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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 two band NR CA, PC2 and PC1.5 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 our views on increasing UE transmission power aspect, note SAR is discussed in paper R4-2407630. The agreements of last meeting are captured in [2].
2. Discussion
If understood correctly of the objective, it intends for leveraging the existing increasing UE high power limit feature (higherPowerLimit-r17, higherPowerLimitMRDC-r17) to cover more “power classes”. However, it is not crystal clear to us what does “investigate and if feasible” intends for, probably it means study the applicable cases. 
Increasing high power limit feature was introduced in Rel-17 in order to maximize PA’s capability to achieve full power. Due to the limited time, only PC3+PC2(=27.8dBm in total) which is based on PC2 was specified in Rel-17 for both NR-CA and EN-DC with single carrier for each individual band, other scenarios were dropped. In Rel-18, the feature was further extended to PC3+PC5 (=24.6 dBm in total) which is based on PC3, one of the two bands is NR-U band with PC5 as default PC, and both single carrier for each band(2CC in total) and inter+intra band (3CC UL) are covered.
Moreover, in Rel-18 3Tx WI, it is clarified “Note 2: Increase UE power high limit feature is not included”. Accordingly though PC1.5 is introduced in this WI, PC3+PC1.5 or PC2+PC1.5 has not been discussed yet.
Observation 1: The following table summarize the specified scenarios of increasing high power limit feature in Rel-17/18.
	Indicated PC for A-B
(2Tx in total)
	PC for band A of A-B
	PC for band B of A-B
	From which release increasing high power limit feature supported
	Note

	PC2
	PC3(FDD or TDD)
	PC2(TDD)
	Support from Rel-17 
	One CC per band

	PC3
	PC5(NRU band)
	PC3(FDD or TDD)
	Support from Rel-18
	One CC per band; 
One CC on band B, 2CC on band A(NRU band)



For 2Tx inter-band CA, the following 3CC combos were introduced in TS 38.101-1/3 v18.5.0 with PC2 assuming 2PA transmitting simultaneously. Based on this, we think PC2 with one CC on one band and 2CC on the other band can be endowed with increasing higher power limit feature. In addition, in Rel-17/18, for PC2 2Tx with one CC per band, the configuration for the PC2 band is limited to FDD, we think this restriction can be removed from Rel-19.
	Uplink CA Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_n3A-n79C
	
	
	266
	+2/-3
	23
	+2/-3
	
	

	CA_n8A-n79C
	
	
	266
	+2/-3
	23
	+2/-3
	
	

	CA_n28A-n41C
	
	
	266
	+2/-3
	23
	+2/-3
	
	

	CA_n28A-n79C
	
	
	266
	+2/-3
	23
	+2/-3
	
	

	CA_n40A-n79C
	
	
	266
	+2/-3
	23
	+2/-3
	
	



	EN-DC configuration
	Power class 2
(dBm)
	Tolerance
(dB)
	Power class 3
(dBm)
	Tolerance
(dB)

	DC_3C_n41A
	266
	+2/-3
	23
	+2/-3

	DC_8B_n78A
	266
	+2/-3
	23
	+2/-3

	DC_39C_n41A
	265
	+2/-3
	23
	+2/-3

	DC_41C_n77A
	[266]
	[+2/-3]
	23
	+2/-3



Proposal 1: For 2Tx, the following scenario can be considered for NR-CA/EN-DC. 
	Indicated PC for A-B
(2Tx in total)
	PC for band A of A-B
	PC for band B of A-B
	From which release increasing high power limit feature supported
	Note

	PC2
	PC3(FDD or TDD)
	PC2 (FDD or TDD)
	Support from Rel-19
	One CC on band A, 2CC on band B

