Real MSD＜5dB
· 5≤UE Real MSD＜10dB
· 10≤UE Real MSD＜15dB
· 15≤UE Real MSD＜20dB
Proposal 6: Low MSD reporting need to exclude the band combinations with already small MSD requirements defined in the spec.
Proposal 7: The band combinations with less than [5dB] MSD requirements in the spec doesn’t need to report the improved MSD.
Proposal 8: If high band combination is with low MSD, then the fallback band combinations can also be considered as low MSD, because the high band combination has more complex interference situations and some MSD types are only existing in the high order band combinations, for example IMD from two bands interfere a third band.
And low band combination with low MSD doesn’t mean high band combination is also with low MSD.

	R4-2301267
	On lower MSD for inter-band CA/ENDC
	ZTE Corporation
	Proposal 1. Identical thresholds can be applicable to all the MSD types and aggressor power class, and UE can report different MSD values within the range of the identical multiple thresholds, relies on MSD types and/or power class.
Proposal 2. Small granularity and more higher upper limit thresholds should be considered for multiple thresholds, such as [0, 2.5, 5, 7.5, 10, 12.5, 15, 17.5, 20]dB.
Propose 3. Lower MSD capability for IMD with different orders:
· For one band combination with 2CC as UL:
· When the 2CC configured with intra-band UL CA configured in one of the two band, the lowest order IMD is recommended 
· When the 2CC configured with 1UL CC in each of UL band, if multiple IMD orders occur per victim band, the lowest order IMD is recommended as worst case to represent the whole spectrum of the inter-band CA combinations. Optionally, a second MSD test point corresponds to the lowest even and the lowest odd order IMD.
· For one band combination with 3CC as UL:
· 1st order triple-beat product.
The selected IMDs should be with the same UL/DL configurations and test points as for the minimum requirements.
Propose 4. The same lower MSD capability approach are applied for both NR CA/DC and ENDC.
Propose 5. Separate lower MSD signalling should be applied for NR CA/DC and ENDC.

	R4-2301536
	Discussion of signaling on Lower MSD
	vivo
	Proposal 1: Compromise for applicable thresholds may need to be considered depending on the magnitude of MSD variance, such as different thresholds for different MSD type, and same threshold for different power class.
Proposal 2: Only define and verify the lowest order of IMD in case of multiple orders exist for a band combination for Low MSD capability.
Proposal 3: The maximum interference order considered is 3rd or 4th order is enough.
Proposal 4: Reuse current verification test point setup as much as possible to keep simplicity.

	R4-2301709
	Continue discussion for low MSD
	MediaTek Inc.
	Proposal 1: For how to report the lower MSD capability with the agreement that per victim band per MSD type per band combination capability, RAN4 further discuss following options to come out consensus
Proposal 2: For Lower MSD capability for IMD with different orders, all orders in existing 3GPP specs shall be included. Adaptive capability reporting method can be further discussed in RAN4. The selected IMDs should be with the same UL/DL configurations and test points as for the minimum requirements
Proposal 3: We suggest option 2 with modification: Define and evaluate the lower MSD capability for Harmonic/harmonic mixing/cross band isolation based on same MSD test point and its condition for this MSD mechanism in existing 3GPP specs.
Proposal 4: UE is allowed to report lower MSD capability than existing requirements. It is up to network implementation on how to use the capability reporting.
Proposal 5: Merge option 1 and option 2 as: The applicability of Lower MSD capability for combinations consisting of different bands. 
· For 2-bands combination, Lower MSD information (improved MSD) are supposed to be reported separately as MSD values and its mechanism index per victim band per BC. 
· For 3-bands combination with specific UL and DL, the Lower MSD information (improved MSD) is only reported for IMD of dual UL falls into the third band DL per victim band per BC.
The largest MSD value shall be considered for the victim band if it happens multiple MSD mechanisms on the band.
For combination with more than 3 bands, do not consider to report the Lower MSD capability any more in current release.
Proposal 6: Format of the lower MSD capability signaling per victim band per BC is proposed as a 3-tuple of <MSD mechanism index, Aggressor order, MSD value> when there’s improved MSD. 
The MSD mechanism index need to represent:
· MSD due to cross band isolation
· MSD due to UL harmonic
· MSD due to receiver harmonic mixing
· MSD due to UL intermodulation
· MSD due to UL triple bit
· Aggressor order max up to 9 in existing specs
· MSD value range in existing spec is about 0.7 ~ 37.8

