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1 Introduction
For the UE RF enhancements in Rel-19, RAN4#110bis has immediately commenced intensive discussions in the first meeting after the WID was approved, and for the objective on HPUE for CA and EN-DC, a way forward was agreed with the following open issues [1], which will be discussed further in this contribution:
	1.2 SAR solution
Way forward: 
FFS on following options SAR solution with consideration the P-MPR is applicable.
-	Option 1: Duty-cycle solution is not considered for any HPUE scenarios in this WI
-  Option 2：Duty-cycle solution is considered for all HPUE scenarios in this WI
-  Option 3：Duty-cycle solution is considered for all HPUE scenarios in this WI except for “increasing UE transmission power limit”
-	Option 4: Duty-cycle solution is considered for limited scenarios, further study which scenarios to consider

2.1 Assumed UE architectures for MPR/A-MPR evaluation for intra-band UL CA 
-  Option 1: (Xiaomi, Samsung, Huawei)
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	C/NC CA
	No Frequency Separation limitation

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	C/NC CA
	Frequency Separation ≤ 200MHz
For NC CA, FFS whether BW Gap size＜CC1 +CC2 CBW


NOTE: support UL MIMO here doesn’t mean UE has to support the feature, it depends on UE capability reporting
· Option 2: (Apple, vivo, Skyworks, Meta)
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	NC CA
	No Frequency Separation limitation

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA
	



Way forward: 
Both options are considered for next meeting discussion, FFS on down selection of UE architectures
Prioritize UL contiguous CA

For increasing UE transmission power, 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)






2 Discussion
SAR solution
P-MPR, introduced in Rel-15, is a solution that is up to UE implementation and therefore does not impose any additional specifications impacts. Consequently, during the SAR solution discussion in this work item, there is no need to touch the P-MPR solution
Proposal 1: No need to further discuss P-MPR in SAR solution for this WID.
When discussing the duty cycle solution, it's applicable to all HPUE scenarios within this WID. However, if enabling an increase in the higher power limit, the corresponding duty cycle capability might differ from that without the increase. Consequently, a separate duty cycle capability may be necessary for instances involving an increase in the higher power limit.
Proposal 2: RAN4 to consider duty cycle solution for all HPUE scenarios in this WID, and introduce a separate duty cycle capability for higher power limit.

Assumed UE architectures for MPR/A-MPR evaluation for intra-band UL CA
For the two UE architectures for intra-band UL CA shown below:
	Architecture
	Description
	Indicated capability
	Support UL MIMO

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes



the main difference between the two options below is the applicability of contiguous or non-contiguous UL CA:
· Option 1: both Architecture #1 and #2 are applicable to contiguous and non-contiguous UL CA;
· Option 2: Architecture #1 is applicable to non-contiguous UL CA, and Architecture #2 applicable to contiguous UL CA.
In the case of Architecture #1, there are no apparent obstacles preventing its utilization for both contiguous and non-contiguous UL CA. As for Architecture #2, focus can be placed on its suitability for contiguous UL CA. Consequently, an alternative option can be: employing Architecture #1 for both contiguous and non-contiguous UL CA, and utilizing Architecture #2 specifically for contiguous UL CA, as illustrated in the table below:
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	Both CCA and NCCA
	No Frequency Separation limitation

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	CCA
	



Proposal 3: RAN4 to consider the following option (As Option 3) for UE architectures for MPR/A-MPR evaluation for intra-band UL CA:
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	Both CCA and NCCA
	No Frequency Separation limitation

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	CCA
	



For increasing UE transmission power, scenarios to be considered in Rel-19
In our understanding, the scenarios to be considered in Rel-19 can be consolidated from the four options already discussed in the previous meeting in this way:
· For 2Tx transmission, there is no new scenarios for increasing UE transmission power
· For 3Tx transmission, there are three new scenarios for increasing UE transmission power as shown in the table below:
	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

	PC1.5
	PC2
	PC1.5
	30.8
	One CC per band; For FWA only



Proposal 4: RAN4 to consider the following new scenarios for increasing UE transmission power in Rel-19:
· For 2Tx transmission, there is no new scenarios for increasing UE transmission power
· For 3Tx transmission, there are three new scenarios for increasing UE transmission power as shown in the table below:
	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

	PC1.5
	PC2
	PC1.5
	30.8
	One CC per band; For FWA only



3 Conclusion
In this contribution, we have the following proposals on HPUE for CA and EN-DC:
Proposal 1: No need to further discuss P-MPR in SAR solution for this WID.
Proposal 2: RAN4 to consider duty cycle solution for all HPUE scenarios in this WID, and introduce a separate duty cycle capability for higher power limit.
Proposal 3: RAN4 to consider the following option (As Option 3) for UE architectures for MPR/A-MPR evaluation for intra-band UL CA:
	Architecture
	Description
	Indicated capability
	Support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	Both CCA and NCCA
	No Frequency Separation limitation

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	CCA
	



Proposal 4: RAN4 to consider the following new scenarios for increasing UE transmission power in Rel-19:
· For 2Tx transmission, there is no new scenarios for increasing UE transmission power
· For 3Tx transmission, there are three new scenarios for increasing UE transmission power as shown in the table below:
	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

	PC1.5
	PC2
	PC1.5
	30.8
	One CC per band; For FWA only
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