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8.4.2
Physical layer structures in code domain

In this section the cases under study for enhanced uplink DCH are described in line with TS 25.213 titled  “Spreading and modulation”. Further complexity issues, as well as backwards compatibility, need to be studied. 

Cases utilizing only BPSK (Note: QPSK = 2 BPSK code channels)

	Cases
	Description of the case
	Needed physical code channels

	Case 1
	All channels, E-DCH, DCH, HSDPCCH, DPCCH and EDPCCH are code multiplexed
	DPCCH, DPDCH, E-DPDCH, HS-DPCCH, E-DPCCH

	Case 2 
	E-DCH, DCH, EDPCCH on the same code channel (DPDCH). Only DPCCH and HS-DPCCH on a separate code channel. Thus EDPDCH does not exist.
	DPCCH, DPDCH, HS-DPCCH

	Case 3
	E-DCH, DCH, EDPCCH, and HS-DPCCH on the same code channel (DPDCH). Only DPCCH on a separate code channel. Thus EDPDCH does not exist.
	DPCCH, DPDCH

	Case 4
	E-DCH, EDPCCH, HS-DPCCH on the same code channel (E-DPDCH). DPCCH and DCH on separate code channels
	DPCCH, DPDCH, E-DPDCH 

	Case 8
	All channels, E-DCH, DCH, HSDPCCH, DPCCH,  ETFICH, EREQCH and SPICH (Secondary Pilot Channel) are code multiplexed
	DPCCH, DPDCH, E-DPDCH, HS-DPCCH, E-TFICH, E-REQCH, SPICH


Cases utilizing also 8PSK (Note: the performance of 8PSK has to be first evaluated before it can be adopted).

	Cases
	Description of the case
	Needed physical code channels

	Case  5
	Case 2, except that it utilizes 8PSK for transmitting DPDCH if the total number of physical channel bits from both E-DCH and DCH would need to be accomodated on either three, six or nine code channels of SF=4 (or SF=2).
	DPCCH, DPDCH, HS-DPCCH 

	Case 6  
	Case 3, except that it utilizes 8PSK for transmitting DPDCH if the total number of physical channel bits from both E-DCH and DCH would need to be accomodated on either three, six or nine code channels of SF=4 (or SF=2).
	DPCCH, DPDCH

	Case 7
	Case 4, except that it utilizes 8PSK for transmitting E-DPDCH if the total number of physical channel bits from E-DCH would need to be accomodated either three, six or nine code channels of SF=4 (or SF=2).
	DPCCH, DPDCH, E-DPDCH


The additional assumptions are:

· If time multiplexing is used between DCH and E-DCH, then multicode transmission for carrying both of them is used only in conjunction with the lowest possible spreading factor (SF=4 or SF=2).
· If code multiplexing is used between DCH and E-DCH, the SF’s used for DPDCH and for EDPDCH are independent of each other.  Multicodes for E-DPDCH, carrying E-DCH, are utilized only with the lowest possible spreading factor (SF=4 or with SF=2. Correspondingly for DPDCH, carrying DCH, the multicodes are utilized only with the lowest possible spreading factor SF=4. Mapping the E-DCH on one SF=2 and one SF=4 DPCH is possible.
· Any SF can be used for code channels carrying EDCH and/or DCH, if the transport format combination is such that it does not require multicodes.
· The figures below are generalized in the sense that the term "DPDCH" is used for denoting the physical channels carrying both DCH and E-DCH. Furthermore, the mapping of channels not present in Rel5 to I or Q in the figures is solely for illustrational purposes.
<<<<<<<<<<<<<<<<<<< Next Modified section >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
8.4.2.8
Case 8: Structure when using code multiplexing for all channels

The enhanced uplink consists of a new channel called Enhanced DCH (E-DCH) which is mapped on a new physical channel called E-DPDCH.  The associated L1 transmission format and request signalling are mapped respectively on a new E-TFICH and a new E-REQCH channel.  Finally this structure supports a secondary pilot channel (SPICH) which enables the Node B to improve the receive performance of the uplink channels. The overall structure of the enhanced uplink when all channels are code multiplexed, is shown in Figure 8.4.8  The figure is drawn so that the physical code channels are all called DPDCHs for the purpose of generalizing the figure. Each DPDCH can carry either DCH(s) or E-DCH(s) but not both at the same time. 
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Figure 8.4.13  Case 8: Structure for Enhanced Uplink

