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1. Background
From ‎[1] and ‎[2], various throughput simulation cases have been defined.  There is an HSDPA-only scenario as well as an HSDPA+Rel99 scenario.  For both scenarios, there are four cases, as shown in Table 1.
Table 1.  Different simulation cases.

	Case
	H-Set
	Ec/Ior (dB)

	1
	6
	-3 dB

	2
	6
	-6 dB

	3
	3
	-3 dB

	4
	3
	-6 dB


There are two OCNS models, one for HSDPA-only and one for HSDPA+Rel99.  However, they have something in common.  If we look at the 16 OVSF code branches of length 16, the OCNS occupies only 6 of those branches.  This is to accommodate H-Set6 and QPSK, which needs 10 branches.  When H-Set3 is considered, the OCNS model is not changed, so that there are 5 or 6 unused code branches, depending on the modulation of the occupied code branches.
	


2. Discussion

Ultimately, there is a need to design a test to determine whether a receiver falls within a certain advanced receiver class.  However, before that test is designed, simulations are used to determine the significance of the gains of the advanced receiver class.  During this early simulation phase, it is important to be as realistic as possible.

Considering the four cases shown in Table 1 (which apply to both HSDPA and HSDPA+Rel99 scenarios), we believe case 1 (H-Set6 at -3 dB Ec/Ior) is the most realistic and should be given more weight.  The reasoning for this is as follows.
With HSDPA, performance is best when all available codes are used.  Thus, if there are 10 codes available, all 10 should be used for the HSDPA user.  However, the same overhead and OCNS models are used for both H-Set6 (10 or 8 HSDPA codes) and H-Set3 (5 or 4 HSDPA codes).  These models place OCNS and overhead in 6 of the 16 OVSF branches of length 16.  Thus, for H-Set3, there are 5 or 6 unused codes.  In a real system, we believe this would not happen.  The unused codes would be assigned to the HSDPA user as well, either improving performance for the same data rate (more coding) or providing a higher data rate.  The only reason to use fewer codes is if the terminal doesn't support more codes.  However, this situation would be temporary, as terminal capabilities should continue to evolve to support more codes.    One way to make the H-Set3 results more realistic would be to use an OCNS model that spanned more than 6 code branches.
Another consideration is power distribution.  Except for overhead channels, it is reasonable to assume that power is fairly evenly distributed over code space. We can think of WCDMA as having a code space of 256 dimensions over 256 chip periods.  A low-rate user with spreading factor 128 would occupy two dimensions.  A higher rate HSDPA user might use one code of length 16, occupying 16 dimensions.  On average, one would expect power to be somewhat evenly distributed across code dimensions, as higher-rate users need more power and use more code space.  There will be some variation, but it shouldn't be too extreme.
From this point of view, H-Set3 (approx. 1/4 of the codes) makes sense at Ec/Ior of -6 dB (1/4 of the power), and H-Set6 (approx. 1/2 of the codes) makes sense at Ec/Ior of -3 dB (1/2 of the power).  However, H-Set3 at -3 dB Ec/Ior doesn't seem as realistic.  With half the power, one would think more than 1/4 of the codes would be available.  Another unusual situation is H-Set6 at -6 dB Ec/Ior.  This would imply that most of the base station power is concentrated in a few OCNS codes.

	


3. Recommendation

When simulation results are evaluated in order to assess the potential gains of using interference cancellation techniques, we believe that the considered scenarios should be as realistic as possible. It is thus recommended that more weight be given to H-Set6 at -3 dB Ec/Ior.  If there is interest in H-Set3, then the OCNS model for H-Set3 should be made more realistic by having it span more code branches and more weight should be given to -6 dB Ec/Ior. When, at later stages, it comes to designing test cases, it may very well be other scenarios that are more suitable for this purpose.
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