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Topic #1: Information & approaches for lower MSD signalling design
Sub-topic 1-1: Conditions to indicate Lower MSD capability
· Agreement
· For the purpose of low-MSD capability, if the minimum requirement for a given REFSENS exception case falls into the interval of MSD ≤ Thi dB, the actual MSD should be at least one-level lower (i.e., actual MSD ≤ Thi-1 dB) in order for the UE to report the low-MSD capability. 
· If the actual MSD is larger than the maximum threshold ThM-1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case.

Note: the above two bullets should be reflected in the specification.

Sub-topic 1-2: MSD types and orders
Sub-topic description 
· Agreement in RAN4#107
· New MSD types may be added later 
· Inform RAN2 the MSD types/order agreed to be reported based on existing spec 
· Harmonic, harmonic mixing, crossband isolation, IMD 2, 3, 4, 5
· Add a new special lower MSD type as “ALL” 
· FFS on detail of “ALL” type

Open issues and candidate options before meeting:
Issue 1-2-1: MSD type “ALL”  
· Agreement
· “ALL” is defined per victim band per BC
· 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 

Issue 1-2-2: MSD type 
· Proposals
· Option 1: As long as the order is within 5, the IMD could be considered in Rel-18 regardless of the IMD mechanism (which means intra-band UL CA and intra+ inter UL CA are also taken into account in Rel-18) in terms of lower MSD capability reporting. (Samsung)
· Option 2: (Skyworks)
· MSD types are communicated per UL configuration and victim band
· 4 UL configuration types are needed as of today:
· 1UL 1CC
· 1UL 2CC
· 2UL 2CC
· 2UL 3CC
· 8 MSD types per UL configuration is sufficient (currently it is 4 per MSD type)
· UL harmonic, Harmonic mixing and cross band isolation MSD types for 1UL 1CC UL configuration type
· IMD type for 1UL 2CC UL configuration type
· IMD type for 2UL 2CC UL configuration type
· Triple beat type for 2UL 3CC UL configuration type
· Option 3: Six different low MSD types signaling for R18 + 3 in R19 (MTK)
· Option 4: 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) and RAN4 can merge the MSD types based on the actual MSD values from UE (Meta)
· WF
FFS in next meeting.

Issue 1-2-3: MSD order
· Proposals
· Option 1: previous agreements on MSD order 
· No need to report order for harmonic/ harmonic mixing/cross band isolation
· IMD order up to 5 in Rel-18
· Option 2: Instead of MSD order, an MSD index is used (Skyworks)
· For Harmonic, harmonic mixing and cross band isolation, index 0 is the worst-case MSD test point, index 1 is the optional second test point for the 1UL 1CC UL configuration type
· For IMDs, index 0 correspond to the lowest IMD order (largest MSD) and index 1 to the next higher IMD order:
· Within IM2 to IMD5 for the 2UL 2CC UL configuration type related IMDs
· Within IMD3 to IMD9 for the 1UL 2CC UL configuration type related IMDs (but maximum 2 order possible)
· IMD3 for triple beat related MSD for 2UL 3CC UL configuration type.
· WF
FFS in next meeting.

Sub-topic 1-3: Candidate MSD thresholds
· Agreement on Tuesday online session 
· 3-bit signalling will be used for reporting thresholds.
· The maximum value of threshold is [21 or 23] dB
· The minimum reporting value for threshold is 0 dB, i.e., no degradation relative to REFSENS

· Agreement in AH
· The maximum value of threshold is 22 dB
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0dB
	Ⅰ
	No degradation

	1
	3 dB
	Ⅱ
	Actual MSD ≤ 3dB

	2
	6 dB
	Ⅲ
	Actual MSD ≤ 6dB

	3
	9 dB
	IV
	Actual MSD ≤ 9dB

	4
	12 dB
	Ⅴ
	Actual MSD ≤ 12dB

	5
	15 dB
	Ⅵ
	Actual MSD ≤ 15dB

	6
	18 dB
	Ⅶ
	Actual MSD ≤ 18dB

	7
	22dB
	Ⅷ
	Actual MSD ≤ 22dB



Sub-topic 1-4: Conformance test for lower MSD
Issue 1-4-1:  Principle of Test points
· Agreement on Tuesday online session 
· Lower MSD capability shall not result in additional MSD test points

