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1. Introduction
In RAN#103, a new WID [1] for UE RF enhancement was approved with three objectives, one of them is High power UE (HPUE) for CA in terrestrial network (TN) (including 3Tx).
Generally there are three targets for HPUE evolution in this WID. 
- Specifying general requirements for PC1.5 TDD intra-band UL contiguous CA w/ and w/o UL MIMO and specifying general requirements for PC1.5 TDD intra-band UL NC CA w/o MIMO;
- Specifying general requirements for PC1.5 and PC2 for two band NR CA and two band EN-DC, with 2Tx and/or 3Tx for handheld UE and FWA;
 - Investigate and if feasible, support increasing UE transmission power up to the sum of maximum output per band

We share some further consideration on inter-band NR-CA/EN-DC with 2Tx/3Tx. The agreements of last meeting are captured in [2].
2. Discussion
2.1 Consideration on SAR for all scenarios of this WI
Observation 1: 3GPP duty cycle solution is meaningless for UE vendors, as SAR is tested by different test house with 3GPP compliance, while the SAR test houses do not admit 3GPP’s duty cycle solution/scheme, they only admit P-MPR (sensor based) and operators’ official TDD configuration. 
Observation 2: Duty-cycle solution is not specified for PC2 FDD single band. 
Observation 3: There is no IE for FDD-FDD EN-DC duty-cycle solution. 
Observation 4: Duty-cycle solution is not specified/adopted for increasing high power limit feature.
Proposal 1: 3GPP duty-cycle solution is not specified/considered for any scenarios of this WI.

2.2 General requirements for 2Tx and 3Tx
Generally we think define general requirements based on collected configuration demands is very time consuming and low efficiency, if 3GPP duty-cycle solution can be dropped, the general requirements can be defined in a configuration agnostic way which is also more future proof, and all configurations can be included in the following basket WIs to enable market demand timely. Same principle can be applied for 3Tx.
Proposal 2: For PC1.5/PC2 NR-CA/ENDC with 2Tx and/or 3Tx, if 3GPP duty cycle solution is not specified/considered, all other general requirements can be defined in a configuration agnostic way, consequently there is no need to collect configurations.
In terms of MSD due to IMD, for PC1.5 only one MSD table (Table 7.3A.5.1-b of TS 38.101-1) was introduced in Rel-18 assuming “transmitter shall be set at min (+23 dBm, PCMAX_L,f,c) for the band with single Tx antenna connector as defined in clause 6.2A.4, and set at min (+27.8 dBm, PCMAX_L,f,c) for the band with two Tx antenna connectors as defined in clause 6.2H.3 or 6.2L.3.4”, which is specific for 3Tx PC1.5 NR-CA. While 2Tx PC1.5 was not introduced until Rel-19. And for PC2 it was agreed that 2Tx and 3Tx share same requirements assuming “Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4”.
The following are the WF of last meeting, 
· 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
For 2Tx PC1.5 IMD, though there is no example band combination in the WID, we should figure out a way to implement “assuming both of the transmitters shall be set min(+26 dBm, PCMAX_L,f,c) as defined in clause 6.2A.4” into spec thus the following basket WI(s) can directly refer the assumption agreed for IMD evaluation. 
In our opinion, in terms of PC1.5 IMD, there are two approaches generally, 
· Alt 1) 2Tx IMD table and 3Tx IMD table are separate tables
· Alt 2) 2Tx IMD and 3Tx IMD share one table, while different notes are utilized to indicate the PA assumption for different MSD values given the test configuration should be the same
Proposal 3: For PC1.5 IMD for NR-CA/EN-DC, discuss the following approaches to implement the “agreed PA assumption for IMD evaluation” into spec.
· Alt 1) 2Tx IMD table and 3Tx IMD table are separate tables
· Alt 2) 2Tx IMD and 3Tx IMD share one table, use different notes to indicate the PA assumption for different MSD values assuming same test configuration/points 

