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Introduction
This contribution aims at sharing our views on RAN2 LS of [1] and remaining issues listed in an approved WF of [2] in RAN4#107, respectively.
Discussion
Views on LS
The LS of [1] informs RAN4 of the situation that lower MSD capability for higher order combination is inherited from lower order fallback combinations, is not consistent with the current RAN2 specification. Still the LS also says that “RAN2 will further discuss the solutions for signalling design in next meeting”. Hence, we don’t see the reason for RAN4 to change or discuss what RAN4 agreed before unless RAN2 sends an additional LS to RAN4 after their discussion.
Proposal 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. 
Views on WF of [2]
Conditions to indicate the lower MSD capability
All the options have pros and cons, and the pros and cons also depend on how MSD thresholds are defined. Among the options in the WF of [2], the option 1 should be baseline since we originally raised this issue in [3] and the proposal basically follows the concept used in [3]. The following option 1 captured in the WF, however, needs still clarification.
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On conditions for specified MSD > The maximum lower MSD threshold
We’d like to make clear applicability of actual requirement that UE shall meet as follows. 
Poposal 2: actual requirement that UE shall meet with the option 1a in the WF of [3].
· if a specified MSD is >= X + the maximum lower MSD threshold, the UE automatically meets the condition 2). Hence, the actual MSD that the UE needs to meet shall be at least <= the maximum lower MSD threshold.
· if a specified MSD is < X + the maximum lower MSD threshold, the actual MSD that the UE needs to meet shall be <= “specified MSD – X” dB.
· It is noted that the same principle above applies to “Fall into the interval of two adjacent lower MSD thresholds.
On X dB
With respect to X dB, value(s) may be single or multiple depending on how the interval between thresholds are defined, i.e., equal distribution or gradient distribution.
Observation 1: Definition of X dB is affected by a definition of thresholds as follows.
· X dB can be the same regardless of whether or not a specified MSD to fall into which interval in case the interval is defined with equal distribution.
· If the interval is defined with scaling distribution, the X must be different depending on intervals, otherwise, the specification may force actual MSD to fall into not one lower level threshold, but rather two or more level thresholds. 
Hence, we propose a following approach. Then intention is to avoid discussing X dB with a fish market approach as much as possible.
Proposal 3
1. In case gradient distribution is adopted for thresholds definition, X is defined as follows;
· If a specified MSD is larger than Thmax, X = “Thmax - Thmax-1“ dB 
· If a specified MSD is between Thi-1 and Thi,  X =  “(Thi - Thi-1)/2” dB
2. In case equal distribution is adopted for thresholds definition, X = “(Thi - Thi-1)/2” dB regardless of where a specified MSD falls into.
Specific examples with proposal 2 and proposal 3 for gradient distribution are shown in Figure 1, where thresholds are 0, 4, 10 and 20 dB.
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Figure 1: Examples of relation between actual MSD and specified MSD with proposal 2 and proposal 3
Candidate MSD thresholds
As we showed in our technical analysis (see 6.3.3 in TR 38.881), MSD can be reduced by improving one of the gating factors, e.g., PCB isolation, PA linearity etc. at the beginning. But in the end, the improvement becomes saturated since a new gating factor appears at a point. It means that reducing MSD from 30 dB to 20 dB and 5 dB to 0 dB, the required amount of efforts and cost is different. Hence, it would be more suitable to define thresholds with gradient distribution. This also matches the proposal 2 since if a specified MSD is large, accordingly, a larger amount of MSD improvement is required.
Proposal 4: Candidate MSD thresholds are proposed as follows.
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0 dB
	I
	No degradation