Issue 1-4-2:  Conformance test
· Agreement in AH
· Lower MSD conformance test reuses the RAN4 MSD test point parameters and only changes the MSD value by the upper bound of the declared lower MSD class. And, similar to the specified MSD, the highest supported power class or power class required by certification/regulation body per UL configuration is verified

Sub-topic 1-5: Signaling overhead reduction
Sub-topic description 
Open issues and candidate options before meeting:
· Proposals
· Option 1: allow gNB query UE capability and UE only report certain capability filtered by gNB’s query information. (CMCC, vivo, Skyworks, Meta, OPPO)
· Option 2: The potential singaling overhead and complexity on lower MSD capability indication shall be carefully considered in RAN4 while the solution details are being worked out (Apple)
· 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.
· Option 4: For the sake of signalling overhead reduction, further study if the victim band for a given band combination can be omitted from reporting at least for some of the MSD types (Huawei)
· Discussion
FFS in next meeting.

Sub-topic 1-6: lower MSD capability for higher order combination 
Sub-topic description 
The issue is related to RAN2 reply LS (R2-2306866/ R4-2311021). Previously RAN4 made an agreement that the high order band combination will inherit the lower MSD capability from lower 2, 3 band combinations, while RAN2 responded that it is not consistent with current RAN2 specification. However, RAN2 also said that RAN2 will try to fulfill the RAN4 requirements. 
Open issues and candidate options before meeting:
· Proposals
· Option 1: No need to change or discuss what RAN4 agreed before, i.e., “lower MSD capability for higher order combination is inherited from lower order fallback combinations”, unless RAN4 receives an LS from RAN2 to ask RAN4 to take a specific action on the agreement. (Nokia, vivo, Skyworks, Samsung)
· Option 2: Reply RAN2 with the clarification on RAN4’s assumptions on MSD requirements for higher order combinations together with other agreements in this meeting. (Huawei)
· RAN4 defines the MSD requirements using band combinations consisting of 2 or 3 bands. UEs supporting high order band combinations shall meet the same MSD requirements as the fallbacks. When reporting the lower-MSD capability, the indicated MSD improvement shall be maintained regardless of the order of band combinations, and no new test points would be added.

· WF
FFS in next meeting.

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: Consider other approaches for lower MSD capability reporting once the primary method is finalized (Qualcomm)
· Option 2 (Skyworks)
· The UE reports the MSD class per UL configuration, Victim band, UL configuration type, MSD type and MSD index for the highest supported power class for this UL configuration 
· 0dB MSD region concept is not developed further in Release 18 and no dedicated test or signalling is designed for it
· in Release 19, a set of rules are studied to derive MSD improvement compared to specified or declared lower MSD class versus (for example purposes, and not intended to be exhaustive):
· Offset from the test point frequencies (DL and UL)
· CBW of the UL aggressor(s) and DL CBW of the victim band
· UL RB allocation
· Output power.  
· Option 3: separate the reporting from the BC lists (Ericsson)
for each affected DL band, report either
· “remaining MSD” given uplink operation in given UL bands only for the cases in which the MSD is not eliminated, e.g. insufficient harmonic suppression between the an UL band and a DL band, or
· “improved MSD” e.g. the cases the MSD is eliminated, e.g. that the degradation due to harmonics between an UL band and a DL band with allowed MSD in conformance tests is reduced to zero in a UE design with good isolation
similarly to IDC assistance reporting. Actual values of isolation/MSD would not be indicated.
· Option 4: 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 5: 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)
· Option 6: For long term, MSD tests should take antenna coupling impacts into account, and evaluate the MSD in OTA conditions (OPPO)
· WF
FFS in next meeting.


[bookmark: _GoBack]Issue 1-7-3: Spec impact
· Agreement
Lower MSD classes shall be defined in the RAN4 specification
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0dB
	Ⅰ
	No degradation

	1
	3 dB
	Ⅱ
	Actual MSD ≤ 3dB

	2
	6 dB
	Ⅲ
	Actual MSD ≤ 6dB

	3
	9 dB
	IV
	Actual MSD ≤ 9dB

	4
	12 dB
	Ⅴ
	Actual MSD ≤ 12dB

	5
	15 dB
	Ⅵ
	Actual MSD ≤ 15dB

	6
	18 dB
	Ⅶ
	Actual MSD ≤ 18dB

	7
	22dB
	Ⅷ
	Actual MSD ≤ 22dB



