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1.
Introduction

We've exposed our motivation for supporting the mapping of the CCTrCh of DCH and E-DCH type to an independent set of DPDCH in [1]. In this contribution we provide some further comments relative to the main drawback associated with this approach and the fact that we don't see it as something which should alter our position which we repeat in the conclusion together with a text proposal for TR 25.808.
2.
Number of DPDCH
Support of higher data rate transmission in the UE will result in multi-code transmission irrespective of the multiplexing approach. One can argue that within certain data rate ranges a TDM approach will results in one less code that a CDM approach. When this occurs, the relative difference in number of codes as well as the relative difference in required PA back-off decreases as the data rate increases.

In terms of UE design this effectively means that for a given number of DPDCH codes supported in the UE the maximum peak rate achievable with a TDM approach  is higher than with a CDM approach as seen in table 1 (peak rate assume rate ¾ coding; the equivalent of an AMR configuration is set aside for the TDM E-DCH).
Table 1: Peak E-DCH rate as a function of number of DPDCH

	# of DPDCH
	TDM E-DCH

[kbps]
	CDM E-DCH

[kbps]

	1
	690
	0

	2
	1410
	720

	3
	2130
	1440

	4
	2850
	2160

	5
	3570
	2880

	6
	4290
	3600

	7
	-
	4320


The improved spectrum efficiency and reduced delay achieved when using the E-DCH and associated functionality is closely linked to the UE ability to transmit at higher peak data rate. As such it is not desirable to allow for low peak rate HSUPA terminals as they will limit system efficiency and delay reduction. Assuming that the minimum peak rate for an HSUPA terminal would be 2 Mbps we note that a TDM approach would have to support 3 DPDCH codes while a CDM approach would have to support 4 DPDCH; it is worth noting however that the DPDCH carrying the CCTrCH of DCH type would then be operated at a significantly lower power than the other 3 DPDCH and therefore the PA back-off requirement will likely be quite similar. For terminals with higher peak rate capability, the difference would be even smaller.
3.
Edge of cell operation

Although the difference when operating at higher peak rates is not significant, one can rightfully argue that when operating at the lower rates (due to link budget constraint) the TDM approach allows for single operation while the CDM approach still involves the transmission of two DPDCH. The difference in back-off requirement then increases and can be as high as 4-5 dB if the  power allocated the E-DCH & DCH CCTrCH are similar. 

Figure 1 shows a cdf and pdf of the sampled UE Tx power (i.e. no averaging) as seen in deployed networks around the world (averaged over a significant number of networks and routes) when operating full rate 12.2 kbps AMR in the UL. This data mostly represents urban moving condition (variable speed) measured at street level in mostly unloaded networks. It shows that 95% of the time the UE transmits below ‑3 dBm and 99% of the time below 9 dBm. Even considering additional margin for network loading and in building penetration loss, this shows that in practical condition the UE does not very often transmit near its maximum power.
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Based on this data we believe that there is significant room for introducing E-DCH specific back-offs (i.e. give priority to the DPDCH and block the HSUPA related channels when the UE is operating at maximum power) without significantly degrading the quality of service of the users operating HSUPA at the edge of the cell compared to a TDM approach.
4.
Summary

In this section we summarize the arguments developed in [1]
Benefits associated with the mapping of the E-DCH CCTrCH on a separate set of DPDCH:
· Easier configuration and operation 

· Minimum risk of impacting existing functionality 

· Backward compatibility aspects

· UTRAN implementation aspects

Drawbacks relative to a TDM approach:

· Achievable HSUPA peak rate at edge of cell is reduced

4.
Conclusion

In our view the benefits associated with the mapping of the E-DCH CCTrCH on a separate set of DPDCH outweigh the edge of cell drawback. We therefore suggest that the following working assumption is capture in section 8.1 of TR 25.808:

· The CCTrCH of E-DCH type is mapped on a set of DPDCH(s) which is independent of the set of DPDCH(s) used to map the CCTrCH of DCH type
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