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1 Introduction

 In this document, the advantages of group-wise antenna selective transmit diversity and traffic channel mapping structure is presented from the perspective of link level. This closed-loop diversity scheme was already introduced in [1] at meeting #33. For an open-loop mode operation, several companies proposed time-frequency mapping scheme as discussed in [2,3].  Most of them achieve considerable gains utilizing frequency diversity and interleaving gain without feedback information. However, diversity gain from the open-loop scheme is quite limited for HSDPA. 

 With the use of CQI bits, proper antenna and frequency sub-band can be allocated to the each UE, and it provides substantial diversity gains. To verify the performance improvement due to group-wise selective scheme, the link-level simulation results are shown in this paper. 

2 Traffic channel mapping structure
  For evaluation of the OFDM system performance, we consider use of traffic channel mapping pattern depicted in Fig. 1. Fig.1 (a) is traffic channel mapping based on time allocation. This method is already mentioned in the previous papers [2,3]. In the case of frequency selective channel, the time allocation scheme provides large amounts of gain due to the interleaving across the frequency band. However, the frequency-antenna/space traffic channel mapping scheme provides much more diversity gain than the time allocation scheme by the use of frequency scheduling and spatial diversity provided the channel quality information is known. Also, feedback bandwidth in closed-loop mode can be dramatically reduced when adjacent subcarriers are combined as a group [1]. Fig. 1 (b) depicts an example of the traffic channel mapping in the groupwise subcarrier allocation scheme with multiple antennas.

 For example, the HS-PDSCH can be allocated to an OFDM symbol as described in Fig. 1(a). On the other hand, it is allocated to the sub-carrier group as in Fig. 1(b). Then, the HS-PDSCH can be transmitted through selected antenna. Two different HS-PDSCH mapping structures are shown as follows. 
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(a) Mapping using time multiplexing


(b) Mapping using frequency-antenna multiplexing

Fig. 1 Traffic channel mapping structure (HS-PDSCH)
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Fig. 2 Groupwise subcarrier allocation scheme when multiple transmit antennas are employed

1.  Time mapping (as in Fig. 1(a)) with single antenna scheme. The multi-path diversity gain is provided in this scheme.

2.  Frequency-antenna mapping (as in Fig. 1(b)) with multiple antenna scheme. We consider the use of groupwise subcarrier allocation with multiple transmit antennas as in Fig. 2. A group is comprised of the adjacent subcarriers to reduce feedback channel information. Both frequency and spatial diversity gain are obtained using CQI bits.

Periodically the Node-B assigns the resource to each active user with the second scheme. Allocation period is mostly related to the channel coherence time. It might be a few TTI or several tens of TTI. To use frequency scheduling and antenna selection diversity simultaneously, Node-B should receive CQI bits for all antenna 
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 through uplink HS-DPCCH (CQI bits are generated for each subcarrier group as described in [1]). Basically, this scheme has two advantages. 

1. Frequency diversity gain and inter-cell interference mitigation by frequency scheduling. (System-level gain)

2. Antenna transmit diversity is available. (Link-level gain)

 In following section, we compare two mapping scheme from the perspective of link-level. Coded BER and BLER performances are presented for time mapping and frequency-antenna mapping scheme respectively.

3 Link-level Simulations  
To evaluate the link-performance of addressed channel mapping structure, we assume simulation conditions described in Table 1. We use 
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. Thus, 8 HS-PDSCH are available and each HS-PDSCH conveys 32*27 = 864 QAM symbols per TTI. The remaining subcarriers are designated as the channel estimation or signaling channel. We assume that channel estimation is ideal (perfect channel information is known) and does not define detailed signaling channel mapping. 
Fig. 3 depicts the BER and BLER performances for case 1 in vehicular A channel (30km/hr) and Fig. 4 depicts the performance of case 2 respectively. SNR values include the overhead associated with guard interval. The SNR is defined as a power ratio of total received power to noise power at receiver input. It can be seen that there are 2~4dB diversity gain obtained by employing a simple antenna selection diversity scheme. (More large discrepancy due to frequency scheduling is expected in the system-level simulations)

Table 1 Simulation conditions

	Parameters
	Value

	OFDM configuration
	Set 1 (512 subcarriers, 7.68 Msamples/sec)

	Channel coding
	Turbo coding (1/3 rate)

	Modulation 
	QPSK

	Transport block size
	Consider CQI mapping table for UE category 7 [4]

Case 1 : 2536 bits (CQI 4: 317 bits per HS-PDSCH)

Case 2 : 3724 bits (CQI 9: 931 bits per HS-PDSCH)

	Equalizer
	MMSE

	CRC length
	24

	Overlap window shape 
	Linear ramp function

	Overlap window length
	28

	# HS-PDSCH
	8

	# QAM symbols per HS-PDSCH in a TTI
	864

	Channel estimation
	Ideal

	Synchronization
	Perfect

	Channel
	VA30
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(a) Coded BER 
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(b) BLER

Fig. 3 Performance when CQI value is 4
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Fig. 4 Performance when CQI value is 9

4 Conclusions
 In this document, we propose a DSCH channel allocation method using frequency-antenna/space mapping. We illustrate the advantages of proposed HS-PDSCH channel mapping scheme from the perspective of link–level. By the use of spatial antenna diversity, substantial gains can be achieved when it is compared to the general single antenna time mapping scheme. In the link-level simulation, almost 4dB BER gain is obtained.  

Also, the proposed scheme is appropriate for the frequency scheduling. The frequency scheduling is a strong solution that can overcome channel fading and intercell-interference. Low PAPR(Peak-to-Average Power Ratio) is expected if the proposed algorithm is employed since the subcarriers are spread over the multiple antennas.
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