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Introduction
This document presents our views to address the approved WF [1] proposals on new signaling capability to indicate an improved MSD performance to the network for CA and DC. The total number of NR-CA MSD specified in Rel 17.2.0 already exceeds the 1000 mark. If we add those specified for DC, the number of MSDs may well be in excess of 2000. It is therefore believed that re-visiting the MSDs may become a huge task if selection criteria are not clearly defined and agreed. This document makes initial proposals towards that goal.
Discussion
Huge Number of MSD Test Points
A survey of the number of NR-CA MSD test points/specifications is captured in Table 1. The number already exceeds the 1000 marks. If we add those specified for DC, the total number of specified MSD may well be in excess of 2000. And with the large number of new CA and DC combinations being introduced at every meeting, this total count regularly increases by nearly 100 every meeting. Under these circumstances, it considered nearly impossible to start re-visiting any MSD test point without having agreed on clear selection criteria of CA/DC combinations which are eligible to such review. Otherwise the workload may become un-manageable.
[bookmark: _Ref79059298]Table 1: Number of specified NR-CA MSD test points (analysis based on 38.101-1 Rel-17.2.0)
	Table Number
	Table Title
	MSDs Test Points

	7.3A.4-1
	Reference sensitivity exceptions due to UL harmonic for NR CA FR1
	365

	7.3A.4-4
	Reference sensitivity exceptions due to harmonic mixing for PC3 CA in NR FR1
	73

	7.3A.4-4a
	Reference sensitivity exceptions due to harmonic mixing for PC2 CA in NR FR1
	8

	7.3A.6-1
	Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 for PC3 CA
	187

	7.3A.6-1a
	Reference sensitivity exceptions (MSD) due to cross band isolation for NR CA FR1 for PC2 CA 
	64

	7.3C.2-2
	Reference sensitivity for SUL operation (exceptions due to harmonic issue)
	119

	7.3C.2-4
	Reference sensitivity exceptions due to cross band isolation
	30

	7.3A.5-1
	2DL/2UL interband QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	75

	7.3A.5-1a
	2DL/2UL interband QPSK PREFSENS and uplink/downlink configurations for PC2 CA
	10

	7.3A.5-2
	3DL/2UL interband QPSK PREFSENS and uplink/downlink configurations
	155

	Total
	1086



Observation 1: There are more than 1000 specified NR-CA MSD test points. If we include DC, the total may well exceed 2000 test points, and every meeting, several tens of new MSD are approved. It is essential that RAN4 agrees on clear CA/DC combination selection criteria for which MSD may be re-visited. Otherwise this task may become cumbersome and may not be completed in due time.
CA/DC Combinations Eligible to MSD Improvement
CA/DC combinations for which MSD may be reviewed, should, in our view, fulfil the following criteria. Only consider CA/DC combinations for which:
· MSD exceeds 20dB and impacts an operator real-world deployment configuration,
· MSD is dominated by PCB isolation or harmonic rejection.
The last point is justified by the fact that in UEs with reported “much lower MSD than specified” [2], it is highly likely that these smartphones are designed using state of the art, highly integrated, shielded, RF-Front-End modules (RF-FE) in which much higher part to part isolation can be realized and controlled compared to discrete solutions. In addition, integrated modules offer the possibility of better harmonic level control than can be achieved in discrete solutions. For the majority of the remaining other RF parameters, such antenna switch linearity, LNA linearity etc.., assumptions used in the majority of RAN4 MSD evaluations are usually close to real-world product performance. For example, an IIP2 of 112dBm is assumed for the antenna switch in [3], a level that is close to commercial device performance. Hence, we do not see the need to focus on other CA/DC candidates than those for which are PCB isolation or harmonic control dominates the specified MSD. 
Further concerns on workload pushes to request that if any such MSD review was to be pursued, the associated text proposal should not be subject to automatic basket approval process.
Proposal: To reduce workload associated with possible MSD improvements studies, CA or DC combinations should at least fulfill the following conditions. Only consider CA/DC combinations for which:
· MSD exceeds 20dB and impacts an operator real-world deployment configuration,
· MSD is dominated by PCB isolation or harmonic rejection.
Any text proposal that proposes an improved MSD should not be subject to the automatic basket approval process.
In our view, it is essential that RAN4 first agrees on clear selection criteria prior to discussing the details or the necessity to introduce a new signalling capability. Once agreed, the eligible CA/DC combinations for which MSD may be improved can be captured in a technical report (TR). Based on this, UEs that meet the improved MSD published in such TR make render the new signalling useless since good UEs will deliver this level of performance even without the signalling capability. Such TR may therefore be sufficient address the concerns raised on this topic.
Observation 2: A technical report capturing the improved MSD levels for eligible CA/DC candidates may be sufficient to address the concerns raised on the topic “low MSD” for CA and DC.
Conclusions
In this contribution, we highlight the huge workload that may result from reviewing MSD for CA/DC combinations if no clear selection criteria are first agreed upon with RAN4. We make the following proposal which we consider essential prior to discussing the details/need for any new signaling capability.
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