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1. Introduction
In this contribution, we propose OVSF code mapping rules for E-DPDCH and E-DPCCH, and for HS-DPCCH in the stand-alone E-DCH case in which E-DCH is configured without an associate DCH. We use the cubic metric (CM) as a measure in deriving the code mapping rules. 
Our original proposal [1] submitted for this meeting has been focused on the cases that DPDCH and E-DPDCH gain factors are much larger than that of HS-DPCCH. In [1], we have tried to derive a simple rule in which the code mappings for E-DPCCH and E-DPDCH are independent of the existence of DPDCH and HS-DPCCH. However, during several off-line discussions with Qualcomm, it was commented that the cases that HS-DPCCH gain factor is comparable to that of E-DPDCH and is larger than those of DPDCH and DPCCH also need to be seriously considered. We agree to the comment as the case is closely related with the cell coverage. Accordingly, we performed additional CM simulations based on the configuration given in the Qualcomm’s paper [2] and present a changed proposal based on the new CM simulation results. 
2. HS-DPCCH

In Rel-5, HS-DPCCH is mapped to the I branch in case that Nmax-dpdch is even with Nmax-dpdch > 0, and mapped to the Q branch for the odd Nmax-dpdch. For the stand-alone E-DCH case, we propose that HS-DPCCH is mapped as given below.
Proposal:
· HS-DPCCH is mapped to (I, 256, 1) in case of Nmax-dpdch=0
The rationales behind the proposed code mapping are as follows:

· Extension of the Rel-5 HS-DPCCH code mapping rule, that is, mapping to (I, 256, 1) when Nmax-dpdch is even
· Beneficial in terms of the required power back-off, by prohibiting the cases that  HS-DPCCH and DPCCH are transmitted together on the same branch
3. E-DPCCH and E-DPDCH
Basic principles of the proposed code mapping are as follows:
· When HS-DPCCH is configured, E-DPDCH1 is mapped to the branch opposite to that of the HS-DPCCH.
· A single SF=2 E-DPDCH is transmitted in cases that two equivalent SF=4 E-DPDCHs are required.
· This is due to the observation that the use of a single SF=2 E-DPDCH achieves lower CM in all the non-stand-alone cases considered and the trend is controversial in stand-alone cases with marginal CM difference, compared to using two SF=4 E-DPDCHs.
Proposal:
1. In case that Nmax-dpdch = 1 and HS-DPCCH is not configured:
Table 1
	PhCH
	E-DPCCH 
	E-DPDCH1
	E-DPDCH2

	Mapping
	[ (I, 256, 1) or (I, 128, 1) ]
	(Q, SF, SF/4) for SF(4,
(Q, 2, 1) for SF=2
	(I, 2, 1)


2. In case that Nmax-dpdch = 1 and HS-DPCCH is configured, which is mapped to (Q,256,64):
Table 2
	PhCH
	E-DPCCH 
	E-DPDCH1
	E-DPDCH2

	Mapping
	[ (I, 256, 1) or (I, 128, 1) ]
	(I, SF, SF/2) with SF(2
	(Q, 2, 1)


3. In case that Nmax-dpdch = 0 and HS-DPCCH is not configured:
Table 3
	PhCH
	E-DPCCH 
	E-DPDCH1
	E-DPDCH2
	E-DPDCH3 / E-DPDCH4

	Mapping
	[ (I, 256, 1) or 

(I, 128, 1) ]
	(I, SF, SF/4) for SF(4,

(I, 2, 1) for SF=2
	(Q, 2, 1)
	(I, 4, 1) /

(Q, 4, 1)


Note: Smaller CM can be obtained by mapping E-DPCCH to (Q, 256, 32) instead of (I,256,1) when a single E-DPDCH is transmitted as seen in Figure 5. However, in view of reducing CM for the cases that multiple E-DPDCHs are transmitted or E-DPCCH gain factor is comparable to that of DPCCH, we prefer the above E-DPCCH mapping, but not so strongly. 
4. In case that Nmax-dpdch = 0 and HS-DPCCH is configured, which is proposed to be mapped to (I,256,1):
Table 4
	PhCH
	E-DPCCH 
	E-DPDCH1
	E-DPDCH2
	E-DPDCH3 / E-DPDCH4

	Mapping
	[ (I, 256, 2) or
(I, 128, 1) ]
	(Q, SF, SF/4) for SF(4,

(Q, 2, 1) for SF=2
	(I, 2, 1)
	(Q, 4, 1) /

(I, 4, 1)


The code mapping rules given in Tables 1~4 are applied according to the following principles:
· When a single E-DPDCH is required, E-DPDCH1 is transmitted.

· E-DPDCH2 shall be transmitted along with E-DPDCH1 of SF=2.
· E-DPDCH3 and E-DPDCH4 shall be transmitted simultaneously along with E-DPDCH1 and E-DPDCH2.
· The exact code index for E-DPCCH shall be determined based on the decision on the SF of E-DPCCH.
In Figures 1~8, we show the CM results. The left and right plots stand for the cases that E-DPCCH is mapped to (I,256,2) and (Q,256,32), respectively. From the two curves, it is straightforward to see which I/Q branches should be used for E-DPCCH and E-DPDCH, respectively, in order to minimize the CM. 
In the figures, the dotted and solid lines stand for the cases that E-DPDCH1 is mapped to I and Q branches, respectively. It is noted that the CM results obtained by using E-DPCCH with (I,256,1) and (I,256,2) are nearly identical. Also, red and blue lines represent the transmission of a single SF=4 and SF=2 E-DPDCH, respectively. In the 2xN4 configuration, two SF=4 E-DPDCHs using (I+Q, 4, 2) for non-stand-alone and (I+Q, 4, 1) for stand-alone cases are assumed to be transmitted. It should also be noted that gain factors of E-DPCCH, HS-DPCCH and DPDCH change accordingly with the change in that of DPCCH, but the gain factor of E-DPDCH is fixed as 15.
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Figure 1: Nmax-dpdch=1, Nhs-dpcch=0, d=c=15, ec=15
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Figure 2: Nmax-dpdch=1, Nhs-dpcch=0, d=c=15, ec=6
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Figure 3: Nmax-dpdch=1, Nhs-dpcch=1, d=c=15, hs=30, ec=15
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Figure 4: Nmax-dpdch=1, Nhs-dpcch=1, d=c=15, hs=15, ec=6
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Figure 5: Nmax-dpdch=0, Nhs-dpcch=0, c=15, ec=6
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Figure 6: Nmax-dpdch=0, Nhs-dpcch=0, c=15, ec=15
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Figure 7: Nmax-dpdch=0, Nhs-dpcch=1, c=15, hs=30, ec=15
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Figure 8: Nmax-dpdch=0, Nhs-dpcch=1, c=15, hs=15, ec=6
4. Conclusion
We propose to reflect the agreement on the proposed code mapping rules in revising the CR TS 25.213 [2] accordingly.
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