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Introduction

The performance of HSDPA is examined with some constraints on code multiplexing.

The factors considered here are 

· Number of simultaneous UE’s to be supported per TTI

· Number of codes to be supported per UE

· Restriction on transmission and re-transmission to the same UE in the same TTI

The simulation parameters and assumptions are as in [1].

The performance metric chosen for comparison is:

· 95 percentile delay (transmission delay not exceeded by 95% of the data)

We compute the transmission delay as the time between arrival of a data bit in the queue at the Node B and correct delivery to the user. This includes time spent in the Node B queue, and any re-transmissions, but not time for final decoding at the UE – see [2].

The schedulers used are:

· Round Robin with equal power allocation between codes (RREqual)

· Max C/I with equal power allocation between codes (MaxEqual)

The UE speed is 3km/hr and the offered load is 1.5Mbps (a loading well below saturated throughput and where delay is likely to be acceptable for real-time applications).

Results
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Figure 1 : Delay vs maximum number of codes supported by UE
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Figure 2 : Delay vs maximum number of UE’s supported per TTI

Under the same channel conditions (with no restrictions on number of codes per UE or UE’s per TTI), relaxing the restriction of no first transmissions and re-transmissions to the same UE in the same TTI gave a reduction in 95 percentile delay of about 3% for RREqual and 2% for MaxEqual schedulers. 

Conclusions

To avoid the possibility of significantly degrading the delay characteristics of HSDPA, we conclude that

· UE’s should support at least 6 simultaneous codes of SF 16 (although this capability need not necessarily be used by the Node B or RNC).

· At least 6 simultaneous UE’s should be allowed per TTI.

· Applying the restriction of no first transmission and re-transmissions to the same UE in the same TTI seems a reasonable balance between a small loss of performance and a useful reduction in system complexity.

Further work may be needed to establish peak bit rate capability requirements for UE’s.

The requirement to support 6 simultaneous UE’s could have implications for the design of uplink signalling. It appears that the signalling should be configurable to support at least this number of UE's. 

It should be noted that results obtained under other conditions and simulation assumptions may lead to further more stringent requirements being identified. 
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