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1. Introduction

A physical channel structure is required to support the introduction of an E-DCH transport channel type in Rel-6. Apart from the obvious requirement of being able to support the features introduced for the E-DCH, the physical channel structure chosen should avoid unnecessary complexity, be conceptually simple, and allow for implementation with minimal impact on already existing hardware solutions. Hence, the proposal in [1] includes a physical layer channel structure based on code multiplexing, and this paper presents the corresponding PAR requirements.

2. Proposed E-DCH Physical Channel Structure 

The principles underlying the E-DCH physical channel structure given in [1] are,

· DPCCH is mapped on the same channelization code as in Rel-5 to ensure backwards compatibility.

· HS-DPCCH is mapped on the same channelization codes as in Rel-5. The channelization code used depends on the maximum number of DPDCHs configured for the combinations of DCH and E-DCH data rates in the TFCS.
· Each DPDCH can be used either for DCH or E-DCH traffic, but not simultaneously.
· The DPDCH(s) that, according to the TFCS configured, may carry DCH traffic should reside on the same channelization codes as in Rel-5 to ensure backwards compatibility.
· The DPDCH(s) that, according to the TFCS configured, will carry E-DCH traffic only could be allocated in the same way as DPDCHs in Rel-5 unless there is a significant benefit in PAR from a different choice of code mappings. 
· The multiplexing of additional control signaling required is FFS. The code mapping should either be fixed, as is the case for the DPCCH, or related to the TFCS, as is the case for the HS-DPCCH. 
· The allowed ( settings for DPDCHs carrying the E-DCH are FFS.

· Scrambling codes and modulation schemes are identical to Rel-5.
3. PAR for different number of (E-)DPDCHs

This section elaborates on the physical layer channel structure proposed in section 2. Here, PAR results for different number of (E-)DPDCHs are presented for three different power settings, P1, P2, and P3, see Table 1. These three power settings are representative of power settings that could be anticipated in a live network. However, other power settings than those will probably also be used and, as stated in [1], a full set of allowed power settings are FFS.

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	(E-)DPDCH

	P1
	15
	30
	15
	75

	P2
	15
	15
	15
	60

	P3
	15
	15
	15
	45


Table 1. Three different power settings, denoted P1, P2, and P3, for different physical channels. The table shows amplitude gain settings.

Sub-sections 3.1 to 3.5 contain PAR results for five cases; from two up to six channelization codes used for (E-)DPDCH. Each sub-section presents PAR values for power settings P1, P2, and P3, respectively. Also, the placement of DPCCH and HS-DPCCH are backwards compatible with Rel-5. This means that the DPCCH’s channelization code is fixed and that the HS-DPCCH’s channelization code is fixed based on the maximum number of (E-)DPDCHs. The code-tree position of E-DPCCH is chosen to give minimum PAR for the maximum nr of channelization codes within the TFCS, and the E-DPCCH is not moved when the number of used channelization codes decreases below the maximum allowed for the TFCS. Further, the (E-)DPDCH channelization codes are assigned in the same order as in Rel-5.

Further, it deserves to be noted that we have assumed that having only E-DPDCHs with SF=4 and amplitude gain according to Table 1 gives worse PAR than if one of the channelization codes is used for DPDCH with, e.g., SF=64 and medium power. This assumption is based on simulations where one of the E-DPDCHs in sub-sections 3.1 to 3.5 below was substituted for a DPDCH with SF=64 and amplitude gain 21. These simulations showed that PAR always is higher with a configuration where all channelization codes use the power settings in Table 1 together with SF=4.

A minimum of two channelization codes for (E-)DPDCH is assumed. The reason is to avoid a DPDCH which is time-multiplexed between DCH and E-DCH. Hence, the minimum capability for an enhanced-uplink capable UE would be to handle two channelization codes.

3.1. Two codes for user traffic (max 1920 kbps)
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Figure 1. Channelization code assignment for maximum 1920 kbps. 
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Figure 2. PAR for [0,960,1920] kbps given that maximum 2 channelization codes are allowed for (E-)DPDCH. Blue, red, and black curves are for power setting P1, P2, and P3, respectively.

3.2. Three codes for user traffic (max 2880 kbps)
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Figure 3. Channelization code assignment for maximum 2880 kbps.

[image: image4.wmf]0

1

2

3

0

1

2

3

4

5

6

7

Nr of (E-)DPDCH channelization codes in use

99.9% PAPR, dB

P1

P2

P3


Figure 4. PAR for [0,960,1920,2880] kbps given that maximum 3 channelization codes are allowed for (E-)DPDCH. Blue, red, and black curves are for power setting P1, P2, and P3, respectively.

3.3. Four codes for user traffic (max 3840 kbps)
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Figure 5. Channelization code assignment for maximum 3840 kbps.
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Figure 6. PAR for [0,960,1920,2880,3840] kbps given that maximum 4 channelization codes are allowed for (E-)DPDCH. Blue, red, and black curves are for power setting P1, P2, and P3, respectively.

3.4. Five codes for user traffic (max 4800 kbps)
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Figure 7. Channelization code assignment for maximum 4800 kbps.
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Figure 8. PAR for [0,960,1920,2880,3840,4800] kbps given that maximum 5 channelization codes are allowed for (E-)DPDCH. Blue, red, and black curves are for power setting P1, P2, and P3, respectively.

3.5. Six codes for user traffic (max 5760 kbps)
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Figure 9. Channelization code assignment for maximum 5760 kbps.
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Figure 10. PAR for [0,960,1920,2880,3840,4800,5760] kbps given that maximum 6 channelization codes are allowed for (E-)DPDCH. Blue, red, and black curves are for power setting P1, P2, and P3, respectively.

4. Conclusions

The above PAR results are in line with multi-code PAR results for a R99 UE that supports the same data rates.  Also, we see that the PAR requirements on the terminal will follow the UE’s UL data rate capability. Hence, we foresee no problems from a PAR point-of-view.
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