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1. Introduction
In this contribution we discuss the non-contiguous intraband CA transmitter reference architecture selection.
2. Discussion
2.1 Transmitter reference architecture

Previously we have presented three possible reference transmitter architectures [1] and discussed the pro and cons of those. These architectures are re-captured in Figure 1. 
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Figure 1: Possible Tx reference architectures

Tx architecture 1 has a single PA and single antenna, TX architecture 2 has dual antenna and dual PA and Tx architecture 3 has dual PA and single antenna. As was discussed in [1] all three architectures have pros and cons however we think that architectures 2 and 3 have both a properties that does not allow them to be used as a reference architecture for NC intraband CA requirement work. 

The Tx architecture 2 is problematic as it requires two equally efficient transmitter antennas which satisfy the required TPR performance which are not easy to full fill even with single antenna designs. Additionally both antenna positions need to deliver acceptable SAR performance as well because both transmitter chains can be scheduled to transmit with full +23 dBm power. We assume that scheduling decisions happen so dynamically that UE has not time to change the transmission to SAR optimized antenna as no glitches to transmissions will not be allowed. Hence if this architecture is selected it would limit the design freedom of UE form factors quite drastically. 
The Tx architecture 3 is problematic as the combining of the PA outputs will cause additional 3 dB attenuation for the signal path after the PAs. This attenuation is there also in single carrier mode. In order to compensate this 3 dB loss UE needs to have a PAs which have 3 dB higher output power as the normal ones. This is not feasible as the current consumption and thermal dissipation would grow beyond acceptable.
The Tx architecture 1 is problematic as it requires more MPR to full fill emission requirement than Tx2 and Tx3. However the required MPR is not drastically more than what is required for contiguous intraband CA as shown in Figure 1 taken from [2]. For large allocations non-contiguous intraband CA requires roughly 0.5 dB more MPR than what contiguous intraband requires. Small allocations require roughly 4 dB more but in can be questioned that is it wise to send small allocations with two sub-blocks instead of using only single carrier with normal MPR.
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Figure 1 Required MPR for non-contiguos intraband CA

Based on the above we propose that Tx architecture 1 is selected as the reference architecture for the non-contiguous intraband CA work. We think that selection of this architecture gives big advantage for non-contiguous deployments as the UE architecture is very similar to contiguous intraband UE architectures. In fact the front end of the UE (PA+ swithes+filter+antenna) is identical with the contiguous intraband and also with the single carrier UEs. This would speed up the development work of non-contiguous intraband CA UE’s. Also by selecting the Tx architecture 1 RAN4 do not preclude the usage of Tx architecture 2 and Tx architecture 3 as the MPR given to Tx architecture 1 will be adequate also for these architecture. If RAN4 selects Tx architecture 2 or 3 it precludes the usage of Tx architecture 1.
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Figure 1: Tx architecture 1
Proposal 1: Single PA single antenna UE architecture is selected as reference transmitter architecture for non-contiguous intraband CA work
3. Conclusion

Proposal 1: Single PA single antenna UE architecture is selected as reference transmitter architecture for non-contiguous intraband CA work
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6.2.2 Transmitter characteristics

6.2.1 Reference transmitter architecture

Transmitter architecture presented in Figure 6.2.1-1 will be used when specifying the non-contiguous intraband CA transmitter characteristic, for example required MPR to meet the emission requirements.
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Figure 6.2.1-1: Non-contiguos intraband CA reference transmitter architeture
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