[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #108-bis									                    R4-2317245
Xiamen, China, October 09 – 13, 2023

Agenda item:			5.3.1.4
Source:	Moderator (Huawei, HiSilicon)
Title:	Topic summary for [108bis][121] FR1_enh2_part1
Document for:	Information
Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Thread [121] includes following topics:
1. Topic #1: Information & approaches for lower MSD signalling design
2. Topic #2: Requirements for lower MSD capability
3. Topic #3: TPs for TR 38.881

Topic #1: Information & approaches for lower MSD signalling design
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2315030
	Remaining issues on Lower MSD signaling
	Nokia, Nokia Shanghai Bell
	Observation 1: RAN2 has already concluded that lower MSD capability is reported outside BandCombinationList.
Proposal 1: RAN4 doesn’t need to discuss this aspect anymore unless RAN4 receives further clarification from RAN2.
Observation 2: Most of the aspects listed in the WF (R4-2314923) is captured in TR38.881.
Observation 3: RAN2 discussed signalling overhead reduction including its necessity in the last RAN2, but they decided to make the discussion pending until basic signalling design becomes more matured.  In addition, RAN2 can discuss this as they introduced UECapabilityEnquiry by themselves.
[bookmark: _Hlk146808763]Proposal 2: Leave further detailed discussion on signalling overhead reduction and its necessity to RAN2
Observation 4: Using index “relatively” according to IMD order level may eliminate the information of “absolute” IMD order and a gNB cannot know how the indices and IMD orders are paired
[bookmark: _Hlk146808908]Proposal 3: Do not introduce index to indicate IMD order.
Observation 5: RAN2 considers that that victim as well as aggressor need to be identified in the signalling design according to RAN2#123 minute.
Observation 6: RAN2 needs to better understand a degree of granularity of information of victim and aggressor in order to enable signalling design is compatible with future new MSD types and associated victim and aggressor information.
[bookmark: _Hlk146808815]Proposal 4: Apart from introduction of lower MSD capabilities for 1 band with two CCs like CA_n5B and/or triple beat into Rel-18, RAN4 should share all the possible MSD types with side conditions like UL configuration with RAN2 to enable RAN2 to develop scalable signalling design to accommodate new MSD types in future releases.

	R4-2315064
	Signaling for low MSD
	Qualcomm Technologies Int
	Proposal 1: Maximum IMD order should be limited to 5 regardless of IMD mechanism which can include intra-band, intra-band + inter-band and inter-band cases.
[bookmark: _Hlk146809044]Proposal 2: MSD types can remain limited to the previously agreed ones of IMD 2, 3, 4, 5, harmonics, harmonic mixing and cross band isolation.
[bookmark: _Hlk146809096]Proposal 3: Allow gNB to query UE capabilities and enable UE to report only to the queried information.
Proposal 4: Only resume discussion on lower MSD for higher order combinations once input is received from RAN2 on this subject.

	R4-2315150
	The remaining open issues for lower MSD capability signalling
	Meta Ireland
	Proposal #1: If RAN4 can keep the existing UL/DL configuration for the MSD test, then RAN4 don’t need to report the detail UL/DL configuration information (# of CC, # of bands of each UL/DL).
[bookmark: _Hlk146809270]Proposal #2: In future release, RAN4 can support high order IMD reporting such as IMD 6/7/8/9, then RAN4 can define the small granularity of MSD reporting capability signalling.   
Proposal #3: For the MSD order, we prefer to keep the previous RAN4 agreements as option 1 in Rel-18.
[bookmark: _Hlk146809382]Proposal #4: RAN4 can allow gNB query UE capability signalling and UE only reported the filtered capability signalling to reduce the signalling overhead. Also can merge MSD types with the same MSD values.
Proposal #5: RAN4 can keep the current agreements and RAN2 shall be aligned and consistent with RAN2 and RAN4 specifications for MSD requirements of high order CA/DC band combinations. 
Proposal #6: RAN4 can add the Note in section 7.3A.4, 7.3A.5 and 7.3A.6 to support lower MSD capability requirements without the explicit additional MSD requirements in TS38.101-1 and TS38.101-3. 
Proposal #7: Single bit indication and 2-bits MSD reporting bitmap for the small MSD capability (MSD <= [3] dB) can be considered to apply the improved MSD level by the high order IMD/harmonic problems

