3GPP TSG-RAN Working Group 1 #52
Tdoc R1-080839
Sorrento, Italy, 11-15th February 2008
Source: 
Nokia Siemens Networks, Nokia
Title:
Text proposal for TR 25.823 – PAPR results
Agenda Item:
8
Document for:
Discussion 
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 5.2.3------------------------------------------------------- 

5.2.3 Uplink channel structure
The HSUPA Uplink channel structure consists of the parallel OVSF transmission of the control channels DPCCH, E-DPCCH, HS-DPCCH of spreading factor 256 and the data channels DPDCH & E-DPDCH of variable spreading factor. DPCCH is always required when the UE is transmitting whereas the other channels are optional. E-DPCCH & E-DPDCH are never transmitted independently. Rules specifying the OVSF code and I/Q branch assignment to each of these code channels are fixed in the standard [4]. A UE specific scrambling code is applied to the combination of transmitted channels.

For synchronised E-DCH, the same set of uplink channels is envisaged. However due to the OVSF multiplexing of users, fixed rules on OVSF assignment are not possible. Furthermore, care must be taken that the uplink system does not become code limited. Possibilities for the uplink channel structure are as follows:

Common scrambling code for all users and channels

The most obvious channel structure is one in which a cell common scrambling code is defined and applied to all users. Each user is assigned a UE specific set of OVSF codes for the control channels. The DPCCH requires an SF256 code and cannot be I/Q multiplexed; the SF256 E-DPCCH & HS-DPCCH may be I/Q multiplexed.

The control channels are assigned within a specific region of the code space. The remainder of the code space is then used for E-DPDCH. Preferably, BPSK is used for E-DPDCH, however if the system becomes code limited then QPSK should be used in preference as it is preferable not to I/Q multiplex users on the same code.

The amount of code space available for the E-DPDCH will depend on the amount used for the control channels. Table 1 shows some estimates on the supportable peak rates and throughputs in dependence of the number of supportable users. Operated with a reasonable number of retransmissions support for a significant number of users is feasible without becoming code limited.

Assuming this uplink structure, if the system were to become code limited then a secondary scrambling code would be required, which would obviously have a detrimental effect on capacity.

Table 5.2.3-1 Supportable peak rates and number of users
	Equivalent no of SF16 codes reserved for control
	Number of supportable users
	Maximum supportable peak data rate on E-DPDCH (Mbps)
	Maximum possible cell throughput (Mbps)
	Supportable throughput CR 0.5, QPSK, 1.5TX (Mbps)
	Number of code combinations for E-DPDCH for a particular user if max SF16
	Maximum number of simultaneous users in a TTI

	2
	16
	11.52
	13.44
	2.24
	26
	14

	3
	24
	11.52
	12.48
	2.08
	24
	13

	4
	32
	11.52
	11.52
	1.92
	23
	12

	5
	40
	7.68
	10.56
	1.76
	19
	11

	6
	48
	7.68
	9.60
	1.60
	18
	10

	7
	56
	7.68
	8.64
	1.44
	16
	9


User specific scrambling code for control

An alternative structure might be one in which the control channels are placed under a user specific scrambling code, whilst E-DPDCH is placed under a cell specific scrambling code. The number of supported users would then impact capacity but would not influence the supply of OVSF codes.

Since the channel estimation would be based on DPCCH, the power offsets for E-DPDCH would need to take into account the SIR difference between symbols received on the two scrambling codes. Variance in this SIR difference could lead to an increased need for updating the power offsets.

With such a structure, the possibility of becoming code limited on E-DPDCH would still exist.

5.2.3.1 PAPR and Cubic Metric measurement
This section presents 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.

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 [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).
5.2.3.2 Simulation results
PAPR and Cubic Metric 99th percentiles from 5000 code combinations are presented on PDF and CDF curves.Table 5.2.3.2-1 presents median value of the PAPR distribution for the baseline scenarios and for Synchronized E-DCH as well. Table 5.2.3.2-2 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 5.2.3.2-1 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 5.2.3.2-2 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 5.2.3.2-1 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.2.3.2-2 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.2.3.2-3 PDF of the CM based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.2.3.2-4 CDF of the CM based on 5000 codes combination, Bed/Bc = 3 dB
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Figure 5.2.3.2-5 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 6 dB

[image: image6.png]PAPR [4B]

09

08

07

08

(udva)1ad

03

02

0




Figure 5.2.3.2-6 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.2.3.2-7 PDF of the CM based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.2.3.2-8 CDF of the CM based on 5000 codes combination, Bed/Bc = 6 dB
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Figure 5.2.3.2-9 PDF of the PAPR based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.2.3.2-10 CDF of the PAPR based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.2.3.2-11 PDF of the CM based on 5000 codes combination, Bed/Bc = 9 dB
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Figure 5.2.3.2-12 CDF of the CM based on 5000 codes combination, Bed/Bc = 9 dB
-------------------------------------------End of TP to TR 25.823, section 5.2.3------------------------------------------------------- 











































































































































































