Further, for 2-band inter-band NR-CA/EN-DC with 3Tx, to our understanding, there is no new MSD framework needs to be introduced even without any power/MIMO configurations restriction for each band, detailed in the following table.
	3Tx configuration 
(one CC per band)
	MSD Requirements due to IMD

	PC3+PC2=PC2
PC2+PC2=PC2
PC3+PC1.5=PC2
PC2+PC1.5=PC2
	Share same requirement with 2Tx PC3+PC3=PC2

	PC3+PC1.5=PC1.5
	Requirements(new IMD table) defined in Rel-18 for NR-CA, same approach can be used for EN-DC in Rel-19

	PC2+PC1.5=PC1.5
PC2+PC2=PC1.5
	Share same requirements with 2Tx PC2+PC2=PC1.5 (To be defined in Rel-19)


Proposal 4: For 2-band inter-band NR-CA/EN-DC with 3Tx (one CC per band), adopt above assumption for MSD requirements due to IMD 
Further, Rel-18 3Tx was restricted to 2CC case, while there is no such restriction in the Rel-19 WID. We think some discussion is needed whether there is demand for 3CC with 3Tx scenario such as CA_nXA-nY(2A) and CA_ nXA-nYB, and whether it is desirable to introduce it in Rel-19 taken the triple beat into account.
Proposal 5: RAN4 to discuss whether there is demand for 3CC with 3Tx scenario (such as CA_nXA-nY(2A) and CA_ nXA-nYB), and whether it is desirable to be introduced in Rel-19.
3. Conclusion
General consideration on SAR for all scenarios under this WI:
Observation 1: 3GPP duty cycle solution is meaningless for UE vendors, as SAR is tested by different test house with 3GPP compliance, while the SAR test houses do not admit 3GPP’s duty cycle solution/scheme, they only admit P-MPR (sensor based) and operators’ official TDD configuration. 
Observation 2: Duty-cycle solution is not specified for PC2 FDD single band. 
Observation 3: There is no IE for FDD-FDD EN-DC duty-cycle solution. 
Observation 4: Duty-cycle solution is not specified/adopted for increasing high power limit feature.
Proposal 1: 3GPP duty-cycle solution is not specified/considered for any scenarios of this WI.

For inter-band CA/EN-DC
Proposal 2: For PC1.5/PC2 NR-CA/ENDC with 2Tx and/or 3Tx, if 3GPP duty cycle solution is not specified/considered, all other general requirements can be defined in a configuration agnostic way, consequently there is no need to collect configurations.
Proposal 3: For PC1.5 IMD for NR-CA/EN-DC, discuss the following approaches to implement the “agreed PA assumption for IMD evaluation” into spec.
· Alt 1) 2Tx IMD table and 3Tx IMD table are separate tables
· Alt 2) 2Tx IMD and 3Tx IMD share one table, use different notes to indicate the PA assumption for different MSD values assuming same test configuration/points 
Proposal 4: For 2-band inter-band NR-CA/EN-DC with 3Tx (one CC per band), adopt the following assumption for MSD requirements due to IMD 
	3Tx configuration 
(one CC per band)
	MSD Requirements due to IMD

	PC3+PC2=PC2
PC2+PC2=PC2
PC3+PC1.5=PC2
PC2+PC1.5=PC2
	Share same requirement with 2Tx PC3+PC3=PC2

	PC3+PC1.5=PC1.5
	Requirements (new IMD table) defined in Rel-18 for NR-CA, same approach can be used for EN-DC in Rel-19

	PC2+PC1.5=PC1.5
PC2+PC2=PC1.5
	Share same requirements with 2Tx PC2+PC2=PC1.5 (To be defined in Rel-19)



Proposal 5: RAN4 to discuss whether there is demand for 3CC with 3Tx scenario (such as CA_nXA-nY(2A) and CA_ nXA-nYB), and whether it is desirable to be introduced in Rel-19.
4. Reference
[1] RP-240828, New WID: UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4
[2] R4-2406583, WF on HPUE for ULCA and EN-DC, Samsung, RAN4#110bis


