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1	Introduction
RAN4 has been tasked by RAN to perform the study below [1]. And we share our views on the topic in the following.
	Proposal #5: RAN can task RAN4 to do study on the objectives below in Q3 and come back to RAN in September to decide how to handle the topic
· Study feasibility of improving defining ”low MSD” for CA and DC band combinations
· Study the feasibility of specifying “low MSD” for CA/DC band combinations with MSD caused by H2/IM2/IM3. 
· One example band combination can be selected for feasibility study. 
· Discuss the capability signaling for network to distinguish UE with different MSD performance if RAN4 conclude specifying “low MSD” is feasible
· Discuss the way to introduce the improved ”low MSD” requirements and capability signaling in a release independent manner if RAN4 conclude specifying “low MSD” is feasible


2	Discussion
Intensive discussions on the topic of MSD improvement were carried out in RAN#92. Here’re some excerpts of the final round comments extracted from the summary report [1]. 
	Company
	Comments

	Nokia
	First of all, at least we do NOT to propose a way to improve MSD itself, but rather we are just proposing a way to distinguish UEs with small MSD and those with big MSD which just meet R4 requirements without large margin. Since MSDs for each of the UEs are affected by UE implementations. We don’t say that all the UEs shall have to have small MSD. But if UEs have smaller MSD than specified one, it is better to tell that information. We don’t have motivation to discuss mechanism to improve MSD. Hence, the discussion is quite simple. The bullets indicating “improve the MSD” or “how to improve MSD” is NOT what we proposed. Regarding signalling, again, what feasibility study do proponents have in mind? It is ok for us to say to discuss how signalling look, but studying feasibility of signaling does not reflect the reality. 

	T-Mobile USA
	We agree with Nokia. RAN4 spent a lot of time developing MSD, and since MSD allows for architectural flexibility we don’t think that it would be productive to try to improve on the existing MSD. What the operators have asked for is a way to for the network to identify which UEs require little or no MSD. We propose the following: 

· Provide a means to identify UEs with low MSD for CA and DC in Rel-18 with a systematically study 
· How to define “low MSD”
· Discuss if the “low MSD” capability will be per UE, or per combination
· The improved MSD requirements will be introduced in a release independent manner.

	Qualcomm
	We agree with the comments from Nokia.  Also, it’s not clear how RAN can agree to the moderator’s proposal since RAN is not yet discussing Rel-18 package for RAN4.  Is the moderator suggesting that RAN can now make a decision on this?  If not, we should focus on what RAN can make agreements on.

	Apple
	In general we are fine with moderator’s proposal. Procedure wise, we propose to study how to improve MSD first. Without knowing how much MSD can be improved on what combinations, it would be meaningless to talk about the feasibility to introduce a capability signaling. Also how network would handle UE differently simply based on the MSD difference for one particular test configuration needs to be clarified. And the concern on UE fragmentation in the field due to the potential complicated MSD capability matrices needs to be carefully considered. 

	LGE
	We are fine to the moderator proposal. The Improving MSD for CA and DC will be started in Rel-18. RAN4 need to understand how to define the MSD value. Basically, RAN4 consider candidate RF architecture and need to collect the detail RF component parameters such as IIP2/IIP3/IIP4/IIP5 according to the impacted IMD order for Switch, Duplexer, Diplexer, triplexer, Quadplexer and PA. Also need to consider isolation level between Tx-Tx and Tx-Rx for antenna, filters and others. This is quite complicated to derive MSD level in small UE form factor.

	Samsung
	It seems we have some different understanding. In our understanding, the outcome of study is the feasibility of defining different set of minimum requirements of MSD for certain band combination. UE is allow to follow either of these set of requirements by indicating to the network using capability singling. Based on this, I have to clarify with proponents who supports to distinguish the UEs with different de-sense capability, how to quantify the “small” and “big” MSD without study the mechanism/implementation to achieve better sensitivity performance. 
Even the question has been raised in the 1st round, intermediate round and also GTW session, we still did not get any answer on which band combination(s) are we talking about. Is RAN4 going to check every band combination with MSD, or (as some companies comments), is RAN4 going to check band combination with “large” MSD only. If only check large MSD, what is the definition of “large”， 20dB, 30dB? RAN can only discuss whether such task is feasible or not for RAN4 in Rel-17 timeframe once the above scope is clear, i.e., it may be feasible to task RAN4 to study only one example band combinations but certainly NOT feasible at all to task RAN4 to check every band combination with MSD value.  

	Skyworks
	We think the goals are still too vague to even be able to gage the amount of work and depending on the mechanism (ie all MSD improved, a set of MSD…)  and what is captured in the specification, the signaling may look different. Especially we do not believe that a UE level signaling is reasonable as it will unfairly penalize the UEs that supports the highest number of bands and band combinations with the highest order because it would mean that failure to meet one improved MSD out of 100s of combination case. we maintain that it would be fairly easy to “Show off” very good numbers in the spec as they only apply to 1/2/3band cases one by one but real implementations have to get every combination right which requires trade-off. In our view only some specific high values MSDs are worth revisiting and one should note that this is not only a RF front end aspect since for example transceiver impairments play a big role in some cases. 

