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1 Introduction

In meeting RAN4 #62bis a way forward on CLTD baseline reference transmitter architecture choice has been agreed in [1].

In the way forward Option B has been excluded and we agreed that companies should provide justification of the preferred option (Option A/C) by RAN4 #63.
To resume the agreed 2 options to choose in between:

Option A: 1 full PA + 1 half PA without switch

Option C: 2 full PAs
RAN4 will then decide on the option by the end of RAN4 #63 meeting.
This paper discusses the above mentioned choices and provides a way forward proposal. 
2 Discussion
Option A
In Option A, the use of 1 full and 1 half power PA without switch would impact the nominal MOP in activation state 3 which is reduced to 20dBm. 

As indicated in [1], the nominal MOP reduction of 3dBs may lead to the need to introduce a  specific signaling mechanism or use an existing signaling to inform the network concerning the UE capability of transmitting 23dBm in activation state 3, 
This would cause the network to behave in a different way per UEs supporting the same feature: such UEs specific behavior would then cause a further market segmentation risk where operators would be obliged to manage different groups of users supporting the same feature.
Option C

In the Option C case, as already stated in [2], the use of 2 full PAs would not require any additional signalling mechanism neither specific UE requirements relaxation which could jeopardize the usefulness of the features. The main drawback of the option C compared to option A as expressed by some companies during the RAN4#62bis is the power consumption increase.
Comparison of option A and option C
In order to compare the power consumption between option A and option C, the figure 1 extracted from the TR25.863 [3] has been considered which indicates the PA efficiency with Dynamic Voltage Scaling (DVS) or Average Power Tracking (APT).
It is reasonably assumed as indicated in [3] that data-centric devices, mainly addressed by such new feature, primarily would employ PA’s based on dynamic voltage scaling or average power tracking.
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Figure 1: PA Efficiency with Dynamic Voltage Scaling
(DVS) or Average Power Tracking (APT)
In order to compare the efficiency of a half power PA with a full power PA the curve is shifted of 3dB and the efficiency is compared at parity of Tx Power.
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Figure 2: Half power PA and full power PA efficiency with Dynamic Voltage Scaling
(DVS) or Average Power Tracking (APT) comparison
Looking at the figures it can be noted that the PA efficiency maximum gain of an half PA compared to a full PA is less than 10%, less than 5% at high Tx power and globally in average less than 5%. In case of comparison of Option A with Option C this relative gain would give maximum gain less than 4.7% and an average gain as well as maximum gain at high Tx power less than 2.4%. Note that the PA power consumption impact on the UE power consumption is more visible at high Tx power.
Then taking into account an average PA efficiency gain as shown in previous curve and comparing it with Table 91 and Table 92 results of [3] it can be noted that considering for a reasonable power consumption analysis not only the PA power consumption but the UE power consumption, the relative gain between a transmitter architecture with 2 half PAs and 1 half+1 full PA is reduced by a factor 2 – 3 depending on the test case considered.

Assuming only a reduction factor of 2 would then bring the average gain in the worst case to be less than 1.2%.
Note that for comparing relative power consumption reduction passing from 1 full PA + 1 half PA to 2 half PA and passing from 2 full PA to 1 full PA + 1 half PA would require a corrective factor equals to 1.33/1.5 to be applied to the Table 91 and Table 92 in [3] which would further reduce the relative power consumption gain to 1%.
Such a power consumption gain is defined without considering the additional functions with the associated power consumption that would require a 1 Half PA + 1 Full PA transmitter architecture compared to 2 Full PAs architecture and in particular a more complicated a more complicated power efficiency control mechanism.

To conclude note that considering Option C as baseline transmitter architecture for defining the requirements is not preventing UE to implement a different architecture assuming core requirements are met.

Proposal 1: Comparing Option A and Option C power consumption shows that there is a limited power consumption gain for Option A but this would be acquired at an additional cost in terms PA efficiency management.
Proposal 2: Consider Option C 2 full power PA as baseline reference architecture for the definition of the core requirements.
3 Conclusions
The proposals are as follows:
Proposal 1: Comparing Option A and Option C power consumption shows that there is a limited power consumption gain for Option A but this would be acquired at an additional cost in terms PA efficiency management.

Proposal 2: Consider Option C 2 full power PA as baseline reference architecture for the definition of the core requirements.
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