	1
	4 dB
	II
	Actual MSD ≤ 4 dB

	2
	10 dB
	III
	Actual MSD ≤ 10 dB

	3
	20 dB
	IV
	Actual MSD ≤ 20 dB


A new special lower MSD type as “ALL”
The introduction of this special type as “ALL” may look attractive in terms of signaling overhead perspective. RAN4, however, needs to be careful about the introduction of such a capability due to following reasons.
Observation 2:
· The definition of “ALL” will or may not be clear in the future
· What if a new MSD is defined for a band combination? At the beginning, RAN4 spec may have X MSDs for a band combination. Later if the number may become X+Y, the meaning of “ALL” becomes ambiguous.
· It may be possible to distinguish them by introducing “additional” capability, though.
· If network uses UE capability enquiry like UE-CapabilityRequestFilterNR, the meaning of “ALL” becomes ambiguous.
In fact, this point was raised by RAN2 by the LS of [4], where there is a following text.
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It is noted that “absence” or not is not important here since that is just one of the ways to inform network of “all BWs”. The importance is defining a parameter to mean “ALL” will cause a problem later. We understand the motivation, but it is better not to repeat the same mistake over the releases.
Proposal 5: In order not to repeat the same mistake, do not introduce “ALL” as a new type of capability.
Conclusion
This document has made the following observations and proposals.
With respect to RAN2 LS,
Proposal 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. 
On conditions for specified MSD > The maximum lower MSD threshold
Proposal 2: actual requirement that UE shall meet with the option 1a in the WF of [3].
· if a specified MSD is >= X + the maximum lower MSD threshold, the UE automatically meets the condition 2). Hence, the actual MSD that the UE needs to meet shall be at least <= the maximum lower MSD threshold.
· if a specified MSD is < X + the maximum lower MSD threshold, the actual MSD that the UE needs to meet shall be <= “specified MSD – X” dB.
· It is noted that the same principle above applies to “Fall into the interval of two adjacent lower MSD thresholds.
On X dB
Observation 1: Definition of X dB is affected by a definition of thresholds as follows.
· X dB can be the same regardless of whether or not a specified MSD to fall into which interval in case the interval is defined with equal distribution.
· If the interval is defined with scaling distribution, the X must be different depending on intervals, otherwise, the specification may force actual MSD to fall into not one lower level threshold, but rather two or more level thresholds. 
Proposal 3
3. In case gradient distribution is adopted for thresholds definition, X is defined as follows;
· If a specified MSD is larger than Thmax, X = “Thmax - Thmax-1“ dB 
· If a specified MSD is between Thi-1 and Thi,  X =  “(Thi - Thi-1)/2” dB
4. In case equal distribution is adopted for thresholds definition, X = “(Thi - Thi-1)/2” dB regardless of where a specified MSD falls into.
On candidate MSD thresholds
Proposal 4: Candidate MSD thresholds are proposed as follows.
	Index
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD
 Capability classes
	Note

	0
	0 dB
	I
	No degradation

	1
	4 dB
	II
	Actual MSD ≤ 4 dB

	2
	10 dB
	III
	Actual MSD ≤ 10 dB

	3
	20 dB
	IV
	Actual MSD ≤ 20dB


On a new special lower MSD type as “ALL”
Observation 2:
· The definition of “ALL” will or may not be clear in the future
· What if a new MSD is defined for a band combination? At the beginning, RAN4 spec may have X MSDs for a band combination. Later if the number may become X+Y, the meaning of “ALL” becomes ambiguous.
· It may be possible to distinguish them by introducing “additional” capability, though.
· If network uses UE capability enquiry like UE-CapabilityRequestFilterNR, the meaning of “ALL” becomes ambiguous.
Proposal 5: In order not to repeat the same mistake, do not introduce “ALL” as a new type of capability.
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Option 1: For the purpose of MSD improvement, if the minimum requirement for a given REFSENS exception
case falls into the interval of MSD = Th; dB, the actual MSD should be at least one-level lower (i.c., actual )
< Thi; dB) in order for the UE to report the low-MSD capability. If the actual MSD is larger than the maximum

threshold Thyg1 (i.e. out of range), the UE cannot report low-MSD capability for this REFSENS exception case.
If UE reports the lower MSD capability, the reported MSD value should be improved at least by TBD dB against
a specified MSD (Samsung, HW)

*  Option la: On top of option 1, some clarification of conditions to be reflected in the spec (Samsung)

Specified MSD. Condition to report lower MSD capability
>The maximum lower MSD 1) The actual MSD should be at least less
threshold than the maximum lower MSD threshold

2) The actual MSD should be improved at
least by X dB against a specified MSD

<The minimum lower MSD No need to report lower MSD capability

threshold

Note: If the minimum lower MSD

threshold is 0, then this case is not

needed.
Fall into the interval of two 1) The actual MSD should be at least one-
adjacent lower MSD thresholds level lower than the specified MSD in

terms of lower MSD capability class
2) The actual MSD should be improved at

least by X dB against a specified MSD
Note: The exact value of X should be determined after the lower MSD thresholds are
concluded
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2 Absence of a capability bit shall not imply support for something that is not yet defined

One example is “absence of channelBW means that the UE supports all BWs”. Since new BWs might be added later
(and in a release independent manner) and maybe in some other specification, “all BWs” can become ambiguous.
Any legacy UE would suddenly be expected to support the new bandwidth as well.