	R4-2315195
	Discussion on lower MSD capability
	CMCC
	[bookmark: _Hlk146810823]Proposal 1: to reduce MSD capability overhead, one solution is to allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information. Query information could include following information, e.g. band combinations, power class, Tx power, aggressor and victim CBW, victim operation band.
Observation 1: gNB needs the relationship between UL Tx power and DL MSD performance to trade off UL and DL performance.
Proposal 2: it’s suggested to allow UE report under which Tx power all the MSD values would be negligible/acceptable. This information could help gNB to know which UE could be allocated to MSD-victim RB since the MSD is negligible for this UE when it is at cell center with less target Tx power.
Observation 2: For specific band combinations, the same order IMD generated by different uplink (UL) configurations will fall within the same victim band with similar values. In current spec, the only example band combination is CA_n5-n77 which have very similar MSD for IMD4 from n5+n77 and non contiguous n77+n77 UL configurations, i.e. 8.3dB and 8.6dB respectively.  
[bookmark: _Hlk146810058]Proposal 3: it’s suggested to report MSD types per victim band per band combination rather than per UL configuration per victim band per band combinations.
[bookmark: _Hlk146810117]Proposal 4: it’s suggested to reply RAN2 with the clarification for higher order combinations.

	R4-2315238
	draft LS on lower MSD
	Huawei, HiSilicon
	Reserved LS to capture the agreements in this meeting.

	R4-2315430
	Discussion on lower MSD signaling for inter-band CA/EN-DC/DC
	Xiaomi
	Signalling overhead reduction
Proposal 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information.
Proposal 2: the query information shall align with the information of the UE capability, i.e. band combination, victim band, MSD types and orders.
MSD order
Proposal 3: keep the previous agreements on MSD orders
Other approaches for lower MSD reporting
[bookmark: _Hlk146811092]Observation 1: if reporting the Tx power that all the MSD values would be negligible/acceptable is considered, reporting the required corresponding power back off (e.g. MPRdesense) relevant to power class could be also a good candidate.
Observation 2: option4 have some issues need to be addressed. For example, as MSD values depends on several factors i.e. MSD type, orders, CBW, how the UE could get the reasonable Tx power or MPRdesense to gurantee all the MSD values would be negligible/acceptable? Do we need to additional test?

	R4-2315451
	Views on the remaining issues of lower MSD
	Samsung
	Proposal 1: In terms of the necessary information for lower MSD capability reporting, it is preferred not to introduce “per UL configuration” reporting.
Proposal 2: It is suggested not to further differentiate the MSD mechanisms for IMD to intra-band contiguous ULCA, intra-band non-contiguous ULCA, inter-band 2CC ULCA and intra+inter ULCA. And as long as the order is within 5, the IMD mechanism could be considered in Rel-18 regardless of the IMD mechanism in terms of lower MSD capability reporting.
Proposal 3: It is preferred to make below rule clear in RAN4:
For a given MSD mechanism, 
- In case UE only supports one specified test point, it is used for lower MSD verification
- In case UE supports more than one specified test point, the worst case configuration test point which corresponds to the largest MSD is used for lower MSD verification 
Proposal 4: The approach that would create additional MSD test point(s) for lower MSD verification should not be pursued anymore at least within Rel-18.

	R4-2315541
	Discussion for lower MSD signalling reduction
	LG Electronics France
	Proposal: Support option 1 and need to discuss what kind of signalling information can be filtered.

	R4-2315545
	Continue discussion on lower MSD capability
	MediaTek Inc.
	Observation 1: Further discussion is required for verifying the special MSD type “All” 
Observation 2: Whether the special MSD type “All” includes any new potential MSD types in forward release is unclear 
Proposal 1: RAN4 further discuss on the rules to verify the requirements of special MSD type “All”
Proposal 2: For MSD type indication other than “All” and aggressor order, we propose to consider following:
· Existing MSD types in Rel-18 are included: UL harmonics, harmonic missing, cross-band isolation, IMD2, IMD3, IMD4, IMD5
· New MSD types in forward release if identified by RAN4 can be included: 1UL2CCIMD2, 1UL2CCIMD3, 1UL2CCIMD4, 1UL2CCIMD5, 3beat
Proposal 3: The lower MSD capability is signalled per victim band per BC
Proposal 4: 
· To reduce signalling overhead during connection and save UE maximum memory size for storing low-MSD information, an adaptive signalling approach that network can require UE only to report the top K largest MSD values together with its mechanism indexing and improved MSD values is proposed as option 3. If UE does not respond for the low-MSD terms that UE is required to report, the MSD in existing specs applies.
· UE is also allowed to respond top K’ largest low-MSD information where K’<K. If UE does not respond for the low-MSD terms that UE is required to report, the MSD in existing specs applies.