<<<<<<<<<<<<<<<<<<< Next Modified section >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
9.5.1
Complexity evaluation

9.5.1.1
PAR analysis

The parameters and results for the analysed cases are shown below. The idea how the parameters are shown in the tables is that if the E-DCH and DCH are inserted to the same code channel/s, then the parameters are shown in the column of DPDCH (DPDCH meaning a generalized name for code channels carrying both E-DCH and DCH). If E-DCH are DCH are carried on separate code channels, then the parameters are given so that for code channels carrying E-DCH they are in the column of E-DPDCH. And the parameters for code channels carrying DCH are in the column of DPDCH.

The main parameters to be listed for each code channel are :

· Branch (Br) defines whether the code channel is on I or Q branch. 

· DPCCH, HS-DPCCH, E-DPCCH, E-TFICH, E-REQCH and SPICH are only assumed to be carried on one physical code channel, so for these the Br defines the branch that they are carried on, either I -branch or Q- branch.

· For DPDCH and/or E-DPDCH this defines the branch for the first code channel for the physical channel type in question. Thus if Br is defined to be Br = I in the tables below, it means that DPDCH1 is on I branch , DPDCH2 is on Q branch, DPDCH3 is again on I branch etc. Thus the assumption is that every other additional code channel is on I branch , every other is on Q  branch.

· Power level of code channel/s relative to other code channels (β factor). In the tables, it is defined in the form of x / 15 as in current specifications, out of which only the value x is included in the tables. The same terminology is assumed to be used as in Rel5, i.e.

· For DPCCH and DPDCH(s), the β -factor is defined relative to each other. And since the code channel having higher amplitude is defined to have amplitude 1, the β -factor of either DPCCH or DPDCH is equal β =x/15 =15/15 =1. 

· For HS-DPCCH the β -factor is defined in terms of power offset relative to DPCCH. The possible values for x are 30, 24, 19, 15, 12, 9, 8, 6, 5.

· For E-DPCCH, E-TFICH, E-REQCH and SPICH the β -factors are defined in terms of power offset relative to DPCCH. The possible values for x are ffs. Similar values could be considered to be possible as used for HS-DPCCH. 

· For E-DPDCH the β -factor is defined relative to amplitude 1, since either DPCCH or DPDCH has the amplitude of 1. This ensures that there is enough dynamic range for defining β factors for DPDCH and DPCCH. 

· Spreading factor of each code channel  (SF). If this is greater than 4 in the tables, it means that no multicodes are used. If this is equal to 2 or 4, the number of multicodes could be derived from the data rate.

· Channelisation code (C).  This defines explicitly what channelisation code was used, with the terminology of current specification.

The analysis is divided to different sections based on how many channel bits there are in total for both E-DCH and DCH. This is defined with the help of the number of channel bits fitting to certain number of BPSK code channels with SF=4. This allows to look at different data rate regions separately.

9.5.1.1.1
Total number of channel bits from both E-DCH and DCH that can be accomodated one BPSK code channel with SF=4

Parameters and results: 
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9.5.1.1.2
Total number of channel bits from both E-DCH and DCH that can be accommodated in two BPSK code channels with SF=4

Parameters and results:

	Case
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9.5.1.1.3
Total number of channel bits from both E-DCH and DCH that can be accommodated in three BPSK code channels with SF=4

Parameters and results:
	Case
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9.5.1.1.4
Total number of channel bits from both E-DCH and DCH that can be accommodated infour BPSK code channels with SF=4

Parameters and results:
	Case
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9.5.1.1.5
Total number of channel bits from both E-DCH and DCH that can be accommodated in five BPSK code channels with SF=4

Parameters and results:
	Case
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9.5.1.1.6
Total number of channel bits from both E-DCH and DCH that can be accommodated in six BPSK code channels with SF=4

Parameters and results:
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9.5.1.1.7
Total number of channel bits from both E-DCH and DCH that can be accommodated in three 8PSK streams with SF=4 

Parameters and results:
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