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1. Introduction
In the previous contribution [1], we discussed the multiplexing chain for HS-DSCH when MIMO systems with spatial multiplexing are applied. We showed two alternatives for multiplexing chain in Figure 1.

Alternative A and B are different in the ways of CRC attachment and retransmission control. In alternative A, only one transport block arrives at the multiplexing chain for HS-DSCH every TTI, so that one CRC is attached to a transport block and the whole transmitted data during a TTI should be retransmitted in case an error occurs. On the other hand, alternative B is assumed to have N transport blocks every TTI, where N denotes the number of simultaneously transmitted data streams. Therefore, each transport block has a separate CRC and this enables independent retransmission control per stream.

In this contribution, we present preliminary results to compare both cases.

2. Simulation Assumptions and Results

We performed the link level simulation and measured the throughput to compare both alternatives. The alternatives are applied to Code Re-use (CR) MIMO transmitter and VBLAST receiver with 4 Tx and 4 Rx antennas in [2].

The following simulation parameters are considered in this contribution.

	Spreading factor
	16

	Number of multi-codes
	1

	Frame length
	2.0 ms (3-Slot) 

	Ec / Ior
	75 %

	Fading model
	1 path Rayleigh (3km/h UE speed)

	Correlation model
	i.i.d.

	Channel estimation
	Perfect 

	CRC length
	24 bits

	Modulation
	QPSK, 16QAM  (Fixed)

	Code rate
	1/2, 3/4 (Fixed)

	Max Retransmission
	10

	HARQ combining scheme
	CC


Figure 2 shows the throughputs of both alternatives. If we assume to select the MCS that maximize the throughput in each geometry, the hull curves show that alternative B (separate transport block) slightly performs better than alternative A (one transport block). Independent retransmission control per stream available in alternative B may provide throughput gains.

3. Other Aspects
a) Uplink signalling point of view

Alternative A requires only one uplink ACK/NACK signal as in Release 5, since there is only one transport block.

Alternative B requires multiple ACK/NACK signalling in uplink.

b) Impact on existing multiplexing chain

In alternative A, we should investigate the impact on the H-ARQ functionality.

In alternative B, the existing multiplexing chain can be extended in parallel.

c) Impact on the higher layer

Alternative A has no significant impact on the higher layer.

Alternative B requires multiple transport blocks per TTI. The impact of multiple transport blocks on the higher layer should be investigated.

4. Conclusion

In this contribution, we present the performance of two alternatives on the multiplexing chain for HS-DSCH when MIMO systems with spatial multiplexing are applied. The results show that there is slight performance gain in Alternative B.  However, we should investigate other aspects further.
5. References

[1] LGE, “Multiplexing Chain for spatial multiplexing MIMO System.”, 3GPP TSG RAN WG1, R1-03-0500, Paris, France, 2003.

[2] Lucent, “Enhancements for HSDPA Using Multiple Antennas.”, 3GPP TSG RAN WG1, R1-00-1096, Berlin, Germany, 2000.


[image: image1.emf]Physical channel

segmentation

HS-DSCH

Interleaving

Constellation re-

arrangement for

16 QAM

Physical channel

mapping

PhCh#P PhCh#1

Physical channel

segmentation

HS-DSCH

Interleaving

Constellation re-

arrangement for

16 QAM

Physical channel

mapping

PhCh#P PhCh#1

Stream 1 Stream N

(a) Alternative A

CRC attachment

Bit Scrambling

Code block segmentation

Channel Coding

1 Transport block

Spatial Segmentation

H-ARQ functionality

Rate matching Rate matching

Transport block #1

Physical channel

segmentation

HS-DSCH

Interleaving

Constellation re-

arrangement for

16 QAM

Physical channel

mapping

PhCh#P PhCh#1

Transport block #N

Physical channel

segmentation

HS-DSCH

Interleaving

Constellation re-

arrangement for

16 QAM

Physical channel

mapping

PhCh#P PhCh#1

Stream 1 Stream N

(b) Alternative B

CRC attachment

Bit Scrambling

Code block

segmentation

Channel Coding

Hybrid-ARQ

functionality

CRC attachment

Bit Scrambling

Code block

segmentation

Channel Coding

Hybrid-ARQ

functionality

Spatial Distribution

N Transport blocks


Figure 1. Two alternatives for multiplexing chain for HS-DSCH in MIMO system
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Figure 2. Hull Curves 
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