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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 been discussed in detail in previous meetings, e.g. [2]. The impact on TX core requirements is expected to be very limited. The only possible change foreseen is if the new uplink HS-DPCCH coding calls for a change in the UE maximum output power requirement. This is discussed in this document.
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 [3] and [4]. 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 [5]. 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 discussed below. 

Maximum Cubic Metric range
The number of possible transmitter configurations in HSUPA is very large, in particular when considering dual uplink carrier operation. Thus, no exhaustive search over all valid configurations has been performed. Instead, the configurations that has been known to result in high MPR values for earlier releases have been used as a baseline, and the effect of introducing the I/Q multiplexed HS-DPCCH on the Cubic Metric has been studied. 

Three particular cases are particularly interesting as configurations leading to high Cubic Metric: 
a) Single-carrier with one DPDCH configured, having at most two E-DPDCH with SF ≥ 4. 

b) Single-carrier with 4 E-DPDCH configured employing 4PAM. 

c) Dual carrier configurations, in particular based on carriers with high per-carrier Cubic Metric, e.g. according to b). Note that DC-HSUPA with DPDCH configured is not allowed.

The only case which has been discovered to motivate an increased Cubic Metric range is for case a). For example, it has been found that a configuration according to the table below yields a Cubic Metric Value of 3.7 dB. 
	Parameter
	Value

	#DPDCH
	1

	SF DPDCH
	4

	#E-DPDCH
	1

	SF E-DPDCH
	4

	d/c
	15/6

	hs/c
	19/15

	ec/c
	30/15

	ed/c
	38/15


The value is substantially higher than the current maximum of 3.5 dB, and simulations show that the required MPR to fulfil ACLR = 33 dB is around 2.7, which is more than the currently allowed maximum of 2.5 dB. It is thus suggested that the range of possible Cubic Metric values is expanded from today’s {0.0, 0.5, …, 3.5} to {0.0, 0.5, …,  4.0}. The corresponding maximum MPR will thus be 3.0 dB instead, which incidentally is the same as the maximum MPR for DC-HSUPA operation.
It shall be noted that this maximum MPR value will occur only for a few configurations, and these are possible but not very likely to be used in practice. 
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. 
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, 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 are shown in Figure 1. As can be seen from the figure, there is only a minor discrepancy between the Rel.9 signal and the 8C-HSDPA signal. As a preliminary conclusion it is thus suggested that the legacy formula for calculating MPR can be used also for 8C-HSDPA signals. 
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Figure 1  Required MPR as a function of Cubic Metric

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. 

It is furthermore proposed that the current formula for computing the required MPR can be used also for a 8C-HSDPA signal.
4 References

[1]
RP-101419, “Eight carrier HSDPA core part”, RAN#50.
[2]
R4-120702, “Core requirements for 8C in band I assuming dual receiver”, ST-Ericsson, Ericsson
[3]
TS 25.211, ver. 10.0.0

[4]
TS 25.213, ver. 10.0.0

[5]
TS 25.211, ver. 11.1.0

