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1 Introduction

In RAN#50 a new work item “Eight Carrier HSDPA” was approved [1]. 
The core requirements can to a very large extent be based on reuse of existing 4C-HSDPA requirements. The RX core requirements have already been approved [2]. The impact on TX core requirements is expected to be very limited as was discussed in [3]. The preliminary analysis is continued in this contribution. 
2 Discussion

The introduction of additional downlink carriers increases the need for more CQI reports and ACK/NACK feedback in the uplink. In Rel.10, up to four DL carriers with MIMO configured was possible to support by introduction of a new HS-DPCCH slot format with spreading factor reduced from 256 to 128, see [4] and [5]. To compensate for the reduced symbol SNR associated with this spreading factor reduction, the range of allowed power offsets for HS-DPCCH was also increased. 
In order to support up to eight carriers in Rel.11, a second HS-DPCCH channel was introduced when more than four carriers are configured, see [6]. More specifically, the two HS-DPCCH channels are I/Q multiplexed using the same channelization code as in Rel.10. In contrast to the change in Rel.10, this may cause a significant change in the Cubic Metric of the UL signal, as was disclosed in [3]. As a consequence, it was proposed to extend the range of possible Cubic Metric values by 0.5 dB. 
Furthermore, simulations were run in order to verify whether or not it is possible to keep the existing formula for computing the Cubic Metric, and subsequently the allowed Maximum Power Reduction. Preliminary results showed no apparent changes in the mapping between Cubic Metric and MPR. In this contribution, these preliminary results are confirmed quantitatively. 
MPR calculation
In order to verify whether a new MPR formula needs to be derived to cater for the new 8C-HSDPA configurations, a large number of randomized configurations were simulated. First, a number of Rel.9 configurations were simulated, and then a second HS-DPCCH code was added according to the 8C-HSDPA standard. The gain factor was increased one step (mostly around 2 dB) to compensate for the reduced spreading factor. 
The simulation results shown in Figure 1 are taken from [3]. Each point in the figure represents the cubic metric of a particular waveform versus the Maximum power reduction required to fulfil the out-of-band requirement of ACLR=33 dB. As can be seen from the figure, there is only a minor discrepancy between the Rel.9 signal and the 8C-HSDPA signal.  
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Figure 1  Required MPR as a function of Cubic Metric

In order to quantify the relation between the required MPR and Cubic Metric, least-squares fit of the data has been performed, and the results are shown in Figure 2. As can be seen, there is only a very marginal difference, corresponding to <0.04 dB within the relevant CM range. Considering these small differences, we propose that the existing formula is reused also for UL signals supporting 8C-HSDPA, and that these signals are incorporated into the existing requirements, with the addition of an increased CM range as proposed in [3]. 
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Figure 2  Least squares linear fit of the relation between CM and MPR. Blue line corresponds to Rel.9 and red line to 8C signals.

3 Conclusions

In this document we have discussed the introduction of the TX core requirements for 8C-HSDPA. The following has been proposed:
Proposal 1: In order to support a higher maximum possible cubic metric value for a Rel.11 UL signal, it is proposed that the range of possible CM values is increased to include also CM = 4.0. 

Proposal 2: It is proposed that the CM and MPR calculation for a Rel.11 UL signal is incorporated into the existing single carrier requirements using the existing formula for computing CM. 
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