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1. Introduction
The Study Item on Synchronised E-DCH [1] was approved at RAN plenary #37. The synchronised E-DCH concept aims to improve the Uplink by introducing OVSF user separation.

This document presents the impact of the OVSF code allocation to the PA linearity requirements. The aim of the performed simulations was to quantify the impact of Synchronized E-DCH to the PAPR/CM characteristics of the uplink signal.
2. Simulation assumptions
2.1. General assumptions

PAPR and Cubic Metric were calculated on the transmitter side. For each code combination, the transmitter was run multiple times with randomly generated input data vectors. The signal level was logged every slot, in order to calculate the 99th percentile PAPR and CM.

In order to make comparison of PAPR performance, a baseline from the existing specifications [2] was simulated. The baseline considered the cases of a single code and multicode UE.

Table 1 Baseline simulation assumptions

	Simulation condition
	Channels present
	Code usage

	Single code UE
	DPCCH, E-DPCCH, HS-DPCCH, E‑DPDCH (SF16, BPSK)
	As per 25.213 [2]

	Single code UE
	DPCCH, E-DPCCH, HS-DPCCH, E‑DPDCH (2*SF16, I/Q-BPSK)
	As per 25.213 [2]

	Multicode UE
	DPCCH, E-DPCCH, HS-DPCCH, E‑DPDCH (2*SF2+2*SF4)
	As per 25.213 [2]


The Synchronized E-DCH simulations captured the worst case for S-EDCH PAPR. In principle, this required searching over all possible combinations of control channels and E-DPDCH codes. Assuming each user uses a SF256 code on I/Q branch for DPCCH and two codes for HS-DPCCH & E-DPCCH, then there are more than 8 million possible combinations of control channels alone. Considering DPCCH, HS-DPCCH & E-DPCCH and one SF16 code, the number increases to more than 200 million combinations.

Clearly, it was not possible to exhaustively test every possible combination of control channels, data channel and spreading factor. Therefore an estimate of the PAPR/CM variation for S-EDCH was computed using Monte-Carlo approach. Multiple simulations were performed with random choices of DPCCH code, E-DPCCH code, HS-DPCCH code and E-DPDCH SF and code (assuming I/Q-BPSK for E-DPDCH). 
During simulation codes combination was changed randomly every 3000 slots (2sec.). Invalid code selections were disallowed. For each simulation, 99th percentile PAPR/CM was calculated for each code combination. 
The following channel configuration for Synchronised E-DCH simulations was assumed:

· Q:   DPCCH (SF256) , HS-DPCCH (SF256),
· I:    E-DPCCH (SF256) Bec/Bc = Bhs/Bc = 0 dB,
· I/Q:  E-DPDCH (SF16) Bed/Bc = 9 dB (per code).
3. Simulation results
PAPR and Cubic Metric 99th percentiles from 3400 code combinations are presented on PDF and CDF curves.Table 2 presents results of the PAPR simulations for the baseline scenarios and for Synchronized E-DCH as well. Table 3 shows the measured values of cubic metric for all of the considered cases.
Table 2 PAPR simulation results
	Baseline HSUPA simulation
	PAPR value [dB]

	BPSK
	4.5

	I/Q-BPSK 
	5.4

	Multicodes
	6.5

	Synchronous E-DCH
	PAPR value [dB]

	I/Q-BPSK
	6


Table 3 Cubic metric simulation results
	Baseline HSUPA simulation
	CM value

	BPSK
	1.1

	I/Q-BPSK 
	1.23

	Multicodes
	2.2

	Synchronous E-DCH
	CM value

	I/Q-BPSK
	1.4
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Figure 1 Synchronous E-DCH Peak to Average Power Ratio – PDF plot
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Figure 2 Synchronous E-DCH Peak to Average Power Ratio – CDF plot
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Figure 3 Synchronous E-DCH Cubic Metric – PDF plot
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Figure 4 Synchronous E-DCH Cubic Metric – CDF plot

4. Conclusions

In this contribution we verified the influence of Synchronized E-DCH concept on PAPR and Cubic Metric characteristics. PAPR and Cubic Metric 99th percentiles for Synchronized E-DCH were confronted with baseline HSUPA scenarios.
It was shown that for Synchronized E-DCH, 90% of code combinations have PAPR value smaller than HSUPA reference case with multicodes (2xSF2+2xSF4). The Cubic Metric of Synchronized E-DCH is always smaller than multicodes baseline regardless of chosen code combination.
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