	R4-2315832
	Remaining issues of lower MSD Signalling
	vivo
	Proposal 1: RAN4 should provide clear recommendations to RAN2 about the signalling overhead reduction schemes. Among the candidates, the scheme based on gNB query and UE only report certain capability filtered is preferred.
Observation 1: Depending on how the network would utilize Lower MSD capability class, the lower MSD capable UE for a certain scenario may not be differentiated by the network with UE only satisfy minimum MSD requirements, particularly if the lower MSD capability class is relatively large.
Proposal 2: Add the lower MSD class as a filter coefficient, for network to indicate UE a preferred class. For UE with lower MSD class larger than preferred by network, the corresponding signalling of lower MSD support would not be reported by UE to reduce signalling overhead.
Proposal 3: No need to change or discuss what RAN4 agreed before for lower MSD capability for higher order combination issue, i.e., “lower MSD capability for higher order combination is inherited from lower order fallback combinations”, unless RAN4 receives a LS from RAN2 to ask RAN4 to take a specific action on the agreement.
Proposal 4: No to consider different overlapping schemes, e.g. new lower MSD type/order definition, in this release.

	R4-2315965
	R18 low MSD reporting
	OPPO
	Proposal 1:         RAN4 shall make sure the low MSD reporting will not become a big burden for UE and NW, and some simplification approaches shall be defined together with the low MSD reporting scheme rather than leave it for further optimization in the future.
Proposal 2:         Adopt NW request-based MSD reporting approach to simplify reporting, and inform RAN2 together with MSD reporting scheme.

	R4-2316325
	Further discuss Lower MSD for inter-band CA/EN-DC/DC combinations
	ZTE Corporation
	Observation 1. The current conditions imply the lower MSD capability is allowed to be reported if very small MSD like 0.1dB is improved. 
Observation 2. The lower MSD capability cannot be applied for all band combination if IMD order is limited up to 5.
Proposal 1. To discuss the at least [x] dB MSD improved value.
Proposal 2. IMD MSD type for different UL configuration type might be needed when UE report the lower MSD capability



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-2: MSD types and orders
Sub-topic description 
Open issues and candidate options before meeting:

Issue 1-2-2: MSD type (new types)
· Proposals
· Option 1: MSD types can remain limited to the previously agreed ones of IMD 2, 3, 4, 5, harmonics, harmonic mixing and cross band isolation (QC, Xiaomi, MTK, Samsung)
· The above MSD types are considered for Rel-18 (MTK)
· It is suggested not to further differentiate the MSD mechanisms for IMD to intra-band contiguous ULCA, intra-band non-contiguous ULCA, inter-band 2CC ULCA and intra+inter ULCA. And as long as the order is within 5, the IMD mechanism could be considered in Rel-18 regardless of the IMD mechanism in terms of lower MSD capability reporting (Samsung)
· Option 2: New MSD types in forward release if identified by RAN4 can be included: 1UL2CCIMD2, 1UL2CCIMD3, 1UL2CCIMD4, 1UL2CCIMD5, 3beat (MTK)
· Option 2a: In future release, RAN4 can support high order IMD reporting such as IMD 6/7/8/9, then RAN4 can define the small granularity of MSD reporting capability signalling (Meta)
· Recommended WF
· Focus on the scope of Rel-18 and adopt option 1. Meanwhile, consider the proposal from Samsung as supplementary conditions for previously agreed MSD types

Issue 1-2-2: MSD type (UL configuration)
· Proposals
· Option 1: it’s suggested to report MSD types per victim band per band combination rather than per UL configuration per victim band per band combinations. (CMCC, Samsung)
· Option 1a: If RAN4 can keep the existing UL/DL configuration for the MSD test, then RAN4 don’t need to report the detail UL/DL configuration information (# of CC, # of bands of each UL/DL) (Meta)
· Option 2: Apart from introduction of lower MSD capabilities for 1 band with two CCs like CA_n5B and/or triple beat into Rel-18, RAN4 should share all the possible MSD types with side conditions like UL configuration with RAN2 to enable RAN2 to develop scalable signalling design to accommodate new MSD types in future releases. (Nokia)
· Option 2a: IMD MSD type for different UL configuration type might be needed when UE report the lower MSD capability (ZTE)
· Moderator’s observation
· The distinctive difference between option 1 and option 2 is whether to report UL configuration info for a band combination. If we agree that no need to differentiate the MSD mechanisms for IMD to intra-band contiguous ULCA, intra-band non-contiguous ULCA, inter-band 2CC ULCA and intra+inter ULCA, then there is no need to report the UL configurations. 
· Recommended WF
· Check whether option 1 is agreeable, i.e. no need to report UL configurations. 

