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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. In deriving the code mapping rules, we take into account both cubic metric (CM) and peak-to-average power ratio (PAR). The code mappings of E-DPDCH and E-DPCCH are jointly investigated in order to find the optimum combination which minimizes the CM and PAR. 
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. Since we are considering the stand-alone E-DCH case as a possible configuration in Rel-6, we need to decide on the code mapping of HS-DPCCH for that case. 

Our proposal is:

· 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 CM and PAR, by prohibiting the cases that  HS-DPCCH and DPCCH are transmitted together on the same branch
3. E-DPCCH and E-DPDCH
We observe the CM and PAR results for the following three configurations in which E-DPDCH and E-DPCCH are configured:

· With a single DPDCH without HS-DPCCH

· With a single DPDCH and HS-DPCCH

· Without DPDCH
Before looking into a long list of the CM and PAR simulation results, we first present our proposed code mapping rules for E-DPCCH and E-DPDCH. Figure 1 illustrates the proposed uplink physical channel configuration for the case that E-DCH is configured. In the figure, E-DPDCHs are configured in the order of E-DPDCH1, 2, 3 and 4 where E-DPDCH3 and 4 are configured simultaneously and only when DPDCH is not configured. We assume that the minimum SF of E-DPDCH is 2, as agreed in the last #38bis meeting as a working assumption [1].
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Figure 1: Spreading for uplink physical channels for the case that E-DCH is configured
It should be noted that avoiding the cases that two physical channels having large gain factors, e.g., DPDCH and E-DPDCH, are mapped to the same branch is crucial in reducing the CM and PAR. The proposed configuration in Figure 1 has been devised in this regard and can be characterized as follows:
· Simple fixed configuration which is not affected by the existence of HS-DPCCH and/or DPDCH

· E-DPDCH is first mapped to the Q branch in order to be a match for the DPDCH on the I branch, resulting in the reduction of the CM and PAR in many cases

· E-DPCCH is mapped to the I branch using a fixed OVSF code
The specific code mapping rule for E-DPCCH and E-DPDCH can be simply phrased as given below.
Proposal:
· E-DPCCH is mapped to (I, 256, 2) or (I, 128, 1), depending on the decision on the SF of E-DPCCH 

· E-DPDCH1 is mapped to:

· (Q, SF, SF/4) if SF ( 4 and HS-DPCCH is not configured to (Q,256,64)
· (Q, SF, SF/2) otherwise
· E-DPDCH2, 3 and 4 are mapped to (I, 2, 1), (Q, 4, 1) and (I, 4, 1), respectively.
Note that if HS-DPCCH is mapped to (I, 256, 1) in the stand-alone E-DCH case, (I, 256, 1) cannot be used for other physical channels in the corresponding case. The exact code index for E-DPCCH shall be determined based on the decision on the SF of E-DPCCH. In the following subsections, we present CM and PAR results showing that the proposed code mapping rule can significantly reduce the power back-off requirement at the UE.
3.1 Case 1: configured with a single DPDCH without HS-DPCCH
In this section, we consider the case that E-DPDCH is configured with a single DPDCH without HS-DPCCH. Corresponding results are shown in Figures 2~4, using the gain factor and SF settings shown in Table 1.
Table 1: Gain factor and SF settings for the results in Figures 2~4
	Configuration #
	DPCCH
	DPDCH
	E-DPCCH
	E-DPDCH

	
	
	Code
	
	Code
	
	Code
	
	Code

	A1
	15
	(Q,256,0)
	25
	(I,16,4)
	15
	(-,256,-)
	40
	(-,4,-)

	A2
	15
	(Q,256,0)
	10
	(I,64,16)
	15
	(-,256,-)
	40
	(-,4,-)

	A3
	15
	(Q,256,0)
	25
	(I,16, 4)
	15
	(-,256,-)
	70
	(-,2,-)


The settings given in Table 1 are based on the following rationale:
· The gain factor and SF of DPDCH stands for the cases of 12.2 kbps and 64 kbps conversational services which in our view are most probable cases for the DCH configured with E-DCH. In case that higher values of gain factors are used for DPDCH, results more favorable to the proposed mapping rule are obtained.
· Large value of gain factor is considered for E-DPDCH with SF=4 or 2 in order to investigate the CM and PAR for the cases that high transmission power is required at the UE
In the figures, the horizontal and vertical axes stand for the OVSF code indexes of E-DPDCH and E-DPCCH, respectively. The CM and PAR values corresponding to each combination of E-DPDCH and E-DPCCH code are represented by different colors. As seen in the horizontal bar below the plots, dark blue color represents the lowest CM and PAR values and the color changes from dark blue to sky blue, green, yellow, red, and dark red as the value increases.  The code mapping corresponding to the position in dark blue is most beneficial in view of CM and PAR.
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Figure 2: CM and PAR results for the configuration A1 in Table 1
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Figure 3: CM and PAR results for the configuration A2 in Table 1
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Figure 4: CM and PAR results for the configuration A3 in Table 1
From the above results shown in Figures 2~4, we make the following observations:
· Mapping E-DPDCH to the Q-branch with E-DPCCH on the I-branch is the best in terms of both CM and PAR
· In case of SFE-DPDCH=4 shown in Figures 2 and 3, mapping E-DPDCH to (Q,4,1) with E-DPCCH on the I branch gives significantly lower CM and PAR values compared to other mapping combinations.