	R4-2302481
	Discussion on the capability signalling design for Low MSD indication
	CHTTL
	Proposal 1: For the per victim band per MSD type per band combination lower MSD UE capability, RAN4 to further discuss the following information to be included in the capability report.
· The information of the order of the UL harmonic direct-hit, harmonic mixing, IMD.
· The information of the aggressor UL and victim DL bandwidth of the UL harmonic direct-hit, harmonic mixing and the cross-band isolation.
· The information of the power class of the aggressor UL of the UL harmonic direct-hit, harmonic mixing, IMD and the cross-band isolation.
Noted that it was agreed that the lower MSD UE capability is optional, so proposal 1 does not mean the UE should report all of the orders, or all of the bandwidths, or all of the power classes in the capability report.
Proposal 2: The lower MSD report can be defined as multiple threshold(s) as follow:
	- The MSD for the given interference type is not larger than the reported value under the same condition after the improvement. The applicable report values can be MSD = 0 and multiple thresholds (e.g. multiple of X dB.)
The value of X dB can be further discuss, e.g. [5] dB for PC3.
Proposal 3: RAN4 to discuss potential solutions from RAN4 perspective on reducing the signalling overhead for the low MSD indication, including the following options.
- A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold.
- Other solutions are not precluded.



Open issues summary
Sub-topic 2-1: MSD capability
Issue 2-1-1: UE reported lower MSD capability vs NW configured value
Option 1: it’s the UE reported MSD capability and let gNB use such information to determine final behavior considering the trade-off between UL performance gain and DL degradation rather than letting gNB determine candidate values and letting UE report which/whether is supported. (CMCC, Samsung)
Option 2: Others

· Recommended WF
· Check whether option 1 is agreeable

Issue 2-1-2: Conditions to indicate the lower MSD capability
Option 1: UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved. Additionally, it is unnecessary to report the Lower MSD values in case the specified MSD itself is small or the MSD improvement is not significant. However, if UE is willing to report the values under these cases, it should not be prohibited. (Samsung, [CMCC])
Option 2: measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement. (Nokia)
Option 3: UE report improved MSD as long as the real MSD is below the largest value range, for example 20dB. The band combinations with less than [5dB] MSD requirements in the spec doesn’t need to report the improved MSD. (OPPO)
Option 4: Others

· Recommended WF
· Check whether option 1 is agreeable



Issue 2-1-3: Essential information included in the lower MSD capability
Option 1: 
· Victim band
· MSD type (harmonic; harmonic mixing; cross band isolation; IMD)
· MSD value/thresholds
Option 2: 
· Victim band
· MSD type (harmonic; harmonic mixing; cross band isolation; IMD) with orders
· MSD value/thresholds
Option 3: Others, including
· Power class of the aggressor UL
· Aggressor UL and victim DL bandwidth

· Recommended WF
· TBA


Issue 2-1-4: Other information suggested for the lower MSD capabilty
Option 1: In order to facilitate the network to estimate the actual self-interference level at the UE (based on Path Loss, CSI, etc), allow and enable the UE to report the ratio of MSD reduction to Tx power reduction. (HW)
Option 2: A way to indicate MSD = 0 dB region(s) on top of lower MSD capability following the conventional MSD test configuration (Nokia)
Option 3: Define a single-bit low-MSD indicator for a UE to signal to the network that all MSDs related to a given band combination is ≤ [5]dB (HW)
Option 3a: A joint solution of one bit low MSD indication per BC with the per victim band per MSD type per band combination signaling, one bit low MSD indication can be used if all MSD types for this BC have been improved to above a threshold. (CHTTL)
Option 4: Others

