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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 our views on SAR solution for all scenarios of this WI, as well as some further consideration for intra-band CA. 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 for increasing high power limit feature.
Proposal 1: 3GPP duty-cycle solution is not specified/considered for any scenarios of this WI.

2.2 MPR/A-MPR/ PCMAX/PCMAX,f,c
The UE architectures for MRP/A-MPR evaluation purpose are discussed in last meeting, and the WF is as following:
-  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

As companies suggested, it is desirable to first concentrate on intra-band contiguous CA w/ and w/o MIMO at initial phase, and evaluate intra-band NC CA w/o UL MIMO at later stage, and for some scenario, one architecture can be selected as baseline, the other architecture can be studied as well if time is avaliable. This is also the strategy adopted in Rel-17 HPUE work, though current spec have requirements for all architectures, at the beginning only one was selected as baseline for evaluation. 
For intra-band contiguous UL CA w/ and w/o MIMO, it is ok for us to adopt “2x26 dBm PA + 1 LO with 200MHz BW” as baseline for MPR/A-MPR evaluation. In addition, it was agreed in last meeting that “For PC1.5, intra-band contiguous ULCA with UL MIMO can share the MPR requirements of intra-band contiguous ULCA without UL MIMO and with dual Tx (TxD)”
Proposal 2: At initial phase, first concentrate on intra-band contiguous ULCA w/ and w/o MIMO, for which the following Architecture#2 is selected as baseline for MPR/A-MPR evaluation. 
· Architecture#1 for intra-band contiguous ULCA w/o MIMO can be considered later if time allowed
	Architecture
	Description
	Indicated capability
	Whether can support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	Contiguous CA
	Can be evaluated if time allowed

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA
	Baseline for MPR/A-MPR evaluation


For intra-band NC ULCA w/o MIMO, as discussed in last meeting, for the architecture “2x26 dBm PA + 2 LO with 100MHz BW” with one PA per component carrier, PCMAX,f,c for each CC would be limited to 26dBm due to the limited PA capability, thus in some extreme RB allocations as illustrated in [3], the PCMAX cannot achieve 29dBm assuming equal PSD. From this aspect, it might be worthy to study both “2x26 dBm PA + 2 LO with 100MHz BW” and “2x26 dBm PA + 1 LO with 200MHz BW”, the latter one can achieve 29dBm with TxD.
Proposal 3: Evaluate intra-band NC ULCA w/o UL MIMO at later phase, consider both Architecture #1 and 2# for MPR/A-MPR evaluation.
	Architecture
	Description
	Indicated capability
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	NC CA w/o UL MIMO
	No Frequency Separation limitation;
Can not achieve 29dBm in some extreme RB allocations assuming equal PSD

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	NC CA w/o UL MIMO
	Frequency Separation ≤ 200MHz;
BW Gap size＜CC1 +CC2 CBW



It was agreed in last meeting to further consider whether to have two sets of MPR requirements, assuming 10db antenna isolation for handheld UE and 20dB for FWA separately, which is also the practice for PC1.5 single CC operation with either 2Tx or 4Tx. In our view, if the PC1.5 intra-band ULCA mainly targets for FWA, it is desirable to have two sets of requirements.
Proposal 4: If PC1.5 intra-band ULCA primarily targets for FWA, it is desirable to have two sets of MPR requirement, i.e., assuming antenna isolation as 10dB or 20dB correspondingly. 
The PCMAX limitation is left open in last meeting, we still think the following equation raised by [3] is valid, which can be utilized to further modify the current PCMAX equation when dualPA-Architecture is indicated.
[bookmark: _Hlk165900500]-  FFS For R19 PC1.5 intra-band non-contiguous /contiguous ULCA with two 26dBm PAs and one PA per CC, the PCMAX is modified as follows to account for RB BW imbalances 
PCmax=10*log(10^(26/10) + 10^((26-10*log(LCRB1*SCS1/(LCRB2*SCS2)))/10)) 
-	Other options are not precluded
In addition, it is also mentioned in WF that “Other options are not precluded” and [4] share some initial views on this probably. Not sure if the intention is to change RAN1 “priority rule for power allocation”? For example in case PCell and SCell is with same priority order and for operation with carrier aggregation, the UE would stop prioritizing power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell when the Pcell reaches 26dBm? If this is the intention, we feel it might be not needed or at least it is not a new issue, for inter-band CA with PC2 in total and 23+23 dBm PA architecture, same issue exits, PCell can only attain up to 23dBm. 
Proposal 5: For R19 PC1.5 intra-band non-contiguous /contiguous ULCA with two 26dBm PAs and one PA per CC, the PCMAX is modified as follows to account for RB BW imbalances 
PCMAX=10*log(10^(26/10) + 10^((26-10*log(LCRB1*SCS1/(LCRB2*SCS2)))/10))
Observation 5: For PCMAX for PC1.5 intra-band ULCA with dualPA-Architecture, there seems no need to change RAN1 “priority rule for power allocation”.
2. Conclusion
SAR consideration 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 for increasing high power limit feature.
Proposal 1: 3GPP duty-cycle solution is not specified/considered for any scenarios of this WI.

For intra-band ULCA 
Proposal 2: At initial phase, first concentrate on intra-band contiguous ULCA w/ and w/o MIMO, for which the following Architecture#2 is selected as baseline for MPR/A-MPR evaluation. 
· Architecture#1 for intra-band contiguous ULCA w/o MIMO can be considered later if time allowed
	Architecture
	Description
	Indicated capability
	Whether can support UL MIMO
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	No
	Contiguous CA
	Can be evaluated if time allowed

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	Yes
	Contiguous CA
	Baseline for MPR/A-MPR evaluation



Proposal 3: Evaluate intra-band NC ULCA w/o UL MIMO at later phase, consider both Architecture #1 and 2# for MPR/A-MPR evaluation.
	Architecture
	Description
	Indicated capability
	Applicable cases
	Note

	#1
	2x26 dBm PA + 2 LO with 100MHz BW
	dualPA-Architecture
	NC CA w/o UL MIMO
	No Frequency Separation limitation;
Cannot achieve 29dBm in some extreme RB allocations assuming equal PSD

	#2
	2x26 dBm PA + 1 LO with 200MHz BW
	TxD
	NC CA w/o UL MIMO
	Frequency Separation ≤ 200MHz;
BW Gap size＜CC1 +CC2 CBW



Proposal 4: If PC1.5 intra-band ULCA primarily targets for FWA, it is desirable to have two sets of MPR requirement, i.e., assuming antenna isolation as 10dB or 20dB correspondingly. 

Proposal 5: For R19 PC1.5 intra-band non-contiguous /contiguous ULCA with two 26dBm PAs and one PA per CC, the PCMAX is modified as follows to account for RB BW imbalances 
PCMAX=10*log(10^(26/10) + 10^((26-10*log(LCRB1*SCS1/(LCRB2*SCS2)))/10))
Observation 5: For PCMAX for PC1.5 intra-band ULCA with dualPA-Architecture, there seems no need to change RAN1 “priority rule for power allocation”.
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