Issue 1-2-3: MSD order
· Proposals
· Option 1: Do not introduce index to indicate IMD order (Nokia).
· Option 2: Maximum IMD order should be limited to 5 regardless of IMD mechanism which can include intra-band, intra-band + inter-band and inter-band cases (QC, Meta, Samsung).
· as long as the order is within 5, the IMD mechanism could be considered in Rel-18 regardless of the IMD mechanism in terms of lower MSD capability reporting (Samsung)
· Option 3: In future release, RAN4 can support high order IMD reporting such as IMD 6/7/8/9, then RAN4 can define the small granularity of MSD reporting capability signalling (Meta)

· Recommended WF
· check whether option 1 and option 2 are agreeable

Issue 1-2-3: MSD type “ALL”  
· Proposals
· Option 1: Agreement in last meeting, i.e. Type “ALL” denotes the actual MSD values for harmonic/harmonic mixing/cross band isolation/IMD2,3,4,5 if any are all under the reported lower MSD capability threshold for a victim band with a band combination
· Option 2: RAN4 further discuss on the rules to verify the requirements of special MSD type “All”. Specifically, propose not to introduce such type in current release (MTK)
· Recommended WF
· If no consensus, follow the previous agreement as RAN2 is considering the signalling design upon RAN4 inputs, in which “ALL” is included.

Sub-topic 1-4: Conformance test for lower MSD
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4-1:  Rule of Test points for lower MSD
· Proposal in R4-2315451 (Samsung)
· For a given MSD mechanism, 
· In case UE only supports one specified test point, it is used for lower MSD verification
· In case UE supports more than one specified test point, the worst case configuration test point which corresponds to the largest MSD is used for lower MSD verification
· Recommended WF
· Agree with the proposal


Sub-topic 1-5: Signaling overhead reduction
Sub-topic description 
Open issues and candidate options before meeting:
· Proposals
· Option 1: Leave further detailed discussion on signalling overhead reduction and its necessity to RAN2. (Nokia, Samsung)
· Option 2: Allow gNB to query UE capabilities and enable UE to report only to the queried information (QC, CMCC, Xiaomi, LGE, vivo, Meta, OPPO)
· Query information could include following information, e.g. band combinations, power class, Tx power, aggressor and victim CBW, victim operation band (CMCC)
· the query information shall align with the information of the UE capability, i.e. band combination, victim band, MSD types and orders (Xiaomi)
· Add the lower MSD class as a filter coefficient, for network to indicate UE a preferred class. For UE with lower MSD class larger than preferred by network, the corresponding signalling of lower MSD support would not be reported by UE to reduce signalling overhead (vivo)
· RAN4 can allow gNB query UE capability signalling and UE only reported the filtered capability signalling to reduce the signalling overhead. Also can merge MSD types with the same MSD values (Meta)
· RAN4 shall make sure the low MSD reporting will not become a big burden for UE and NW, and some simplification approaches shall be defined together with the low MSD reporting scheme rather than leave it for further optimization in the future (OPPO)
· Option 3: (MTK)
· To reduce signalling overhead during connection and save UE maximum memory size for storing low-MSD information, an adaptive signalling approach that network can require UE only to report the top K largest MSD values together with its mechanism indexing and improved MSD values is proposed as option 5. 
· UE is also allowed to report top K’ largest low-MSD information where K’<K. For the low-MSD terms that are not responded, the MSD in existing specs applies.
· Moderator’s observation
· Option 1 and option 2 are not mutually exclusive. Capability query is a usual mechanism supported by RAN2, and the issue is how to extend the existing mechanism to the lower MSD case. In moderator’s view, this belongs to the details for the signalling design. Check whether option 1 is acceptable. 
· Recommended WF
· Check whether option 1 is acceptable. 