· Recommended WF
· TBA 


Issue 2-1-5: Interference/aggressor orders considered for lower MSD 
Option 1: the interference order can be {1, 2, 3, 4, 5}. (OPPO)
Option 2: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination. (HW, [MTK])
· Aggressor order max up to 9 in existing specs (MTK)
Option 3: For harmonic/harmonic mixing/cross band isolation, the interference order is not necessarily to be made aware to NW. (Samsung)
Option 4:  The maximum interference order considered is 3rd or 4th order is enough. (vivo)
Option 5: Others

· Recommended WF
· TBA 


Issue 2-1-6: Orders for IMD MSD to be reported
Option 1: Orders aligned with MSD requirements and test points (Samsung).
· For one band combination with 2CC as UL, when multiple IMD occurs for one victim band within the band combination, maximum two IMD orders are allowed in terms of Lower MSD information reporting, among which the lowest order is mandatory and one other higher order IMD could be optionally included.
· For one band combination with 3CC as UL, only the lowest order IMD (triple beat) is considered for the victim band in terms of Lower MSD information reporting.
· The selected IMDs should be with the same UL/DL configurations and test points as for the minimum requirements.
Option 1a: Slightly different alternative compared with option 1 (ZTE)
· For one band combination with 2CC as UL:
· When the 2CC configured with intra-band UL CA configured in one of the two band, the lowest order IMD is recommended 
· When the 2CC configured with 1UL CC in each of UL band, if multiple IMD orders occur per victim band, the lowest order IMD is recommended as worst case to represent the whole spectrum of the inter-band CA combinations. Optionally, a second MSD test point corresponds to the lowest even and the lowest odd order IMD.
· For one band combination with 3CC as UL:
· 1st order triple-beat product.
Option 2: Only define and verify the lowest order of IMD in case of multiple orders exist for a band combination for Low MSD capability (vivo, Xiaomi)
Option 3: No limitation on the reported orders (Nokia, CMCC, MTK)
· if there is no explicitly MSD relation between lower order IMD and higher order IMD, all orders are suggested to be report since lower order MSD can’t cover all the victim RBs caused by higher order IMD (CMCC)
Option 4: For a given band combination the UE can declare the low MSD capability separately for each impairment (i.e. IMD2, IMD4, HD2, HD3, Rx LO H2 etc.) where the UE performs better than in the current standard. (Qualcomm)
Option 5: Others

· Recommended WF
· TBA 

Issue 2-1-7: Candidate MSD thresholds 
[Background] Agreements in RAN4#105:
· Define exact absolute Lower MSD threshold(s)
· Define the multiple thresholds for lower MSD
· FFS on whether identical thresholds can be applicable to all the MSD types and aggressor power class
· Identical thresholds can be applicable to all the band combinations

Option 1: Two bits threshold range. 0/5/10/15dB as PC3 thresholds applicable for all kinds of MSD, while 3dB could be considered as the offset vs power class. (Samsung)
	Bit
	Maximum allowed actual MSD (i.e. Thresholds)
	Lower MSD Capability classes
	Note

	00
	0dB
	Ⅰ
	Actual MSD = 0

	01
	5 dB
	Ⅱ
	0 ＜ Actual MSD ≤ 5

	10
	10 dB
	Ⅲ
	5 ＜ Actual MSD ≤ 10

	11
	15 dB
	IV
	10 ＜ Actual MSD ≤ 15



Option 2: Three bits threshold range. (Meta)
	Bit map
	Maximum allowed actual MSD
(i.e. Thresholds)
	Lower MSD Capability classes
	Note

	000
	-
	Not supported the lower MSD optional capability
	Not supported the lower MSD capability. Only apply the existing MSD requirements in TS38.101-1 and TS38.101-3.