· In case of SFE-DPDCH=2 shown in Figure 4, mapping E-DPDCH to (Q,2,1) with E-DPCCH on the I branch gives the lowest CM and PAR
· Using an OVSF code in low code index range, e.g., (256, 1) to (256, 16) for E-DPCCH is favorable in terms of PAR 
3.2 Case 2: configured with a single DPDCH and HS-DPCCH
In this section, we show the CM and PAR results for the case that E-DPDCH is configured with a single DPDCH and HS-DPCCH. The results shown in Figures 5~8 are based on the gain factor and SF settings given in Table2.

Table 2: Gain factor and SF settings for the results in Figures 5~8
	Configuration #
	DPCCH
	DPDCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH

	
	
	Code
	
	Code
	
	Code
	
	Code
	
	Code

	B1
	15
	(Q,256,0)
	40
	(I,4,1)
	15
	(Q,256,64)
	15
	(-,256,-)
	40
	(-,4,-)

	B2
	15
	(Q,256,0)
	25
	(I,16,4)
	15
	(Q,256,64)
	15
	(-,256,-)
	40
	(-,4,-)

	B3
	15
	(Q,256,0)
	10
	(I,64,16)
	15
	(Q,256,64)
	15
	(-,256,-)
	40
	(-,4,-)

	B4
	15
	(Q,256,0)
	25
	(I,16,4)
	15
	(Q,256,64)
	15
	(-,256,-)
	70
	(-,2,-)


It is noted that in this Case 2, (Q,4,1) cannot be used as HS-DPCCH is mapped to (Q,256,64). Therefore, only OVSF codes (4,2) and (4,3) are considered for E-DPDCH in the simulations.
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Figure 5: CM and PAR results for the configuration B1 in Table 2
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Figure 6: CM and PAR results for the configuration B2 in Table 2
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Figure 7: CM and PAR results for the configuration B3 in Table 2
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Figure 8: CM and PAR results for the configuration B4 in Table 2
The following observations are made from the results, which are similar to the case without HS-DPCCH:

· In case of SFE-DPDCH=4, with the increase in the DPDCH gain factor, in which case the transmission power at the UE also increases, mapping E-DPDCH to (Q,4,2) with E-DPCCH on the I branch becomes more beneficial in view of CM and PAR.
· In case of SFE-DPDCH=2,  mapping E-DPDCH to (Q,2,1) and E-DPDCH to the I branch gives significantly lower CM and PAR compared to other combinations
· Using an OVSF code in low code index range, e.g., (256, 1) to (256, 16) for E-DPCCH is favorable in view of PAR
3.3 Case 3: configured without DPDCH

We now consider the stand-alone E-DCH case in which E-DPDCH is configured without DPDCH. The result is shown in Figure 9, based on the gain factor and SF settings shown in Table2.

Table 3: Gain factor and SF settings for the results in Figures 9-11
	Configuration #
	DPCCH
	E-DPCCH
	E-DPDCH

	
	
	Code
	
	Code
	
	Code

	C1
	15
	(Q,256,0)
	15
	(-,256,-)
	50
	(I,2,1) & (Q,2,1)

	C2
	15
	(Q,256,0)
	15
	(-,256,-)
	70
	(I,2,1) & (Q,2,1)


In the settings given in Table 3, we assume that E-DPDCH1 and 2 are configured on (I,2,1) and (Q,2,1), respectively, using gain factors of 50 and 70. When DPDCH is not configured as in this stand-alone case and a single E-DPDCH exists, it is not so significant to which branch the E-DPDCH is mapped. What is important in reducing the PAR and CM in this case is to map the E-DPDCH and E-DPCCH to different I/Q branches for the balance of the number of physical channels and gain factors on I/Q branches. In this regard, we investigate to which branch E-DPCCH should be mapped in case that the transmission power at the UE is high due to the transmission of two SF=2 E-DPDCHs.
From the result shown in Figure 9, we observe that mapping E-DPCCH to the I branch is beneficial in view of CM and PAR. This is due to the fact that the mapping prohibits the case that E-DPCCH and DPCCH are transmitted together on the Q branch along with the E-DPDCH on (Q, 2, 1). Therefore, mapping E-DPCCH to the I branch and the first E-DPDCH to the Q branch, as in the non-stand-alone E-DCH cases, is beneficial in view of CM and PAR.
We do not show the results for the case that HS-DPCCH is additionally included in the configurations in Table 3, which could be easily inferred. In case that HS-DPCCH is configured on (I, 256, 1), the CM and PAR are rarely affected by which branch E-DPCCH is mapped to, if the gain factors used for HS-DPCCH, E-DPCCH and DPCCH are similar. This is because the two control channels HS-DPCCH and DPCCH are evenly mapped to different I/Q branches.
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Figure 9: CM and PAR results for the configurations C1 and C2 in Table 3
4. Conclusion
Based on the CM and PAR simulation results, we propose the following simple code mapping rule for HS-DPCCH, E-DPCCH and E-DPDCH:
· HS-DPCCH is mapped to (I, 256, 1) in case of Nmax-dpdch=0
· E-DPCCH is mapped to (I, 256, 2) or (I, 128, 1), depending on the decision on the SF of E-DPCCH
· E-DPDCH1 is mapped to:

