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1 Introduction
In last RAN4 meeting, the UE architecture for FR1 UL CA was discussed, and WF [1] was agreed with three architecture options. And in WF [2] the MPR/AMPR simulation assumptions were agreed with all the three architectures considered, however, whether the requirements will be defined based on all of them is still FFS.
	· Option 1: PC2 UL CA with one 26dBm PA 200MHz 1LO

· UL MIMO can be supported on top of UL CA with an additional path

· Option 2: PC2 UL CA with two 26dBm PA 100MHz 2LO

·  UL MIMO is not supported on top of UL CA

· Option 3: PC2 UL CA with two 23dBm PA 200MHz 1LO

· UL MIMO can be supported on top of UL CA


This paper further discuss on these issues.
2 Discussion

As has been discussed in Rel-15/Rel-16, the implementation of PC2 can be one PC2 PA or two PC3 PAs with TxD even the TxD feature is still under discussion in RAN4. When UL CA introduced, the potential UE architectures are diverse. And if further consider the UL MIMO feature, then the situation becomes more complex as shown in figure 1. 
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Figure 1 Candidate UE architectures

Option 1 (one 200MHz PC2 PA) is the most clean solution, but potential issue is the PA reliability and power consumption due to only APT can be applied with 200MHz CBW.
In current WID the example bands are n41/n77/n78 and currently many Rel-15 UEs already have two 26dBm PAs to support UL MIMO. If UE is not required to support UL MIMO and UL CA simultaneously then this UE actually can reuse the Rel-15 26dBm PAs to achieve UL CA. The option2 (two 100MHz PC2 PAs) actually follows this idea, and also has the benefit of power consumption due to ET can be implemented in PAs with 100MHz CBW. But the problem of Option 2 is that it is not possible to achieve PC2+UL CA+UL MIMO with current 2 Tx chain limitation.
Regarding Option3, it is also a typical UE implementation but require TxD be supported which is to be defined in Rel-16.
Observation 1:    Option2 (two 100MHz PC2 PAs) is better than Option3 (two 200MHz PC3 PA) from power consumption perspective without UL MIMO.

Observation 2:    Option2 (two 100MHz PC2 PAs) cannot achieve UL MIMO and UL CA simultaneously due to transceiver limitation.

Proposal 1:        From future proof perspective, propose to down select Option2 (two 100MHz PC2 PAs) to simplify the discussion.
Proposal 2:        Keep both Option1 (one 200MHz PC2 PA) and Option3 (two 200MHz PC3 PA) in this WI.
Currently all the three options are captured in the MPR/AMPR simulations, and likely the simulation results could be different for the options. Then how to handle the different MPR/AMPR requirements should be clarified. Let’s assume finally the Option1 and Option3 architecture are adopted as the reference architecture for one PA and two PA implementations, then probably the already existing signalling dualPA-Architecture could be used to distinguish these UEs. And this capability has already been defined in Rel-15 for CA as below.
	dualPA-Architecture

For an intra-band band combination, this field indicates the support of dual PAs. If absent in an intra-band band combination, the UE supports single PA for all the ULs in the intra-band band combination. For other band combinations, this field is not applicable.
	BC
	No
	N/A
	N/A


Observation 3:    “dualPA-Architecture” capability was defined in Rel-15 to distinguish UEs with one PA or two PA architecture, and maybe it can be reused here to distinguish Option1 and Option3 UE architectures.

Proposal 3:         Signaling like “dualPA-Architecture” capability can be considered to distinguish Option 1 and Option3 UE architectures and corresponding requirements.
It also has some discussions on whether RAN4 should specify the UL MIMO + UL CA requirements to further check UE performance when these two features are scheduled simultaneously. Usually RAN4 define optional feature requirements in separate clauses, and allow UE to indicate whether this feature is supported or not, if supported then requirements are tested accordingly. This follows the same logic as LTE and also other optional features. But it is understood that once these optional features have impact on each other then it might be necessary to further check the combined feature, but then it is more like this is a super feature needs to be discussed separately which is out of this WI scope.
Observation 4:    Optional features are defined and tested separately in RAN4/RAN5 and no combined requirements were defined in the past.
Observation 5:    UL MIMO+UL CA HPUE is out of this WI scope.

Proposal 4:         Do not define UL MIMO+UL CA HPUE requirements in this Rel-17 WI.
3 Conclusion

Observation 1:    Option2 (two 100MHz PC2 PAs) is better than Option3 (two 200MHz PC3 PA) from power consumption perspective without UL MIMO.

Observation 2:    Option2 (two 100MHz PC2 PAs) cannot achieve UL MIMO and UL CA simultaneously due to transceiver limitation.

Proposal 1:        From future proof perspective, propose to down select Option2 (two 100MHz PC2 PAs) to simplify the discussion.
Proposal 2:        Keep both Option1 (one 200MHz PC2 PA) and Option3 (two 200MHz PC3 PA) in this WI.

Observation 3:    “dualPA-Architecture” capability was defined in Rel-15 to distinguish UEs with one PA or two PA architecture, and maybe it can be reused here to distinguish Option1 and Option3 UE architectures.

Proposal 3:         Signaling like “dualPA-Architecture” capability can be considered to distinguish Option 1 and Option3 UE architectures and corresponding requirements.

Observation 4:    Optional features are defined and tested separately in RAN4/RAN5 and no combined requirements were defined in the past.
Observation 5:    UL MIMO+UL CA HPUE is out of this WI scope.

Proposal 4:         Do not define UL MIMO+UL CA HPUE requirements in this Rel-17 WI.
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