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1.
Introduction

In this contribution we present some PAR and cubic metric results for the lowest rate EDCH operation which is seen as the more critical configuration as it affects E-DCH cell coverage. 
DISCLAIMER:

Although we present and discuss results based on the cubic metric as presented in [1], we have not yet fully confirmed that this metric is indeed appropriate, in particular we have not received confirmation by RAN WG4 that the metric could be used as a basis for code mapping decisions. The conclusions drawn are therefore conditional on the confirmation that the cubic metric indeed an appropriate metric.

2.
Lower rate configurations
The configurations considered in this section assume that full backward compatibility with Rel-5 code mapping is a requirement. Although a decision to use CDM has already been made we present results for both a TDM approach (E-DCH and DCH mapped on the same DPDCH) and two CDM approaches (DCH mapped on DPDCH1 and E-DCH mapped on one  or two  DPDCH using C4,3). 

As a starting point we have considered the following configuration:

· DPCCH, low rate DCH and low rate E-DCH

For the CDM approach, DPDCH1 is assigned the same beta factor as the DPCCH as a way to illustrate a low rate DPDCH. The Beta factor for the DPDCH(s) carrying the E-DCH is set at 15 and c is varied. The PAR and CM results are shown in figure 1 and 2. This is obviously the worst configuration for the CDM structure as it uses three codes while the TDM structure still benefits from HPSK.
In a second scenario we keep the same configuration and add the HS-DPCCH (mapped on Q C256,64 as in Rel-5, same beta as DPCCH). The PAR and CM results are shown in figure 3 and 4. It is worth noting that when the HS-DPCCH is considered the CM difference between the Rel-5 situation (TDM) and the CDM configuration decreases. It is also worth noting that the CM and PAR deltas are similar for the CDM configuration while there is a significant difference for the TDM configuration (pointing out that the HS-DPCCH issue was very specific).
Figure 5 and 6 show the CM & PAR values for all possible options to map another SF=256 code (E-DPCCH) in the structure with all the previous channel beta values set to 15. The search indicates that the best code would be in the lower index range on the I branch. 
In figure 7 and 8 we introduce the E-DPCCH mapped on I C256,4 assign the same beta as the DPCCH and vary c. We note that the CM and PAR are the worst when all betas are the same (or close). 

Based on these preliminary results, it seems that the additional back-off (compared to HSDPA) in the area of interest would be in the order of 1 dB (pending further investigation of other combinations of betas).
[image: image1.png]< ol o = = = =
~ 2 ™ - [N) ~ ) [

Delta in cubic metric (rel. 12.2 kbps) [dB]
(=]
N

Cubic metric for single code E-DCH (No HS-DPCCH)

— TDM
—— CDM BPSK
—— CDM QPSK

10 15
DPCCH




Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
3.
Higher rate configurations

In [2] we discuss possible maximum usage of the available code space for E-DCH setting aside space for the control channels and a legacy DPDCH. In this section we compare the PAR/CM impact of trying to recover the code space at SF=8 granularity. We assume that whenever possible SF=4 or SF=2 is used for the DPDCH carrying the DPDCH and then compare the values with cases where the SF=8 codes are not used.  The difference provides an insight into the actual coverage impact when the UE is power limited and whether going to more multi-code as a way to reduce the code rate is worth the effort.

Figure 9 and 10 show the CM & PAR values for each configuration. One can see that he increase is in the order of 1 dB when the lowest allowed SF is 4 and goes up to 2 dB when the lowers allowed SF is 2.

Based on these results we see that it would probably be beneficial to introduce SF=2 DPDCH as it would increase the coverage for the very high transmission rates in scenarios where the UE is likely to be power limited. 
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Figure 9
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Figure 10
4.
Conclusion

Based on these initial results we draw the following preliminary conclusions (to be confirmed following more sensitivity analysis):

· The additional back-off compared to Rel-5 for low rate E-DCH is operation is in the order of 1 dB.

· The addition of another control code in a CDM manner does not significantly increase the back-off requirement at low E-DCH rate.

· Introduction of SF=2 DPDCH is desirable from a PAR perspective as it would allow to increase coverage for the very high E-DCH rates.
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