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1 Introduction

During RAN4#62 meeting the way forward on baseline UE architecture for CLTD was approved, which included three allowed options [1]:
· Option A

· Baseline reference architecture: 1 full PA + 1 half PA without switch

· Question: the network needs to be informed of the UE capability of transmitting 23 dBm in activation state 3
· Nominal MOP in activation state 3: defined as 20 dBm

· MPR requirement would be specified per UE

· UPH and event 6 need to be updated

· Option B

· Baseline reference architecture: 1 full PA + 1 half PA with switch

· Nominal MOP in activation state 3: defined as 23dBm

· MPR requirement would be specified per UE

· UPH/event 6 don’t need to be updated

· IL due to switch needs to be accommodated

· Option C

· Baseline reference architecture: 2 full PAs

· Nominal MOP in activation state 5: defined as 23dBm

· MPR requirement for activation states 2 & 3 would be specified per UE; MPR requirement for activation state 1 is FFS

· UPH/event 6 do not need to be updated
Companies should have chosen the final option by the end of RAN4#62bis meeting but the only agreement made during the meeting was the exclusion of option B. Based on that, an additional way forward was agreed in [2], which assumed the selection of the final option from the remaining during the RAN4#63 meeting. However, documents presented at RAN4#63 meeting [3][4], as well as an extensive discussion during the session, didn’t bring the solution and the issue of final UE architecture still remains. One of the comments posted then indicated that the opinions of network vendors might be crucial and help to choose the final option. 
This document presents the opinion of network vendor, as well as UE vendor, in terms of baseline UE architecture for UL CLTD and should be taken into account during the final discussion in RAN4.
2 Discussion

At previous RAN4 meeting the discussion on UE architecture was based mostly on documents [3] and [4], where each contributor presented and justified the implementation of different option. 
In contribution [3] the preferred solution is option A (1 full PA + 1 half PA without switch), justified in general by better UE power efficiency. In principle, the document contains simulation results which show additional current consumption in case of use full PA or half PA for the secondary transmit chain in reference to single transmit chain full PA. It is important to underline here, that the presented results refer only to PA power consumption, when rather UE power consumption should be used to compare options A and C from power consumption point of view. Presented results are valuable but shouldn’t be taken in this case as the most conclusive.
Document [4] compares full PA and half PA current consumption on the basis of PA efficiency analysis extracted from the TR25.863 [5]. In conclusion it has been indicated that UE power consumption gain in case of use option A equals only 1% in reference to option C, which in the end was pointed out as the preferred option. 
The most important difference between both analyses is the way how the final results refer to the overall UE power consumption. As mentioned above, the first document analyses the current consumption only on the level of PA, when the second one takes into account current consumption of whole UE, which has decisive impact on battery life. However it seems that the way how the gain of PA power efficiency was translated into the relative differences in the current consumption might be inaccurate in contribution [4], as well as the final evaluated gain. On the other hand, the methodology used here, is in the most part reasonable and may lead to the final conclusion after some corrections.
As presented in [4] the PA efficiency gain of an half PA compared to a full PA is less than 5% at high Tx power, where the PA power consumption impact on the UE power consumption is more visible.

Figure 1: Half power PA and full power PA efficiency with Dynamic Voltage Scaling
(DVS) or Average Power Tracking (APT) comparison [4]
It has been already mentioned that direct translation of PA efficiency gain to relative differences in the PA current consumption is inappropriate, but a simple calculation is sufficient to show the connection between those parameters. Because PA power consumption impact on the UE power consumption is more visible at high Tx power, the calculations presented below are made at this Tx power range. We assumed here that the half power PA has the same efficiency at the maximum power (21dBm) as the full power PA at the maximum power (24dBm) and according to [5] that efficiency equals 40%. Calculations are made with the assumption of UE maximum output power equals to 24dBm (250mW) as the sum of the broadband transmit power in each transmit antenna connector, which is the possible solution for activation state 1. In that case the RF power from each PA should be 21dBm (125mW) to meet the above assumption.
Taking all above into account, the power consumptions of configuration options A and C are as follow:
Option A (1 full PA + 1 half PA):
Full PA: 21dBm (125mW), 35% efficiency
Half PA: 21dBm (125mW), 40% efficiency
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Option C (2 full PA):

Full PA: 21dBm (125mW), 35% efficiency

Full PA: 21dBm (125mW), 35% efficiency
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The difference on PTx is 44mW which leads to approximately 6.2% gain of current consumption (at constant battery voltage) in case of comparison option A and C. To obtain overall UE current consumption, it seems to be accurate to reduce the calculated relative gain between a transmitter architectures with 2 half PAs and 1 half+1 full PA by a factor 2, as indicated in [4]. In that way, the final relative UE current consumption gain is further reduced to 3.1%.
Even if the calculated gain is not as low as presented in the [4], it still seems to be quite insignificant and probably not relevant enough to have it implemented instead of full power in activation state 3.
According to the analysis presented above, we prefer option C as baseline UE architecture for CLTD. It has been shown that current consumption gain of configuration option A is not as significant as suppose to be to motivate the use of half PA in secondary transmit chain. Accordingly, additional signalling mechanism to inform the network about UE capability of transmitting 23dBm in activation state 3, in case of implementation of option A, seems to be not compensated enough by low gain of current consumption.
3 Conclusion 
In this contribution we present our preference regarding UE baseline architecture for HSPA UL CLTD. Based on the analysis made above, we propose to approve option C (2 full PA) as the preferred one among two allowed in the way forward [2].
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