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Introduction

This contribution proposes a text for the Enhanced Uplink Structure based on code multiplexing and.  The associated PAR is also part of the text proposal.

Start of Text Proposal:

8.3.2.1 Structure for Code Multiplexed Enhanced Uplink

The enhanced uplink consists of a new channel called Enhanced DCH (E-DCH).  The E-DPDCH supports adaptive modulation and coding (AMC) using BPSK and QPSK modulation and Hybrid ARQ.  The length of the E-DCH sub-frame is 2 msec (3 slots).  The scheduling and TFRI information are sent on the E-DPCCH.  The overall structure of the enhanced uplink is shown in Figure 1.  
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Figure 1.  Structure for Enhanced Uplink

8.3.2.1.1 PAR Analysis for Code Multiplexed Enhanced Uplink:

The worst case PAR depends upon the choice of assigned spreading factor (SF), OVSF code, IQ branch, and gain () factor for each code channel used for a given set of data rates (TFCS).

Case a:

The E-DCH uses BPSK modulation and is mapped to a single branch and uses code SF/4 or SF/2 and shares the branch with one other physical channel e.g. DPCCH which uses OVSF code 0 or code 1.  All other physical channels are mapped to the alternate branch.  The PAR for Case a is shown in Table 1.  It may be noted that the optimum branch allocation for the SF=32 and SF=4 cases are not the same.  It may be observed from Table 1 that the PAR increases by approximately 0.16dB in case of SF=2 with optimized code allocation for d=6, c=3, HS=6, TFRI=6  and EU=15 compared to BPSK modulation with SF=4.

Case b:

The PAR when E-DCH uses QPSK modulation and code-1 while the other 3 physical channels are on the I or Q branch is shown in Table 2.  From Table 1 and Table 2 it can be concluded that the is no significant difference between the worst case PAR for QPSK modulation with SF=4 and BPSK modulation with SF=4 . From Table 2 the PAR increase of QPSK SF=2 relative to QPSK SF=4 is only about  0.20 dB

Table 1.  Case a  PAR for E-DCH BPSK modulated with SF=2 and SF=4 and various  values

	DPDCH
	DPCCH
	HS-DPCCH
	E-DPDCH
	E-DPCCH
	

	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	PAR

	I
	4
	64
	16
	Q
	3
	256
	0
	I
	3
	256
	32
	Q
	15
	4
	1
	I
	3
	128
	1
	3.78

	I
	5
	64
	16
	Q
	3
	256
	0
	I
	5
	256
	32
	Q
	15
	4
	1
	I
	5
	128
	1
	4.02

	I
	6
	64
	16
	Q
	3
	256
	0
	I
	6
	256
	32
	Q
	15
	4
	1
	I
	6
	128
	1
	4.20

	Q
	12
	64
	16
	Q
	6
	256
	0
	Q
	12
	256
	32
	I
	15
	32
	8
	I
	12
	128
	1
	4.81

	I
	4
	64
	48
	Q
	3
	256
	0
	I
	3
	256
	128
	Q
	15
	2
	1
	I
	3
	128
	80
	3.99

	I
	5
	64
	48
	Q
	3
	256
	0
	I
	5
	256
	128
	Q
	15
	2
	1
	I
	5
	128
	80
	4.19

	I
	6
	64
	48
	Q
	3
	256
	0
	I
	6
	256
	128
	Q
	15
	2
	1
	I
	6
	128
	80
	4.36


Table 2. Case b PAR for E-DCH QPSK modulated with SF=2 and SF=4 and various  values

	DPDCH
	DPCCH
	HS-DPCCH
	E-DPDCH
	E-DPCCH
	

	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	Br
	
	SF
	C
	PAR

	I
	4
	64
	8
	Q
	3
	256
	0
	Q
	3
	256
	32
	I+Q
	15
	4
	1
	I
	3
	128
	1
	4.07

	I
	8
	64
	8
	Q
	4
	256
	0
	Q
	8
	256
	32
	I+Q
	15
	4
	1
	I
	8
	128
	1
	5.07

	I
	8
	64
	8
	Q
	6
	256
	0
	Q
	6
	256
	32
	I+Q
	15
	4
	1
	I
	6
	128
	1
	5.00

	I
	8
	64
	16
	Q
	4
	256
	0
	Q
	8
	256
	64
	I+Q
	15
	2
	1
	I
	8
	128
	1
	5.28

	I
	8
	64
	16
	Q
	6
	256
	0
	Q
	6
	256
	64
	I+Q
	15
	2
	1
	I
	6
	128
	1
	5.20


The  corresponding PAR for TFCS PAR optimization schemes A thru D are summarized in Table 3 when all the code-multiplexed channels shown in Figure 1 are present. Schemes A thru D are defined as follows:

· Scheme A corresponds to the optimum for E-DCH modulation BPSK and minimum SF=4 

· Scheme B corresponds to the optimum for E-DCH modulation BPSK and minimum SF=2 

· Scheme C corresponds to the optimum for E-DCH modulation QPSK and minimum SF=4

· Scheme D corresponds to the optimum for E-DCH modulation QPSK and minimum SF=2

Table 3. PAR (dB at 99.9%) for different E-DCH configurations (modulation, SF) and TFCS PAR optimization schemes, all physical channels present, code multiplexed case (Option 1)

	Scheme
	BPSK, SF=32
	BPSK, SF=4
	BPSK, SF=2
	QPSK, SF=4
	QPSK, SF=2
	DTX


	A
	4.81
	4.53 
	N/A
	N/A
	N/A
	5.57

	B
	5.24
	4.32
	4.36
	N/A
	N/A
	5.94

	C
	5.00
	4.52
	5.58
	5.07
	5.56
	5.07

	D
	5.25
	5.07
	5.05
	5.28
	5.28
	3.95


Note that for cases of BPSK with SF between 4 and 32, the PAR will be between the values given in table 3 for the cases of BPSK SF4, and BPSK SF32. The variation in PAR between these cases is mainly due to the change in the  values. 

Summarizing, for the configuration in Figure 1, the PAR to be supported ranges from 4.3dB to 5.3dB.  The PAR is not only dependent upon the choice of multiplexing options but also on the per code channel choice of channelization code, SF, IQ branch, and beta factors (TFCS PAR optimization scheme).  

End of Text Proposal
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� Although presented in the table, the PAR when E-DCH is DTX’d will not be a limiting case, since the UE power will be well below the maximum PA power level limit 
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