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This paper presents results that show that the throughput gains from higher order modulation are basically only achievable in the one path environment. When more realistic conditions are considered, it may frequently become the case that increasing the modulation level with increasing received SIR leads to reduced throughput. Even when 2 reception branches are considered the situation does not improve dramatically.

This suggests that interference cancellation should be discussed as a HSDPA terminal capability that is almost universal.
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Graph 1: 1 Rx brach, 1 path and 2 equal power paths
[image: image2.wmf]Throughput vs Eb/No - 2 Rx branches
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Graph 2: 2 Rx brach, 1 path and 2 equal power paths

The notation in legend in the graphs shows the modulation level 16 or 64, the coding rate 1/2 or 3/4, the number of Rx branches B1 or B1, the number of paths P1 or P2, and the ratio of Node B power given to HS-DSCH (60% in this case).

The graphs above clearly show that although in the presence of a single path link adaptation using higher order modulation can offer significant throughput gains, when a second propagation path is added this ceases to be the case. In that case, even when Eb/No is very high QPSK offers the best throughput followed by 16QAM and then by 64QAM. 

Adding a second receive branch fails to restore the order in terms of throughput performance.

Two equal power paths is probably the worst conditions that will not be encountered very frequently in real life but the intracell interference problem will remain severe in the presence of a second path that carries a considerable portion of the overall received power.

Given that 16QAM is not immune to this problem it may be the case that almost all HSDPA terminals are forced to have means to deal with intracell interference in order for link adaptation to provide meaningful gains.

Appendix: Simulation assumptions

The results are from link level simulations with the same MCS allocated to the same user all the time. Throughput is calculated as the packet success probability times the information bits per packet.  

	Chip rate
	3.84Mcps

	Spreading factor
	16

	TTI
	1 slot

	CPICH Ec/Ior
	10dB (10% of Ior)

	Number of codes 
	12

	DSCH Ec/Ior
	-2.2dB (60% of Ior)

	Antenna diversity reception
	1 or 2 branch

	Channel model
	1path Rayleigh, 2 equal power path Rayleigh ,
fD=40Hz unless explicitly stated