	PC2
	PC3(FDD or TDD)
	PC2(FDD)
	Support from Rel-19
	One CC per band



Given 3Tx and 2Tx CA are in different suffix, they can be considered separately. The following table summarize the scenarios that may could be considered/discussed in Rel-19.
Proposal 2: For 3Tx, the following scenarios may could be considered for NR-CA/EN-DC.
(Note the analysis is based on the implementation feasibility)
	Indicated PC for A-B
(3Tx in total)
	PC for band A of A-B
(1Tx)
	PC for band B of A-B
(2Tx)
	The total power
(dBm)
	Note

	PC2
	PC3
	PC2
	27.8
	One CC per band 
One CC in band A, 2CC on band B (if this scenario would be introduced for 3Tx)

	PC1.5
	PC3
	PC1.5
	30.0
	One CC per band; For FWA only
One CC in band A, 2CC on band B (if this scenario would be introduced for 3Tx); For FWA only



With above, for PC2, we think the current Notes of 38.101-1 and -3 can be modified as follows for 2Tx, while similar ones can be added into 3Tx MOP table.
(Note 7 of Table 6.2A.1.3-1, TS 38.101-1)
 NOTE 7:	The UE that supports a PC2 uplink CA configuration with single carrier for each individual band and a composite of supporting PC3 within an NR TDD or FDD band and PC2 within a second NR TDD or FDD band may signal a higherPowerLimit-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2A.4.1.3. The power classes referenced are according to the reported ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise.
(Note 8 of Table 6.2B.1.3-1, TS 38.101-3)
NOTE 8:	The UE that supports a PC2 uplink EN-DC configuration with single carrier for each individual band and a composite of supporting PC3 within a TDD or FDD band and  PC2 within a second TDD or FDD band may signal a higherPowerLimitMRDC-r17 capability whereby the maximum output power indicated in the table may be exceeded in accordance with sub-clause 6.2B.4.1.3.
For MSD and SAR compliance, we suggest to adopt same handling as in Rel-17 to save the efforts.
Proposal 3: For Rel-19 new scenarios of increasing high power limit feature, no need to define MSD.
Proposal 4: For Rel-19 new scenarios of increasing high power limit feature, P-MPR is adopted for SAR compliance.
3. Conclusion
Observation 1: The following table summarize the specified scenarios of increasing high power limit feature in Rel-17/18.
	Indicated PC for A-B
(2Tx in total)
	PC for band A of A-B
	PC for band B of A-B
	From which release increasing high power limit feature supported
	Note

	PC2
	PC3(FDD or TDD)
	PC2(TDD)
	Support from Rel-17 
	One CC per band

	PC3
	PC5(NRU band)
	PC3(FDD or TDD)
	Support from Rel-18
	One CC per band; 
One CC on band B, 2CC on band A(NRU band)



Proposal 1: For 2Tx, the following scenario can be considered for NR-CA/EN-DC. 
	Indicated PC for A-B
(2Tx in total)
	PC for band A of A-B
	PC for band B of A-B
	From which release increasing high power limit feature supported
	Note

	PC2
	PC3(FDD or TDD)
	PC2 (FDD or TDD)
	Support from Rel-19
	One CC on band A, 2CC on band B

	PC2
	PC3(FDD or TDD)
	PC2(FDD)
	Support from Rel-19
	One CC per band



Proposal 2: For 3Tx, the following scenarios may could be considered for NR-CA/EN-DC.
(Note the analysis is based on the implementation feasibility)
	Indicated PC for A-B
(3Tx in total)
	PC for band A of A-B
(1Tx)
	PC for band B of A-B
(2Tx)
	The total power
(dBm)
	Note

	PC2
	PC3
	PC2
	27.8
	One CC per band 
One CC in band A, 2CC on band B (if this scenario would be introduced for 3Tx)

	PC1.5
	PC3
	PC1.5
	30.0
	One CC per band; For FWA only
One CC in band A, 2CC on band B (if this scenario would be introduced for 3Tx); For FWA only



Proposal 3: For Rel-19 new scenarios of increasing high power limit feature, no need to define MSD.
Proposal 4: For Rel-19 new scenarios of increasing high power limit feature, P-MPR is adopted for SAR compliance.
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