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1. Introduction
In this paper, we share our views on the remaining issues of lower MSD which are captured in [1].
2. Discussion
2.1 Conditions to indicate Lower MSD capability
In terms of the conditions for lower MSD reporting, in RAN4#106, we made below proposals in our paper [2].

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.
In past meetings, the group argued a lot on whether it is necessary to quantify “small” or “significant” as the additional threshold for lower MSD capability reporting, on one hand we still think it is difficult to quantify these two aspects, on the other hand, quantify “small” and “significant” and define additional relative threshold (such as “the actual MSD should be improved at least by X dB”) would bring additional test burden for lower MSD capability verification, which is against the majority preference that “No additional (new) conformance test point to be set for lower MSD capability against specified MSD. ”
Thus, we re-propose our proposal in RAN4#106 as below:
Proposal 1：UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved.

2.2 MSD types and orders
In last meeting, several agreements were reached:
· No need to report order for harmonic/harmonic mixing/cross band isolation
  - Lower MSD capability class reported apply for all specified orders
· IMD order up to 5 in Rel-18
· New MSD types may be added later
· Inform RAN2 the MSD types/orders to be reported based on the existing spec
  - Harmonic, harmonic mixing, cross band isolation, IMD 2, 3, 4, 5
· Add a new special lower MSD type as “ALL 
  - FSS on detail of “ALL ” type

In the LS to RAN2 of last meeting [3], there is some kind of definition of what does type “ALL” denotes, the description is reproduced as below:
-  The following MSD types/orders are agreed to be reported based on the existing spec 
▪	Harmonic, harmonic mixing, crossband isolation, IMD with order=2/3/4/5
-  It is agreed to add a new special lower MSD type as “ALL”, which means all above mentioned MSD types/orders could meet the reported lower MSD threshold/lower MSD capability class
▪	FFS on details of the “ALL” type

In addition, considering the lower MSD capability is per MSD type per victim band per BC as well as per power class, we made below proposal:
Proposal 2: 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 for a power class.

Another remaining issue is that whether to left some fresh IMD type for Rel-19, such as IMD due to intra-band UL CA and inter + intra triple beat. Considering there might be no Lower MSD enhancement in Rel-19, it is preferred not to leave them to future release, and as long as the IMD order is within 5, it could be considered for lower MSD reporting although the mechanism is different with the 2-band 2-CC inter-band UL CA.
Proposal 3: 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.
2.3 Candidate MSD thresholds
It was agreed in last meeting that the maximum threshold is around 20dB while the concrete values are left FFS. Our preference is 3-bit solution as shown in below table, to better serve the purpose one table applicable to all MSD mechanism and power classes. 

	Bit
	Maximum allowed actual MSD
 (i.e. Thresholds)
	Lower MSD Capability classes
	Note

	000
	0dB
	Ⅰ
	Actual MSD = 0

	001
	3 dB
	Ⅱ
	Actual MSD ≤ 3

	010
	6 dB
	Ⅲ
	Actual MSD ≤ 6

	011
	9 dB
	IV
	Actual MSD ≤ 9

	100
	12 dB
	Ⅴ
	Actual MSD ≤ 12

	101
	15 dB
	Ⅵ
	Actual MSD ≤ 15

	110
	18 dB
	Ⅶ
	Actual MSD ≤ 18

	111
	21dB
	Ⅷ
	Actual MSD ≤ 21



Proposal 4: Our preference for lower MSD thresholds is 3-bit solution.


