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1.	Introduction
In RAN#103 a new work item was created to expand the coverage of PC2 and PC1.5 UEs across CA, DC and across UE formfactors. Legacy procedure dictates that when a new CA power class is enabled even for an existing band combination, a new MSD test case must also be specified. Indeed, in a WF [3],  a prescription for new MSD test cases is outlined. In this contribution, we propose to revisit this workload burden, and to use some rules to limit the automatic proliferation of MSD test cases when a new inter-band CA power class is enabled.
2. 	Discussion
2.1	Background
The relevant sub-objective in the WID [1] is reproduced here for reference:
	· Specify the generic requirements of high power UE (HPUE) for NR uplink (UL) CA in FR1 and EN-DC with NR FR1 bands
· …
· PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx for handheld and FWA, and PC1.5 and PC2 for two band EN-DC with 2Tx and/or 3Tx for handheld and FWA
· Focus on the SAR solution
· Enable power class 2 (PC2) and PC1.5 of two band inter-band uplink CA and EN-DC with 3Tx for handheld UE
· Identify and update the requirements if necessary
· Only PC3 is considered for LTE FDD in EN-DC 
· …



The WF from RAN4#110Bis outlines the following for MSD test cases:
	· For 2 Tx PC1.5 inter-band NR-CA, assuming both of the transmitters shall be set min(+26 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4
· For 2 Tx PC1.5 inter-band EN-DC, assuming both of the transmitters shall be set min(+26 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4
· For 3 Tx PC1.5 inter-band NR-CA, strive to reuse existing 2Tx/3Tx IMD framework/requirements and Rel-19 new 2Tx IMD framework/requirements, for new configurations if any
· For 3Tx PC2/PC1.5 inter-band EN-DC, follow same approach/methodology as for 3Tx PC2/PC1.5 inter-band NR-CA



Consider a 2Tx PC2 inter-band combination in the standard today – its MSD requirement set defines Tx UL power levels commensurate with a per-band power class of 23 dBm. If this band combination is now enabled for a CA power class of PC1.5, is there value to define an MSD requirement set with elevated UL power levels?
The legacy RAN4 process in this case is to use simple formulaic extrapolations from the existing MSD test case, while continuing to use some model for various isolation parameters. Put another way, the basic MSD requirement is rarely specified in a way to make it a gating factor for that band combination. This is an example of test case proliferation rather than a filter for some new hardware enhancement. 
In a similar vein, consider the case of a 3Tx UE with CA power class 1.5, in some band combination comprising sub-band power classes of PC3 and PC1.5 respectively. For this band combination, does a new case MSD test need to be defined when it is now enabled to support per-band power classes of PC2 and PC1.5, respectively? 
It is also unlikely that the value in the added test cases in the examples above is for network awareness. Carriers typically make significant capital investment in spectrum, and their due diligence extends to study of de-sensitization from inter-band cases. Sufficiently accurate models to capture dependence of de-sensitization on UL power levels can be developed for each case. Consequently, there is very little added value to repeating an MSD test for different UL powers, it only proliferates the number of test cases. Note that there is a precedent in RAN4 for this type of MSD test case streamlining: no new MSD test cases were specified with the introduction of the capability higherPowerLimit-r17, despite its increased UL powers.
On the question of whether a new MSD requirement must be specified for new combinations, a detailed discussion is best categorized by whether a legacy MSD test case exists for the band combination.
2.1	MSD test case exists for the CA configuration being enabled
The table below investigates the case for MSD requirements for existing band combinations with existing MSD test case, and with new per-band UL power levels
	Existing MSD test case for the band combination
	Proposal for Rel-19 (for each MSD mechanism) 
	Justification 

	a higher power class for at least one of the UL bands is specified relative to the test case
	Option 1: no new MSD requirements are introduced
Option 2: New test case and higher MSDs are specified
	De-sense has predictable dependence on UL power levels, so no new information will be known if legacy convention is followed. 
Option 2 amounts to low-value test case proliferation. Not preferred.

	a lower power class for one of the UL bands is specified relative to the test case
	Option 1: no new MSD requirements are introduced, but MSD test is changed to allow UE to comply despite lower power for the band in question
Option 2: New test case and lower MSDs are specified
	Option 1 amounts to a possible relaxation for the UE, but this is better than option 2
Option 2 amounts to low-value test case proliferation, because the network is already accustomed to higher MSD. Not preferred.