	001
	3 dB
	Ⅰ
	0 ≤ Actual MSD ≤ 3

	010
	6 dB
	Ⅱ
	3 < Actual MSD ≤ 6

	011
	9 dB
	Ⅲ
	6 < Actual MSD ≤ 9

	100
	12 dB
	IV
	9 < Actual MSD ≤ 12

	101
	15 dB
	V
	12 < Actual MSD ≤ 15

	110
	18 dB
	VI
	15 < Actual MSD ≤ 18

	111
	> 18 dB
	VII
	Actual MSD > 18



Option 3: OPPO
· 0≤UE Real MSD＜5dB
· 5≤UE Real MSD＜10dB
· 10≤UE Real MSD＜15dB
· 15≤UE Real MSD＜20dB

Option 4: Xiaomi
	
	Threshold
	Actual MSD range

	1
	3
	0 ≤ Actual MSD ≤ 3

	2
	6
	3 ＜ Actual MSD ≤ 6

	3
	12
	6 ＜ Actual MSD ≤ 12

	4
	18
	12 ＜ Actual MSD ≤ 18



Option 5: Small granularity and more higher upper limit thresholds should be considered for multiple thresholds, such as [0, 2.5, 5, 7.5, 10, 12.5, 15, 17.5, 20] dB. (ZTE)

· Recommended WF
· TBA 

Issue 2-1-8: Differentiation of the lower MSD capability for power classes 
Option 1: Consider 0/5/10/15dB as PC3 thresholds applicable for all kinds of MSD, while 3dB could be considered as the offset vs power class. Lower MSD capability is applicable for PC1.5, PC2 and PC3. Allow UE to report Lower MSD capability for different power classes. (Samsung)
Option 2: identical thresholds to all aggressor power classes (HW, ZTE, vivo)
Option 3: different thresholds per MSD PC are needed or any other measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement (Nokia)
Option 4: Allow the UE to report the MSD value for a band combination at a given UL power level. The UL power level is requested by the network, and can be one of the filtering parameters during the capability query. The process may be executed once before a SCell is configured or activated, and can be viewed as an extension of reporting MSD per power class (i.e. MSD for 23/26/29dBm) but works more efficiently. (HW)

· Recommended WF
· TBA 


Issue 2-1-9: Dyanmic capability reporting in Rel-18
Option 1: don’t introduce Lower MSD report as dynamic signaling scheme. (Nokia, Qualcomm).
Option 2: Others

· Recommended WF
· TBA 


Sub-topic 2-2: Applicability of lower MSD capability
Issue 2-2-1: Applicability of the lower MSD thresholds for different MSD types 
Option 1: Identical Lower MSD thresholds are applicable for all kinds of MSD. (Samsung, HW, ZTE)
Option 2: different thresholds per MSD type are needed or any other measures must be discussed to avoid a situation that UE can report lower MSD capability without any actual improvement (Nokia)
Option 3: for interference type harmonic, cross band and IMD, it’s suggested to use the identical threshold since the enhanced MSD value range for them are very close. But for harmonic mixing, it’s suggested to use relatively larger max threshold value considering such interference may be relatively hard to be enhanced (CMCC)
Option 4: Others

· Recommended WF
· TBA 


Issue 2-2-2: Applicability of Lower MSD capability for higher order combination 
Option 1: Lower MSD capability for higher order combination is inherited from lower order fallback combinations (Samsung, Meta, [MTK])
· For 2-bands combination, the MSD values (or capability class) are supposed to be reported separately as per victim band per MSD type per band combination
· For 3-bands combination, the MSD values (or capability class) are only reported for IMD of dual UL falling into the third band DL, other kinds of Lower MSD capability (harmonic/ harmonic mixing/cross band isolation/IMD due to dual UL falling into own DL) could inherit from 2-band combinations with the same power class.
· For combination with more than 3 bands, no need to report the Lower MSD capability any more, the capability could inherit from the fallback combinations with the same power class.
Option 1a: Higher order BCs by the UE inherit the reported MSD capabilities per fallback BCs as shown in Table below. This principle is applied to even for MSD due to triple beat as far as the number of bands for UL is limited to two.  (Nokia)
	MSD Type
	Minimum BC unit

	
	1UL/2DL
	2UL/2DL
	2UL/3DL

	UL Harmonic
	X
	
	

	Harmonic mixing
	X
	
	

	Cross band isolation
	X
	
	

	IMD
	
	X
	X1

	NOTE 1: Only MSD impacting on the DL whose UL is not configured with is reported.



