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1 Introduction

A system level throughput comparison between D-TxAA and PARC was provided in [1]. Those results assumed, as stated then, no errors due to channel estimation or wrongly received FeedBack Information (FBI) bits. This contribution updates those findings taking into account both these effects.

The conclusions in [1] remain unchanged, as in that D-TxAA provides only a negligible system throughput improvement (~ 3 % ) with respect to PARC with linear receivers and that D-TxAA using linear MMSE receivers is still significantly worse (~ 20 %) than PARC when Successive Interference Cancellation receivers are used. Since D-TxAA has a higher Uplink capacity consumption and also a higher UE complexity than a linear PARC receiver (due to antenna verification), it seems clear that PARC is a more suitable scheme for the introduction of MIMO in WCDMA.

It is worth underlining the fact that D-TxAA antenna verification can seriously affect the peak complexity requirements at the UE side. The most robust antenna verification technique will repeat the filtering, demodulation and decoding under the hypothesis that the wrong weights were applied at the Node-B. Since it is impossible to distinguish the case where the CRC fails due to wrong weighting from the case where the CRC fails as part of the normal BLER (weights are correct), there is a possibility that both streams need to be decoded twice, once for each possible hypothesis, hence doubling the peak complexity requirement of D-TxAA with respect to linear receivers for PARC. This doubling of complexity with respect to linear receivers for PARC would be a bigger complexity increase than the one cause by the use of inter-stream successive interference cancellation receivers for PARC
2 Assumptions and Results

Besides the newly modelled effects, Table 1 only contains the most important assumptions employed. Please refer to [1] for further details.

Table 1. Assumptions for system level study

	Item
	Value / Comment

	Scenario
	As defined in [2]

	Scheduling
	Round Robin (10 users)

	FBI errors
	Yes (4 % BER)

	Channel Estimation
	Realistic

	Antenna Verification
	Perfect (only for D-TxAA)

	CQI error modeling
	Yes


As in [1] two encoding schemes are considered:

1. Dual Stream, where the Node B always encodes and transmits two data streams to the user, and

2. Dynamic Selection between Single/Dual Stream, where Dual Stream is only used by the Node B if it provides a higher total data rate than Single Stream for that particular user

 Tables 2 and 3 show the average cell throughput and improvement for these two cases.

Table 1: Cell Throughput Results. Dual Stream.

	Scheme
	Cell Throughput (Mbps)
	Gain versus 1x2 (%)

	1x2
	7.4
	NA

	PARC
	8.5
	14.4

	D-TxAA
	8.7
	17.0

	PARC SIC
	10.3
	38.9


Table 2: Cell Throughput Results. Dynamic selection Single/Dual Stream.

	Scheme
	Cell Throughput (Mbps)
	Gain versus 1x2 (%)

	1x2
	7.4
	NA

	S-PARC
	8.9
	20.0

	D-TxAA / CLTD
	9.1
	22.9

	S-PARC SIC
	10.5
	40.2


Table 2: Cell Throughput Results. Dynamic selection Single/Dual Stream.

These cell throughput numbers and gains where obtained using the distributions shown in Figures 1 and 2, which are the individual average user throughput Cumulative Distribution Functions (CDF) for the two cases (Dual Stream and Dynamic Selection). Note that these plots are already generated taking into account the fact that 10 users are present in the system (unlike the plots in [1]).
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Figures 1 and 2: Experimental CDFs for Dual Stream (Figure 1) and Dynamic selection Single/Dual Stream (Figure 2)

3 Conclusions 

In light of these results it can be concluded that

· D-TxAA is a MIMO technique that provides negligible gains over PARC with linear receiver and nonetheless increases the Uplink overhead and the receiver processing complexity, in particular the need for antenna verification.

· D-TxAA with linear MMSE receivers is a MIMO technique that performs significantly worse than PARC with SIC receivers and nonetheless increases the Uplink overhead.

· The fact that PARC-SIC is superior to D-TxAA/LMMSE reveals the impossibility of achieving channel orthogonalization by means of selecting between two different TxAA transmission matrices. 

The negative impact of “flashlight” interference and non-ideal antenna verification has not been covered in the presented results and could further reduce the performance of D-TxAA. Given the cost in terms of uplink feedback capacity and additional UE complexity for antenna verification the marginal potential performance gains do not justify the use of D-TxAA over more robust MIMO techniques such as PARC.
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