2.4 Conformance test for lower MSD
As illustrated in our paper [4], there is a common issue for both specified MSD and lower MSD capability in terms of conformance test, i.e., when UE does not support the specified worst case configuration, or even does not support any of the specified configurations due to lack of support of the channel bandwidth specified in the test configuration, in this case which UL/DL configuration and MSD value to assume for conformance test? 
For the specified MSD conformance test issue, it is a legacy one(probably since Rel-17), a LS was sent out to RAN5 [5] in last meeting with three scenarios identified, part of content of this LS is reproduced as below, RAN4 make some recommendation for each case for RAN5’s further check. Furthermore, please note that these principles are also applicable for lower MSD capability.
Additionally, the following principles as one possible future-proof methodology applicable to Rel-17 and onwards have been discussed in RAN4, which just provide some information on what RAN4 is thinking and no intention to have impact on RAN5’s decision.
For certain MSD mechanism of one band combination 
1) In case UE supports the specified worst case configuration which corresponds to the largest MSD, this specified worst case configuration is supposed to be selected for conformance test;
2) In case UE does not support the specified worst case configuration which corresponds to the largest MSD, but the second configuration (if specified) which is an optionally defined one,  the specified second configuration is supposed be selected for conformance test;
3) In case UE does not support any of the specified configurations, the worst case configuration the UE supported itself for this band combination could be selected as test configuration and should conform to the largest MSD specified.

Actually the high-level principle behind above recommendation is also “no additional (new) conformance test point be set for lower MSD capability against specified MSD”. More specifically.
1) In case UE supports the specified worst case configuration which corresponds to the largest MSD, this configuration is selected as test configuration for verifying both existing specified MSD and lower MSD capability → No additional test point needed for lower MSD compared with existing specified MSD
2) In case UE does not support the specified worst case configuration, but support the second test configuration (if introduced )which is an optionally defined one to address operator’s demand, the second configuration is selected as test configuration for verifying both existing specified MSD and lower MSD capability → No additional test point needed for lower MSD compared with existing specified MSD
3) In case UE does not support any of the specified configuration, the worst case configuration the UE supported itself for this band combination should be chosen as test configuration for verifying both existing specified MSD and lower MSD capability → No additional test point needed for lower MSD compared with existing specified MSD

In RAN4#107, RAN5 reply RAN4’s LS with the conclusion it is RAN4 responsibility to define test configuration for each scenarios identified above [6], though the original intention from us is to understand whether there is any specific consideration or recommendation especially for case 3) from RAN5 who is more familiar with conformance test lab and may already suffer this kind of problem in the field. Furthermore, it could also be found in RAN5 spec that their MSD table for conformance test has not even been updated based on RAN4 new MSD table yet, so we guess the conformance test lab has no experience on the issue described in case 3) yet.
During the online discussion of last meeting, Skyworks commented they would like to take the lead to address this issue for the specified MSD (if I understand it correctly^^, corresponding to R4-2310412 maybe), and lower MSD could adopt same conclusion. So probably for now first we could just agree on some high-level agreement, and wait for the solution for the specified MSD to be finalised which could be reused for lower MSD capability later. In addition, as illustrated in our paper [7] of RAN4#107, the condition to derive and verify lower MSD capability should be made clear in RAN4 spec, and the best practice probably is to discuss the exact wording/description based on the CR provided in future meetings.

Proposal 5: Agree on below high-level guidance: 
No additional (new) conformance test point to be set for lower MSD capability against the specified MSD. 
Proposal 6: In terms of the conformance test for lower MSD capability, it is suggested to reuse the conclusion of the conformance test point for the specified MSD for the three cases identified. In addition, the condition to derive and verify low MSD capability should be made clear in RAN4 spec and the exact description could be discussed and checked based on the CR provided in future meetings.

2.5 RAN2 LS
It is well known by RAN4 that lower MSD capability inheritance from lower order fallback to higher order combo is not consistent with the regular RAN2 signalling optimization rule, and RAN2 stated they will further discuss the solutions for signalling design to fulfil RAN4 requirements, so no action in RAN4 needed.

2. Conclusion
Proposal 1：UE could indicate Lower MSD capability for a band combination as long as one kind of MSD from one victim band is improved.
Proposal 2: 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 for a power class.
Proposal 3: 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.
Proposal 4: Our preference for lower MSD thresholds is 3-bit solution.
Proposal 5: Agree on below high-level guidance: 
No additional (new) conformance test point to be set for lower MSD capability against the specified MSD. 
Proposal 6: In terms of the conformance test for lower MSD capability, it is suggested to reuse the conclusion of the conformance test point for the specified MSD for the three cases identified. In addition, the condition to derive and verify low MSD capability should be made clear in RAN4 spec and the exact description could be discussed and checked based on the CR provided in future meetings.
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