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1. Introduction
In this contribution we provide text proposal containing PAPR and Cubic Metric measurements of Synchronized E‑DCH. We propose that TP is captured in TR 25.823. 
2. Text proposal to TR 25.823
-------------------------------------------Start of TP to TR 25.823, section 2------------------------------------------------------- 
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-------------------------------------------Start of TP to TR 25.823, section 5.1.3------------------------------------------------------- 

5.1.3 PAPR Impacts
This section outlines the impact of the OVSF code allocation to the PA linearity requirements. 

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 a comparison of PAPR performance, a baseline from the existing specifications [4] was simulated. The baseline considered the cases of a single code and multicode UE.

Table 5.2.3.1-1 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 [4]

	Single code UE
	DPCCH, E-DPCCH, HS-DPCCH, E‑DPDCH (2*SF16, I/Q-BPSK)
	As per 25.213 [4]

	Multicode UE
	DPCCH, E-DPCCH, HS-DPCCH, E‑DPDCH (2*SF2+2*SF4)
	As per 25.213 [4]


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 = 3 dB; 6dB; 9 dB (per code).
PAPR and Cubic Metric 99th percentiles from 5000 code combinations are presented on PDF and CDF curves.Table 5.1.3-1 presents median value of the PAPR distribution for the baseline scenarios and for Synchronized E-DCH as well. Table 5.1.3-2 depicts the measured median of cubic metric distribution for all of the considered cases. 

The results show that Synchronized E-DCH does not degrade PAPR and Cubic Metric characteristics for uplink signal. In all of the considered scenarios Cubic Metric was in the acceptable range (below 3.5) regardless of beta factor used. 

Table 5.1.3-1 PAPR simulation results
	Baseline HSUPA simulation
	PAPR value [dB]

	
	Bed/Bc = 3 dB
	Bed/Bc = 6 dB
	Bed/Bc = 9 dB

	BPSK
	---
	---
	4.5

	I/Q-BPSK 
	6.3
	5.9
	5.4

	Multicodes
	6.9
	6.7
	6.5

	Synchronous E-DCH
	PAPR value [dB]
	
	

	I/Q-BPSK
	6.9
	6.5
	6


Table 5.1.3-2 Cubic Metric simulation results
	Baseline HSUPA simulation
	CM value

	
	Bed/Bc = 3 dB
	Bed/Bc = 6 dB
	Bed/Bc = 9 dB

	BPSK
	---
	---
	1.1

	I/Q-BPSK 
	2.2
	1.8
	1.23

	Multicodes
	2.7
	2.4
	2.2

	Synchronous E-DCH
	CM value
	
	

	I/Q-BPSK
	2.5
	2
	1.4
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Figure 5.1.3-1 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.1.3-2 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.1.3-3 PDF of the CM based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.1.3-4 CDF of the CM based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.1.3-5 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.1.3-6 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.1.3-7 PDF of the CM based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.1.3-8 CDF of the CM based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.1.3-9 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.1.3-10 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.1.3-11 PDF of the CM based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.1.3-12 CDF of the CM based on 5000 codes combination, Bed/Bc = 9 dB
It may, however be possible to do better than random code selection. Investigations were carried out into the impact of choosing “PAPR efficient” combinations of codes, with results as follows [5]:
· The difference between random and PAPR efficient selection of control channel codes is about 0.4dB PAPR. Efficient combinations of control codes are ones in which the DPCCH and the E-DPCCH/HS-DPCCH are in different blocks of 32 codes and the highest power channel of E-DPCCH & HS-DPCCH is placed on the opposite branch to the DPCCH

· For SF4, the difference between choosing E-DPDCH codes to be spreading factor efficient and to be PAPR efficient is about 1dB PAPR; PAPR efficient selection could lead to no increase in PAPR compared to HSUPA

· For SF16, the difference between non PAPR efficient and PAPR efficient code selection is about 1.5dB PAPR

· Of course, scheduler restrictions may prevent PAPR optimal codes from always being selected

Also, it was shown that if control channels & the E-DPDCH are placed on different scrambling codes, then there is no possibility for optimising PAPR.
-------------------------------------------End of TP to TR 25.823, section 5.1.3------------------------------------------------------- 











































































































































































































