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1. Introduction

In this document, we describe the physical layer architecture options for HSUPA MIMO. The description takes the form of a text proposal for the HSUPA MIMO TR [1].
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5
Physical Layer Structure Options for UL MIMO
One of the most important design choices for UL MIMO is whether a single or dual transport block transfer should be employed in the case of rank-2 MIMO channel and, for the dual TB case, whether the TBs are transmitted independently over the spatial channels or interleaved. Thus, three candidate MIMO architectures can be distinguished:

· Option I – single TB rank-2 transmission. The main advantage of this architecture is a low control signalling overhead: it is sufficient to indicate a single E-TFC and, possibly, the transmission rank in uplink, whilst the only additionally required signaling in DL is possibly the transmission rank. In addition, the number of HARQ processes does not increase for rank-2, compared to rank-1 transmission. For maximum simplicity, the modulation, OVSF code allocation, systematic and parity bit mapping, as well as power allocation should be the same for the strong and weak spatial channels. An alternative approach, with a more flexible distribution of some of the parameters between the spatial streams might provide some performance gains but would require additional control signalling, thus losing the main advantage of the single TB option. Disadvantages of Option I include a poor channel adaptation ability in the case of a significant imbalance between the MIMO spatial streams, as well as the fact that it is not suitable for successive interference cancellation (SIC) based reception.

· Option II – dual TB rank-2 transmission, independently over the spatial streams. The advantage of this architecture is the flexibility to independently assign a different E-TFC to each spatial stream, i.e. to make an adaptation of data rate on each stream in order to maximize the throughput, at the cost of the overhead to signal the scheduling and HARQ-related information associated with each stream in UL and the ACK/NACK for each stream in DL. Dual TB transmission is well suited for SIC based reception.

· Option III – dual TB rank-2 transmission, TBs interleaved between the two spatial channels. This can be viewed as a hybrid between options I and II above. Due to the interleaving, each transport block is transmitted over the same channel conditions, corresponding to an average over the two spatial streams. This negatively affects the performance as the ability to adapt to channel conditions in compromised, in a similar manner to Option I. Two CRCs are present so this architecture lends itself to SIC; at the same time, a high correlation between the TB CRC outcomes is expected in the receiver, indicating little opportunity for SIC to improve link performance. In terms of signalling, the HARQ overhead is the same as in the case of Option II. The amount of scheduling information for Option III lies between that of Option I at the minimum and Option II at the maximum.
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