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1 Introduction
This contribution contains an initial discussion of UE complexity aspects for the following possible MC-HSPA extensions:
· MC-HSDPA with 2-4 downlink carriers in 1-2 bands with/without MIMO
· MC-HSUPA with 2 adjacent uplink carriers, i.e. DC-HSUPA
2 Discussion
2.1 MC-HSDPA

The baseband receiver complexity in terms of processing and memory in the demodulator and decoder parts is essentially proportional to the number of downlink carriers.
Furthermore, 2x2 MIMO requires roughly twice the number of calculations and memory in the decoder part compared to SIMO.
Dual-mode UEs for HSPA and LTE may already be equipped with processing capabilities and memory that have been dimensioned to handle e.g. 100 Mbps in downlink for LTE. If this is the case, the additional complexity increase from introducing MC-HSDPA with 2-4 carriers with MIMO may be significantly smaller in practice. One useful configuration could for example be MC-HSDPA with two adjacent carriers and MIMO in one band (e.g. 2100 MHz) and a single carrier without MIMO in another band (e.g. 900 MHz).

Dual-band operation does not increase the baseband complexity compared to adjacent carriers representing the same total bandwidth, but requires two separate radio receiver parts instead of one.
2.2 DC-HSUPA

As long as the two uplink carriers are adjacent, the UE complexity increase is modest. The number of calculations in the baseband transmitter chain is doubled, but the baseband transmitter anyhow remains small compared to the baseband receiver.
We here assume that the DC-HSUPA RAN4 requirements would not be much stricter than the RAN4 requirements for a 10-MHz LTE system.

Also, if the carriers would be non-adjacent, two separate radio transmitter parts would be required, at least if the carriers are in separate bands, which would increase the size and power consumption a lot.
3 Conclusions

In this contribution, we discussed some UE complexity aspects for a few possible MC-HSPA extensions.
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