Observation 1: In case of band combinations with a legacy MSD test case, there is very little added value to specifying a new test case with UL powers different from those in the legacy test case.
Proposal 1: If an MSD test case already exists for the band aggregation of the requested band combination, no new MSD test case is defined
The argumentation for this section also applies to band combinations with new CA power classes.
2.2	MSD test case does not exist for the CA configuration being enabled
2.2.1	The band combination is already enabled 
This situation would manifest if the band combination is already enabled, but no MSDs were deemed necessary.  
	No MSD test case for the band combination
	Proposal for Rel-19 (for each MSD mechanism) 
	Justification 

	a higher power class for at least one of the UL bands is specified relative to the defined per-band power classes
	Option 1: no new MSD requirements are introduced
Option 2: Need for new MSD requirements are necessary to evaluate
	Option 1 means not flagging a potential performance shortcoming for the network. Not preferred.
Option 2 can be handled in a basket WI

	a lower power class for one of the UL bands is specified relative to the defined per-band power classes
	no new MSD requirements are introduced
	Trivial case



2.2.2	Future inter-band CA combinations 
For a newly specified band combination (regardless of power class) the legacy procedure must be followed and the need for MSD allowances must evaluated.  
2.2.3	Summary of requested CA configurations when MSD test case does not exist 
Observation 2: New MSD test cases may be required when there is no legacy MSD test. This situation could manifest for a future band combination or for a new inter-band CA power class or power-class aggregation of an existing inter-band CA combination
Proposal 2: If an MSD test case does not exist for an already enabled band combination, the need for a new MSD test case is evaluated only if there is an increase in the per-band UL power capability in at least one of the constituent bands.
Proposal 3: If the requested band combination is new to the standard, the need for a new MSD test case is evaluated per legacy procedure.


2.3	Summary of MSD test case streamlining for future CA combination requests
The preceding discussion and proposals are organized in a simplified logical flow below. 
YES
NO
NO
YES
New band combination ?
Study if new MSD test case needed (prop. 3)
Does MSD test case exist for this band combination?
No new MSD test case is specified  (prop. 1)
New CA configuration request
Per-band UL power increase in CA config.?
YES
Study if new MSD test case needed (prop.2)
No new MSD test case is specified, but existing MSD test case is modified to allow UE to meet legacy  desense allowance with lower UL powers (prop. 2)
NO



3.	Conclusion
Observation 1: In case of band combinations with a legacy MSD test case, there is very little added value to specifying a new test case with UL powers different from those in the legacy test case.
Proposal 1: If an MSD test case already exists for the band aggregation of the requested band combination, no new MSD test case is defined
Observation 2: New MSD test cases may be required when there is no legacy MSD test. This situation could manifest for a future band combination or for a new inter-band CA power class or power-class aggregation of an existing inter-band CA combination
Proposal 2: If an MSD test case does not exist for an already enabled band combination, the need for a new MSD test case is evaluated only if there is an increase in the per-band UL power capability in at least one of the constituent bands.
Proposal 3: If the requested band combination is new to the standard, the need for a new MSD test case is evaluated per legacy procedure.
YES
NO
NO
YES
New band combination ?
Study if new MSD test case needed (prop. 3)
Does MSD test case exist for this band combination?
No new MSD test case is specified  (prop. 1)
New CA configuration request
Per-band UL power increase in CA config.?
YES
Study if new MSD test case needed (prop.2)
No new MSD test case is specified, but existing MSD test case is modified to allow UE to meet legacy  desense allowance with lower UL powers (prop. 2)
NO
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