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1. Introduction
In last RAN WG1 meeting in Prague, there was a discussion on the signaling structure of E-DPCCH [1][2][3][4][5][6]. The agreement was a separate code channel is used for 2 ms TTI. For 10 ms TTI, we need further discussion. In this contribution, we investigate the E-DPCCH and E-DPDCH code mapping for CDM case.  

2. E-DPCCH and E-DPDCH code mapping

Based on the agreement in the last meeting, we should determine the code mapping for E-DPCCH and E-DPDCH. The E-DPCCH and E-DPDCH should be mapped to physical code channel in order to minimize the uplink PAR. We can consider some alternatives to map the E-DPCCH. Alternative A is to fix the mapping position as DPCCH in Release 99. Alternative B is to change the mapping position depending on the maximum number of E-DPDCH as HS-DPCCH in Release 5. At first, we investigate the Alternative A.

2.1 E-DPCCH and E-DPDCH code mapping in Alternative A

As in Release 99, it seems to be better to allocate the E-DPCCH and E-DPDCH to different branches to keep the balance between I branch and Q branch. Therefore, it is not desirable to map the E-DPCCH and E-DPDCH to the same branch. 

For this alternative, we can consider two possibilities for E-DPCCH and E-DPDCH code mapping. Alternative A1 is that E-DPCCH is mapped to I branch and E-DPDCH is mapped to Q branch first. Alternative A2 is that E-DPCCH is mapped to Q branch and E-DPDCH is mapped to I branch first. 

We compare both possibilities in the point of uplink PAR and CM.  We use following assumptions for PAR and CM simulations:

· HS-DPCCH is mapped according to the value of Nmax-dpdch of 1.

· DPCCH and HS-DPCCH are always transmitted.

· DPDCH and E-DPDCHs have SF of 4.

· E-DPCCH has SF of 128.

The code mapping examples for Alternative A1 and Alternative A2 are shown in table 1 and table 2, respectively. The gain factor settings given in table 3 are used in this simulation. 

Table 1. Physical code mapping example for Alternative A1.

	I branch
	Q branch

	Physical channel
	(SF, OVSF code index)
	Physical channel
	(SF, OVSF code index)

	DPDCH
	(4, 1)
	DPCCH
	(256, 0)

	E-DPCCH
	(128, 1)
	HS-DPCCH
	(256, 64)

	E-DPDCH2
	(4, 3)
	E-DPDCH1
	(4, 3)

	E-DPDCH4
	(4, 2)
	E-DPDCH3
	(4, 2)


Table 2. Physical code mapping example for Alternative A2.

	I branch
	Q branch

	Physical channel
	(SF, OVSF code index)
	Physical channel
	(SF, OVSF code index)

	DPDCH
	(4, 1)
	DPCCH
	(256, 0)

	
	
	HS-DPCCH
	(256, 64)

	
	
	E-DPCCH
	(128, 1)

	E-DPDCH1
	(4, 3)
	E-DPDCH2
	(4, 3)

	E-DPDCH3
	(4, 2)
	E-DPDCH4
	(4, 2)


Table 3. Gain factor settings for simulation.

	
	DPCCH
	DPDCH
	HS-DPCCH
	E-DPDCH
	E-DPCCH

	P1
	15
	75
	30
	15
	75

	P3
	15
	45
	15
	15
	45


In figure 2 and figure 3, we show the PAR and CM results of both cases for various gain factor settings. As shown in figures, Alternative A1 has advantage over Alternative A2 in the point of CM. In the point of PAR, Alternative A1 and Alternative A2 show similar performance. From the results of PAR and CM, we recommend that E-DPCCH is mapped to I branch and E-DPDCH is mapped to Q branch first. 
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Figure 1. PAR and CM results of Alternative A1 and Alternative A2 for gain factor settings P1.
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Figure 2. PAR and CM results of Alternative A1 and Alternative A2 for gain factor settings P3.
2.2 Fixed position vs. variable position of E-DPCCH

In previous section, we recommend that E-DPCCH is mapped to I branch and E-DPDCH is mapped to Q branch first in Alternative A. In this section, we compare Alternative A and Alternative B in the point of uplink PAR and CM. When we allocate the E-DPCCH like HS-DPCCH, the mapping position of E-DPCCH may be varied depending on the maximum number of E-DPDCH(s). We can consider two possibilities in Alternative B. In Alternative B1, the E-DPCCH is mapped to I branch if the maximum number of E-DPDCHs is odd and is mapped to Q branch if the maximum number of E-DPDCHs is even. In Alternative B2, vice versa. 

We investigate the benefit of variable mapping position in PAR and CM point of view. The code mapping examples for Alternative B are summarized in table 4. The code mapping example for Alternative A is the Alternative A1 in table 1. The same gain factor settings in table 3 are used in this simulation. 

Table 4. Code mapping examples for variable position of E-DPCCH.

	I branch
	Q branch

	Physical channel
	OVSF code
	Physical channel
	OVSF index

	DPDCH
	(4, 1)
	DPCCH
	(256, 0)

	
	
	HS-DPCCH
	(256, 64)

	E-DPDCH2
	(4, 3)
	E-DPDCH1
	(4, 3)

	E-DPDCH4
	(4, 2)
	E-DPDCH3
	(4, 2)

	Alternative B1: E-DPCCH      I branch (128, 1) if the maximum number of E-DPDCH is odd

Q branch (128, 1) if the maximum number of E-DPDCH is even

Alternative B2: E-DPCCH     Q branch (128, 1) if the maximum number of E-DPDCH is odd
I branch (128, 1) if the maximum number of E-DPDCH is even


In figure 3, PAR and CM results are shown in gain factor settings of P1. As shown in figure 3, the variable position of E-DPCCH seems to be no benefit over the fixed position of E-DPCCH. Therefore, we recommend the E-DPCCH be mapped to a fixed position for simplicity.
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Figure 3. PAR and CM results for Alternative A and Alternative B.
3. Conclusions.

We investigate the code mapping of E-DPCCH and E-DPDCH. From results of PAR and CM, we recommend that E-DPCCH is mapped to I branch and E-DPDCH is mapped to Q branch first. 
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		Alt. B1		CUBIC		0.4424		1.2673		1.6411		1.9324		2.1985

		Alt. B2		PAR		3.2359		5.0995		5.0489		5.6782		5.9462

		Alt. B2		CUBIC		0.1449		1.2604		1.5868		1.9374		2.1771
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