· (Q, SF, SF/4) if SF ( 4 and HS-DPCCH is not configured to (Q,256,64)

· (Q, SF, SF/2) otherwise

· E-DPDCH2, 3 and 4 are mapped to (I, 2, 1), (Q, 4, 1) and (I, 4, 1), respectively.

Accordingly, we propose to include the two attached text proposals on the code mappings of HS-DPCCH, E-DPCCH and E-DPDCH in a revision of the CR TS 25.213 [2].
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------------------------------------- Proposal 1: start of the text proposal for HS-DPCCH -----------------------------------------
4.2.1.2
HS-DPCCH
Figure 1b illustrates the spreading operation for the HS-DPCCH.
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The HS-DPCCH is spread to the chip rate by the channelisation code chs.
After channelisation, the real-valued spread signals are weighted by gain factor hs
The hs value is derived from the power offset ACK , ACK and CQI, which are signalled by higher layers as described in [6] 5.1.2.5A.
The relative power offsets  ACK, ACK and CQI are quantized into amplitude ratios as shown in Table 1A.

	Table 1A: The quantization of the power offset 

Signalling values for  ACK, ACK and CQI
	Quantized amplitude ratios for 
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HS-DPCCH is mapped to the I branch in case that the maximum number of DPDCH over all the TFCs in the TFCS (defined as Nmax-dpdch) is 0, 2, 4 or 6, and mapped to the Q branch otherwise. The I/Q mapping of HS-DPCCH is not changed due to frame-by-frame TFCI change or temporary TFC restrictions.
…
4.3.1.2.2
Code allocation for HS-DPCCH
The HS-DPCCH shall be spread with code Cch as specified in table 1D.

Table 1D: channelization code of HS-DPCCH

	Nmax-dpdch 
(as defined in subclause 4.2.1)
	Channelization code  Cch

	
	

	1
	Cch,256,64

	0,2,4,6
	Cch,256,1  

	3,5
	Cch,256,32 


---------------------------------------- End of the text proposal for HS-DPCCH ------------------------------------------------------
------------------------------------ Proposal 2: Start of the text proposal for E-DPDCH/E-DPCCH -------------------------------
4.2.1.3
E-DPDCH/E-DPCCH

Figure 1c illustrates the spreading operation for the E-DPDCHs and the E-DPCCH.
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Figure 1c: Spreading for E-DPDCH/E-DPCCH
The E-DPCCH is spread to the chip rate by the channelisation code cec. The k:th E-DPDCH, denominated E-DPDCHk, is spread to the chip rate using channelisation code ced,k.
After channelisation, the real-valued spread signals are weighted by gain factor ec for the E-DPCCH and the respective gain factors ed,k for each of the transmitted E-DPDCHs.

After weighting, the real-valued spread signals are mapped to the I branch or the Q branch according to the iqec value for the E-DPCCH and the respective iqed,k value for each of the transmitted E-DPDCHs. 

The value for iqec is 1.
The specific parameters for the E-DPDCHs are specified in table 1B for the case when SFmin= 2 and in table 1C for the case where SFmin> 2. The UE sets SFmin according to higher layer signalling.
Table 1B: Multiplexing parameters for the E-DPDCH (SFmin=2)
	E-DPDCHk
	iqed,k
	ed, k

	E-DPDCH1
	j
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…
4.3.1.2.3
Code allocation for E-DPCCH/E-DPDCH

The E-DPCCH shall be spread with the channelization code [Cch,256,2 or Cch,128,1 ].
The nth E-DPDCH shall be spread with code Cch,n as specified in table 1E for the case when SFmin= 2 and as specified in table 1F for the case where SFmin> 2.

Table 1E: Channelization code for the E-DPDCH (SFmin=2)
	E-DPDCHn
	Channelization code  Cch,n

	E-DPDCH1
	Cch,SF,SF/4 if SF1( 4 and HS-DPCCH is not spread with Cch,256,64,
Cch,2,1 otherwise.


	E-DPDCH2
	Cch,2,1

	E-DPDCH3
	Cch,4,1

	E-DPDCH4
	Cch,4,1


------------------------------------------- End of the text proposal for E-DPDCH/E-DPCCH ---------------------------------------
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