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1	Introduction
A WF [1] was agreed in RAN4#110bis. In the following, we will share our views on the two open issues listed in the WF, i.e. R19 scenarios and MSD impact.
4.1 Scenarios to be considered in Rel-19
Way forward: Consider the following options and further discuss it in future meetings
· Option 1: For 2Tx, if based on existing specified combos, there seems no new scenarios to be considered so far. For 3Tx, the following scenarios may could be considered. (Samsung)
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 
PC1.5
PC3
PC1.5
30.0
One CC per band; For FWA only

· Option 2: the following power class configuration could be considered in Rel 19 for UE increasing high power limit. (Xiaomi)
· PC3 (TDD/FDD) +PC1.5
· PC2 (TDD with TxD) +PC3 (TDD/FDD)
· PC2 (TDD) +PC5
· Option 3: To consider the following eligible inter-band CA/ENDC band combination to enable increase higher power limit feature in Rel-19 (ZTE)
· For PC2 2Tx inter-band NR CA and ENDC:
· Inter-band with intra-band UL CA in one of the bands
· For HPUE 3Tx inter-band NR CA and ENDC:
· PC2 band combination of PC3+PC2 with single carrier in each band.
· PC1.5 band combination of PC3+PC1.5 with single carrier in each band.
· PC1.5 band combination of PC2+PC1.5 with single carrier in each band.
Note: Only PC3 is considered for LTE FDD in EN-DC
· Option 4: For both FWA and handheld UE, at least, the increasing UE power high limit feature should be introduced for 3Tx UL CA/EN-DC configured with PC3 band and PC2 band. Other power class configurations can also be discussed if they are included in the scope of 3Tx in Rel-19 WI. (DOCOMO)



 

4.2 On MSD impact
Way forward: Consider the following proposals and further discuss it in future meetings
· Proposal 1: Consider impact to the MSD requirements, e.g., whether to define MSD requirements for various combinations of per-band power classes such as PC1.5+PC2/3/5, PC2+PC5, etc. (Huawei)
· Proposal 2: RAN4 shall be mindful on defining MSD requirements for the new UL configurations supporting “Increasing UE power high limit for CA and DC” feature. (Apple)
· Proposal 3: For Rel-19, RAN4 to identify the additional conditions that must also be met before a new MSD test case is justified in context of a new power class aggregation for an already specified ULCA inter-band combination. For example, if an MSD test case exists for a PC1.5 CA power class UE comprising a PC3 UL band and a PC1.5 UL band, does a new case need to be defined when the same band combination is enabled for PC2 + PC1.5 UL? (Qualcomm)


2	Discussion
For convenience, the WID objective is duplicated below:
Investigate and if feasible, support increasing UE transmission power limit up to the sum of maximum output power per band for NR inter-band uplink CA and EN-DC HPUE with the different existing power classes which have already been specified
Observation 1: The WI scope is to study UL bands with different existing power classes. Except that, the WID imposes no restrictions on power class configurations, 2Tx/3Tx, FDD/TDD.
In Rel-18, the higherPowerLimit-r17 feature was excluded from the 3Tx inter-band CA/DC WI. It can be studied now in the Rel-19 WI.
Observation 2: Increasing UE transmission power limit for 3Tx band combinations can be studied in the Rel-19 WI.
Proposal 1: Consider the following list of scenarios for increasing UE transmission power limit as shown in Table 1 below.
Table 1: A list of applicable scenarios for increasing UE transmission power limit
	CA power class
	Power class configuration
Band A + Band B
	2Tx
	3Tx

	PC3
	PC3
	PC5
	Completed in R18
	N/A

	PC2
	PC2
	PC3
	Completed in R17
	R19

	
	
	PC5
	R19
	R19

	PC1.5
	PC1.5
	PC2
	N/A
	R19

	
	
	PC3
	N/A
	R19

	
	
	PC5
	N/A
	R19



As pointed out before, 26dBm+29dBm = 30.8dBm, 23dBm+29dBm = 30.0dBm, which are close to PC1 of 31dBm. Generally, PC1 is not targeted for handheld UEs. 
Proposal 2: Increasing the total Tx power limit beyond PC1.5 is only for FWA UEs, not for handheld UEs.
Regarding the MSD impact, it seems that no additional MSD requirements for a given band combination are needed as long as the MSD requirements for the CA power class (such as PC2 or PC1.5) have been specified.
Proposal 3 in Section 4.3 of the WF [1] points out an interesting scenario.
· Proposal 3: For Rel-19, RAN4 to identify the additional conditions that must also be met before a new MSD test case is justified in context of a new power class aggregation for an already specified ULCA inter-band combination. For example, if an MSD test case exists for a PC1.5 CA power class UE comprising a PC3 UL band and a PC1.5 UL band, does a new case need to be defined when the same band combination is enabled for PC2 + PC1.5 UL? (Qualcomm)


Strictly speaking, the MSD for IMD caused by PC2+PC1.5 UL should be specified, even if MSD for PC3+PC1.5 has been defined. This is because that the power of the dual-UL may be changed from 27.8+23 to 26+26 for the 2Tx+1Tx configuration. The difference in the MSD requirements could be small if the IMD order is low. Anyway, this is an issue that should be addressed in the agenda item for HPUE for NR inter-band UL CA and EN-DC.
Proposal 3: For increasing UE transmission power limit, no additional MSD requirements for a given band combination are needed as long as the MSD requirements for the CA/DC power class (such as PC2 or PC1.5) have been specified.
3	Conclusion
In this paper, we have shared our views on the open issues listed in the WF for increasing UE transmission power limit. The following observations and proposals are made:
Observation 1: The WI scope is to study UL bands with different existing power classes. Except that, the WID imposes no restrictions on power class configurations, 2Tx/3Tx, FDD/TDD.
Observation 2: Increasing UE transmission power limit for 3Tx band combinations can be studied in the Rel-19 WI.
Proposal 1: Consider the following list of scenarios for increasing UE transmission power limit as shown in Table 1 below.
Table 1: A list of applicable scenarios for increasing UE transmission power limit
	CA power class
	Power class configuration
Band A + Band B
	2Tx
	3Tx

	PC3
	PC3
	PC5
	Completed in R18
	N/A

	PC2
	PC2
	PC3
	Completed in R17
	R19

	
	
	PC5
	R19
	R19

	PC1.5
	PC1.5
	PC2
	N/A
	R19

	
	
	PC3
	N/A
	R19

	
	
	PC5
	N/A
	R19



Proposal 2: Increasing the total Tx power limit beyond PC1.5 is only for FWA UEs, not for handheld UEs.
Proposal 3: For increasing UE transmission power limit, no additional MSD requirements for a given band combination are needed as long as the MSD requirements for the CA/DC power class (such as PC2 or PC1.5) have been specified.
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