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1. Introduction

In [1], Lucent proposed the per antenna rate control (PARC) schemes for MIMO applications. PARC uses selection transmit diversity (STD) and code reuse HBLAST (CR-HBLAST) interchangeably depending on the channel conditions. In response, Texas Instruments has demonstrated in [2] that the TxAA/STTD scheme, which resembles the current release 99 transmit diversity solution, is a better solution than PARC for (2,2) configurations in terms of performance, complexity, flexibility and compatibility with release’5 signaling requirement, and applicability for (2,1) configurations. Since (2,2) PARC utilizes CR-HBLAST, it is not readily applicable for (2,1) configurations. To make it applicable for (2,1) configurations, Lucent has proposed in [3] to utilize only STD. Furthermore, it is claimed in [3] that with a proportional fair scheduler STD is better than STTD for 3-kmph UE speed. 

In this contribution, we would like to comment on the Lucent proposal in [3]. In particular, we argue that the set of assumptions in [3] does not represent the scenarios suggested for evaluating different schemes for HSDPA applications. In addition, we present single-user throughput simulation results for (2,1) scenarios comparing TxAA/STTD and the scheme proposed in [3] for different UE speed (3, 30 and 120 kmph) as suggested by TR 25.848. Along with the results in [2], we demonstrate that TxAA/STTD scheme outperforms the scheme proposed in [3] for HSDPA systems with 2 TX-antennas. Note that the single-user throughput simulation results presented in this contribution are not meant to replace system-level simulations, but rather presented as preliminary results which represent the results in “ideal” system-level scenarios. System-level simulation results will be presented in the future.

2. Response to R1-01-1126

STTD and STD are compared in R1-01-1126 ([3]). The following two assumptions are used in R1-01-1126 for the comparisons:

1. The lowest UE speed of 3 kmph.

2. Proportional fair (PF) scheduling.

1. It is clearly stated in TR 25.848 that a wide range of UE speeds must be considered, In particular, 3, 30, and 120 kmph UE speeds have been used for comparison and system evaluations. It has been a common knowledge that STD outperforms STTD for low UE speed even in release’99 systems. This is essentially because STTD is an open-loop scheme (which does not utilize channel information at the transmitter) and STD is a closed-loop scheme (which utilizes channel information at the transmitter). However, closed-loop schemes suffer from feedback delay, which renders closed-loop schemes inferior to open-loop schemes at high UE speed (see, e.g. [4]). Thus, at high UE speed STTD is expected to outperform STD. This is the basis of using both open-loop (STTD) and closed-loop (2-mode TxAA) schemes as the transmit diversity solution for release 99. 

2. Different schedulers have been considered for HSDPA, such as round robin (RR) and max C/I schedulers. Proportional fair (PF) scheduler was later introduced. Since the type of scheduler to be used for HSDPA is not specified and most likely it is the choice of the base station operators, the comparison should also be done using other types of schedulers, such as RR and max C/I. Comparisons assuming only a PF scheduler will give results that may not occur in practice.

The current release 99 transmit diversity includes STTD for high UE speed and 2-mode TxAA for lower UE speed. In [2], we propose to use TxAA (mode 1 and the modified mode 2) for low UE speed and STTD for high UE speed (termed the TxAA/STTD scheme). Hence, TxAA/STTD is based upon the current release 99 solution. Note that STD as proposed by Lucent in [2] is not one of the TxAA modes for release 99. We demonstrate in [2] that for (2,2) scenarios, TxAA/STTD outperforms both PARC and STD. 

In the next section, we present some single-user throughput simulation results that demonstrate that TxAA/STTD outperforms STD for 3, 30, and 120 kmph. 

3. Simulation Results

The following simulation parameters and assumptions are used (Table 1). We assume a 6-level MCS set as shown in Table 2.

Table 1. Simulation parameters.
	Spreading factor
	16

	Number of multi-codes
	10

	Frame length
	2.0 ms (3-TS) 

	Ec / Ior
	70 %

	Fading model
	1 path Rayleigh (3, 30, 120 kmph UE speed)

	Correlation model
	IID

	Channel estimation
	Perfect 

	Feedback delay
	4 and 7 slots

	Feedback error
	0 %

	Fractional receive power
	0.98


Table 2. 6-level MCS set for TxAA/STTD and STD.

	MCS
	Data Rate (10 codes)

	QPSK rate 1/4
	0.6 Mbps

	QPSK rate1/2
	2.4 Mbps

	QPSK rate3/4
	3.6 Mbps

	16QAM rate1/2
	4.8 Mbps

	16QAM rate3/4
	7.2 Mbps

	64QAM rate 3/4
	10.8 Mbps


In this contribution, we only simulate the modified mode 2 as in [2]. The simulation results for (2,1) are depicted in Figures 1-6. The results for (1,1) are shown for comparison. Observe that TxAA/STTD outperforms STD for all values of UE speed and feedback delays. A summary of the performance comparison between TxAA/STTD and STD is given in the table below.

Table 3. Performance comparison for (2,x) configurations (7-slot delay)

	UE speed (kmph)
	Best scheme
	Gain of TxAA/STTD over STD

	
	(2,1)
	(2,2)
	(2,1)
	(2,2) (*)

	3
	TxAA
	TxAA
	Up to 1-dB
	Up to 1-dB

	30
	STTD
	STTD
	Up to 1.5-dB
	Up to 2-dB

	120
	STTD
	STTD
	Up to 2.5-dB
	Up to 2.5-dB


(*) : obtained from [2].

4. Conclusion

We have demonstrated for HSDPA systems with 2 TX-antennas that TxAA/STTD (which is the release 99 transmit diversity solution) outperforms the scheme proposed in [3] for 3, 30, and 120 kmph UE speed. The comparison is done in terms of single-user throughput. Although the results presented in this contribution are not meant to replace system-level simulation results, it serves as preliminary results for ideal system-level scenarios.

The results presented in R1-01-1126 assume only 3 kmph UE speed and the use of proportional fair scheduler. Hence, the results do not cover the scenarios given in TR 25.848 for HSDPA.
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Figure 1. Average single-user throughput: 4-slot delay, 3-kmph UE speed
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Figure 2. Average single-user throughput: 7-slot delay, 3-kmph UE speed
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Figure 3. Average single-user throughput: 4-slot delay, 30-kmph UE speed
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Figure 4. Average single-user throughput: 7-slot delay, 30-kmph UE speed
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Figure 5. Average single-user throughput: 4-slot delay, 120-kmph UE speed

[image: image6.png]Single-user TP: 6-level MCS,|ID,FRP=98%,delay=7-slot,120-kmph

- (1)

—©— (2,1) STID
—A— (2,1) STD
| =< (2,1) TXAA

Average TP (Mbps)

7

L
O

lor/loc (dB)




Figure 6. Average single-user throughput: 7-slot delay, 120-kmph UE speed