Sub-topic 1-6: lower MSD capability for higher order combination 
Sub-topic description 
Thanks Nokia for pointing out the latest progress in RAN2. Given the RAN2 agreement in Aug meeting, the decision by RAN2 is not to override the previous RAN4 recommendation. Thus, we can leave the issue for further consideration by RAN2 during their signaling design.
Open issues and candidate options before meeting:
· Proposals
· Option 1: Since RAN2 has already concluded that lower MSD capability is reported outside BandCombinationList, no need to have further discussion in RAN4 unless receiving further clarification request from RAN2 (Nokia, QC, Meta, vivo)
· Option 2: it’s suggested to reply RAN2 with the clarification for higher order combinations (CMCC)

· Recommended WF
· No further discussion on lower MSD capability for higher order combination unless receiving further clarification request from RAN2


Sub-topic 1-7: Others 
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-7-1: other approaches for lower MSD reporting
· Proposals
· Option 1: No to consider different overlapping schemes, e.g. new lower MSD type/order definition, in this release (vivo)
· Option 2: The approach that would create additional MSD test point(s) for lower MSD verification should not be pursued anymore at least within Rel-18 (Samsung)
· Option 3: allow UE report under which Tx power all the MSD values would be negligible/acceptable. This information could help gNB to know which UE could be allocated to MSD-victim RB since the MSD is negligible for this UE when it is at cell center with less target Tx power (CMCC)
· Option 2a: if reporting the Tx power that all the MSD values would be negligible/acceptable is considered, reporting the required corresponding power back off (e.g. MPRdesense) relevant to power class could be also a good candidate (Xiaomi)
· Option 4: Single bit indication and 2-bits MSD reporting bitmap for the small MSD capability (MSD <= [3] dB) can be considered to apply the improved MSD level by the high order IMD/harmonic problems (Meta)
	[bookmark: _Hlk146809765]Bit map
	MSD range
(i.e. Thresholds)
	Note

	00
	-
	Not supported the lower MSD capability. Only apply the existing MSD requirements in TS38.101-1 and TS38.101-3.

	01
	[1] dB
	0 ≤ Actual MSD ≤ [1]

	10
	[2] dB
	1 < Actual MSD ≤ [2]

	11
	[3] dB
	2 < Actual MSD ≤ [3]



· Option 5: To discuss the at least [x] dB MSD improved value (ZTE)

· Recommended WF
· Check whether option 1 and option 2 can be considered at least for Rel-18


Topic #2: Requirements for lower MSD capability
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2315150
	The remaining open issues for lower MSD capability signalling
	Meta Ireland
	Add the Note in section 7.3A.4, 7.3A.5 and 7.3A.6 to support lower MSD capability requirements without the explicit additional MSD requirements in TS38.101-1 and TS38.101-3.
NOTE X: If the UE supports the lower MSD capability, then a reported MSD threshold shall be tested and verified as the REFSENS exception requirements with the appropriate test point in each reference sensitivity exceptions in section 7.3A.4, 7.3A.5 and 7.3A.6.

	R4-2316478
	DraftCR for introduction of lower-MSD requirements for inter-band CA
	Huawei, HiSilicon
	Include lower MSD capability classes as well as conditions of test points for lower MSD in the spec with a dedicated sub-clause



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Requirements for lower MSD capability
Sub-topic description:
Open issues and candidate options before meeting:
· Recommended WF
· Discuss the possible spec impact based on the draft CR

Topic #3: TPs for TR 38.881
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	T-doc name
	Company
	Proposals / Observations

	R4-2315237
	TR 38.881 v0.7.0
	Huawei, HiSilicon
	

	R4-2315833
	TP for TR 38.881 on a possible scheme for signaling overhead reduction
	vivo
	

	R4-2315241
	TP for TR 38.881: draft conclusion for lower MSD capability
	Huawei, HiSilicon
	



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: TR 38.881 v0.7.0
Sub-topic description:
Open issues and candidate options before meeting:
· Recommended WF
· Return to

Sub-topic 3-2: TPs for TR
Issue 3-2-1: TP on a possible scheme for signaling overhead reduction in R4-2315833 (vivo)
· Recommended WF
· TBA, relevant to discussion in Topic#1

Issue 3-2-2: TP on draft conclusion for lower MSD capability in R4-2315241 (Huawei)
· Recommended WF
· TBA, relevant to discussion in Topic#1