Option 2: If high band combination is with low MSD, then the fallback band combinations can also be considered as low MSD, because the high band combination has more complex interference situations and some MSD types are only existing in the high order band combinations, for example IMD from two bands interfere a third band. And low band combination with low MSD doesn’t mean high band combination is also with low MSD. (OPPO)
Option 3: For band combinations with 3 or more bands report only the lower MSD values for impairments that are not covered by the corresponding 2-band combinations (Qualcomm)
Option4: Others

· Recommended WF
· TBA 


Sub-topic 2-3: Other issues
Issue 2-3-1: Methods to reduce the signaling overhead
Option 1: A UE should be allowed to report the low MSD capability for any MSD requirements that have been defined in the 3GPP specifications for a given band combination. In the meantime, the network may enquire the low MSD capability of the UE with additional conditions on IMD order, victim band, etc., which could limit the information to be reported by the UE. (Huawei)
Option 2: based on NW request and answer approach (OPPO)
[bookmark: _GoBack]Option 2a: The network can require UE only to report the top Kth largest MSD values together with its mechanism index as per victim band per BC reporting. Define the lower MSD capability signaling per victim band per BC as a 3-tuple of <MSD mechanism index, Aggressor order, MSD value> when there’s improved MSD (MTK)
Option 3: Others 

· Recommended WF
· TBA 

Issue 2-3-2: Spec impact due to lower MSD capability
Option 1: Explicit Lower MSD capability thresholds should be predefined in both RAN2 and RAN4 spec.  (Samsung)
Option 2: Others

· Recommended WF
· TBA.

Issue 2-3-3: Test configurations for lower MSD
Option 1: (Samsung)
For IMD, the same UL/DL configurations and test points as for the minimum requirements
For harmonic/harmonic mixing/cross band isolation, the Lower MSD capability should be derived and verified under the worst case UL/DL configuration(i.e. 1st test point, which is mandatory to be defined) as for the specified minimum requirements, rather than under all configurations. 
· For harmonic, the worst case configuration is under the minimum victim DL CBW& “direct-hit” as collision type& lowest harmonic order; 
· For harmonic mixing, the worst case configuration is under the minimum victim DL CBW;
· For cross band isolation, the worst case configuration is under the minimum victim DL CBW& maximum aggressor UL CBW the UE supported for the band combination.
· Note: The worst case configuration for harmonic/harmonic mixing/cross band isolation is mandatorily specified.
Option 2: One test point per MSD type (Qualcomm)
· Each impairment declaring low MSD is verified
· One test point per declaration is used
· Test point is the same as for minimum requirement, only change being improved MSD
· When multiple minimum requirement test points exist for the same impairment, test point used for verification is chosen by selecting the one where minimum requirement allows largest MSD
Option 3: Others

· Recommended WF
· To check if option 1 is agreeable.


Topic #3: TPs for TR 38.881
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2300041
	TR handling and TP on possible Lower MSD signaling for TR 38.881 
	Nokia, Nokia Shanghai Bell
	One alternative option for signalling design

	R4-2301097
	TP for 38.881 on feasible study
	Xiaomi
	evaluations on Cross band isolation for CA_n1-n3



Open issues summary
Sub-topic 3-1: TPs for TR
Issue 3-1-1: TP in R4-2300041 (Nokia) 

· Recommended WF
· TBA, relevant to discussion in Topic#2


Issue 3-1-2: TP in R4-2301097 (Xiaomi) 

· Recommended WF
· Capture the additional MSD evaluation for CA_n1-n3 as one source input

