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1. Introduction
Motivated by the demand to improve the UE UL coverage, higher power feature was introduced in Rel-16 for single TDD bands at the very beginning, and further extended to FDD bands, NR-CA and EN-DC in Rel-16 and later releases. The following table summarizes the roadmap of HPUE. 
Table 1 Roadmap of HPUE
	Higher power capability
	Introduced since

	PC1.5 for single TDD band 
	Rel-16

	PC1.5 for intra-band EN-DC
	Rel-16

	PC2 inter-band EN-DC 
	Rel-16

	PC2 for single FDD band 
	Rel-17

	PC2 inter-band UL NR-CA 
	Rel-17

	DL CA with PC1.5 single UL TDD band 
	Rel-17

	Enabling “Increasing UE power high limit ” feature to support 27.8dBm for NR-CA and EN-DC
	Rel-17

	PC1.5 for 2-band inter-band UL NR-CA/EN-DC with 3Tx
	Rel-18 under discussion



In Rel-17 and earlier releases, the Chain number assumption for coherent Tx transmitting is limited to two regardless of whether it is a single band operation or a CA/EN-DC operation during all discussions, while 3Tx coherent transmission in terms of 2-band inter-band UL NR-CA/EN-DC are being discussed in Rel-18.
As summarized in above table, PC1.5 is enabled for single TDD band and DL CA with single UL TDD band via TxD, as well as TDD intra-band EN-DC. However, for inter-band UL NR-CA or intra-band UL NR-CA with 2 coherent Tx assumption, PC1.5 has not been discussed and specified yet. 
Given that many existing UEs are already equipped with 2 TDD PC2 PA for intra-band and/or inter-band TDD UL NR-CA, such as for CA_n77/78(2A), CA_n77C, CA_n41A-n77A and CA_n78A-n79A, also in respond to operators’ deployment demand, it is the appropriate time to introduce PC1.5 with 2Tx assumption for TDD intra-band UL NR-CA and TDD-TDD inter-band UL NR-CA.

Observation 1: Many existing UEs are already equipped with 2 TDD PC2 PA for intra-band TDD UL NR-CA and/or inter-band TDD-TDD UL NR-CA.
2. Discussion
2.1 PC1.5 Intra-band TDD UL NR-CA with 2Tx
As of now, PC2 TDD intra-band contiguous and non-contiguous UL NR-CA have been introduced for n41, n77 and n78. There is no simultaneous RxTx irrespective of intra-band contiguous or non-contiguous, correspondingly the DL would not be interfered whenever the UL total power is lifted. While it is identified that PC1.5 maximum power reduction (MPR) needs to be defined for intra-band contiguous CA for UE with or without TxD capability, and PC1.5 MPR to meet -30dBm/MHz and -13dBm/MHz also needs to be defined for intra-band non-contiguous CA for UE with or without TxD capability. In addition, certain updates are required to accommodate PC1.5 in specification, i.e. adding PC1.5 to CA power class table and lifting the PCMAX tolerance to 29dBm for configured output power for CA.
Observation 2: In terms of PC1.5 intra-band TDD UL NR-CA with 2Tx, it is anticipated the only new requirement to be developed is the MPR requirement.

2.2 PC1.5 Inter-band TDD-TDD UL NR-CA with 2Tx
PC1.5 for 2-band inter-band UL NR-CA with 3Tx coherent transmission is under discussion in Rel-18 WI [1], during RAN4#106 meeting, it was proposed [2] to introduce PC1.5 with (PC2 1Tx + PC2 1Tx, 2Tx in total) for UL CA_n41A-n77A to set the foundation for PC1.5 with 3Tx. Generally, we share similar understanding that PC1.5 (PC2 1Tx + PC2 1Tx, 2Tx in total) is the foundation of 3Tx (PC3 1Tx + PC1.5 2Tx), although the former one is not the fallback of the latter. 
Motivated by the real deployment demand, it is proposed to introduce PC1.5 for CA_n41A-n77A with 2Tx assumption. It is identified that either via 2Tx or 3Tx to achieve PC1.5, the SAR issue is supposed to be discussed and addressed. More specifically, reusing 0.5* maxUplinkDutyCycle-interBandCA-PC2 or introducing dedicate new IE for PC1.5 is expected to be discussed, consequently clause 6.2A.1.3 of 38.101-1 may need to be updated.
For inter-band UL CA, generally the RF requirement is either per-band basis or per-carrier basis except for MOP, SE and MSD, and particularly for TDD-TDD UL CA, there would be no IMD issue since DL is not working when dual UL are activated. Hence, it is anticipated that the only issue need to be addressed is the SAR issue. In addition, certain updates are required to accommodate PC1.5 in specification, i.e. adding PC1.5 to CA power class table and lifting the PCMAX tolerance to 29dBm for configured output power for CA.
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In summary, as analysed above, the workload is manageable to enable PC1.5 for TDD UL NR-CA. For pursuit of fully benefitting from HPUE feature and in respond to market demand, it is proposed to approve a new WID to introduce PC1.5 with 2Tx for intra-band TDD UL NR-CA and inter-band TDD-TDD UL NR-CA with objective proposed in RP-230167.
Proposal 1: With the manageable workload and for pursuit of fully benefitting from HPUE feature and in respond to market demand, it is proposed to approve a new WID to introduce PC1.5 with 2Tx for intra-band TDD UL NR-CA and inter-band TDD-TDD UL NR-CA with objective proposed in RP-230167.

3. Conclusion
In this contribution, we share the background and the motivation of a new WID to introduce PC1.5 with 2Tx for intra-band TDD UL NR-CA and inter-band TDD-TDD UL NR-CA, and made following observations and proposal.
Observation 1: Many existing UEs are already equipped with 2 TDD PC2 PA for intra-band and/or inter-band TDD UL NR-CA.
Observation 2: In terms of PC1.5 intra-band TDD UL NR-CA with 2Tx, it is anticipated the only new requirement to be developed is the MPR requirement.
Observation 3: In terms of PC1.5 inter-band TDD-TDD UL NR-CA, it is anticipated the only new issue to be addressed is the SAR issue.
Proposal 1: With the manageable workload and for pursuit of fully benefitting from HPUE feature and in respond to market demand, it is proposed to approve a new WID to introduce PC1.5 with 2Tx for intra-band TDD UL NR-CA and inter-band TDD-TDD UL NR-CA with objective proposed in RP-230167.
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