	AT&T
	We agree with the comments from Nokia.  We also agree with QC that we likely cannot agree to any Rel-18 package for RAN4 at this time and support CHTTL comment about starting in Rel-17 timeframe. Perhaps, it could be feasible to perform a limited study in the Rel-17 timeframe in order to allow for the normative work in Rel-18 based on RAN approval. This would allow for early adoption of release independent requirements in the Rel-18 timeframe. Please find the proposed feasibility study based on this proposal.

•	Study a means to identify UEs with low MSD for CA and DC in Rel-17 with a systematically study 
•	How to define “low MSD”
•	Discuss if the “low MSD” capability will be per UE, or per combination
•	Discuss ways to introduce the improved MSD requirements in a release independent manner.
•	“low MSD” would defined in addition to currently defined MSD as part of a future WI

The feasibility study in the Rel-17 timeframe would focus on the combos with H2/IM2/IM3 MSD per DISH Network’s recommendation.

	Samsung
	AT&T proposal of wording is a good direction we can go. To have more efficient study considering the limited remaining time in Rel-17, we can consider to pick out one example band combination among H2/IM2/IM3 MSD for further study (as proposed by RAN4 chair in the intermediate round). 
The scope in future WI phase (if approved) will not only consider H2/IM2/IM3 but also the spectrum holding situation has to be considered for RAN4 to specific the requirements. Operator demand/request with proper justifications could be one way we can consider. 
With above clarifications and modification, we are fine with a study item in Rel-17
(To CHTTL, I miss your comments in the intermediated round. Sorry about that)

	Huawei, HiSilicon
	Generally we support the proposal by moderator. As commented by some companies, it’s not clear even how to differentiate “small MSD” and “large MSD”. With the capability to indicate the UE have better MSD than those defined in the spec, wouldn’t the UE also need to comply with the improved MSD values? To fulfill that purpose, it cannot avoid the discussion of how to improve the MSD. As there are thousands of band combinations in the spec, the change would have huge impact. Given the current situation, we don’t believe RAN4 could have handle this resource consuming topic in Rel-17. 



It seems apparently that the proponents of MSD improvement only request a new signalling to distinguish UEs with “low MSD” from those with “large MSD”. Whether such low MSD is feasible to implement is not the main concern. Following this approach, RAN4 may simply specify that any UE that achieves a MSD ≤ [3 dB] for a given band combination can indiate to the network as “low MSD” for that band combination. How to achieve this is totally up to UE implementation and does not need to be discussed in 3GPP. At least the proponents are convinced that there are sufficient UEs in the field that already meet the “low MSD” requirements [2].
Observation 1: The proponents of MSD improvement request to design a new signalling to distinguish UEs with “low MSD” from those with “large MSD” without knowing the feasibility of improving the MSD.
On the other hand, many UE vendors question the effectiveness of the above approach. The current MSD specifications are derived based on commonly agreed RF assumptions about component IP2/3/4/5 performances, PCB isolation, antenna isolation, etc. From UE vendors’ perspective, it’s very challenging to improve the MSD, given the enormous number of bands/band combinations as well as other features that a modern mobile phone needs to support in a very limited form factor.
Observation 2: Many UE vendors hold the view that new signalling/capability should not be defined until the feasibility of improving the MSD is confirmed. 
As the moderator pointed out, there are clearly two camps on the topic [1].
Companies’ view are diverse. 
One camp made it clear that they proposed to define a signaling to distinguish UEs with small MSD and those with big MSD. And one company clarified not to have motivation to discuss the mechanism to improve MSD.
The other camp questioned how 3GPP can design the signaling without knowing how to improve and to what extent to improve MSD. And there are questions on the feasibility to improve MSD, e.g., on which band combination, all MSD or set of MSD improved, impacts of IIP2/IIP3/… PA…. And how can network use the signaling?
In moderator view, it is difficult to reach a consensus but we can have further consideration and come back in next RAN.


Based on the above observations, we think it’s crucial for RAN4 to clarify and agree on the scope and methodology of the study. For example, 
· How low is “low MSD”?
· Is it feasible to specify “low MSD” without knowing how to achieve it?
· Would the “low MSD” requirements replace the existing ones? Or are they just optional?
· Would all the band combinations with “large MSD” be revisited?
Proposal 1: RAN4 needs to further clarify and agree on the scope and methodology of the study.
3	Conclusion
We have shared our views on the topic of MSD improvement, providing the following observations and proposal.
Observation 1: The proponents of MSD improvement request to design a new signalling to distinguish UEs with “low MSD” from those with “large MSD” without knowing the feasibility of improving the MSD.
Observation 2: Many UE vendors hold the view that new signalling/capability should not be defined before the feasibility of improving the MSD is confirmed.
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