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1
Introduction
Cubic metric (CM) impacts were studied in certain scenarios for a new design of HS-DPCCH in RAN1 #59bis [1, 2]. In this contribution, similar to these contributions, we perform a cubic metric analysis for the HS-DPCCH design options for 4C-HSDPA.
2
HS-DPCCH designs
The following two options are mainly considered for the design of HS-DPCCH in 4C-HSDPA to support up to 4 carriers with MIMO on each carrier.
· Option A: 1x SF128

· Option B: 2xSF256

For this contribution we will limit the case when UL DPDCH is not configured. Therefore, the reference case will be 1xSF256 HS-DPCCH on 33Q channelization code. For option A, we will use 1xSF128 HS-DPCCH on 16Q channelization code (as shown in [1]). For option B, we will use 2xSF256 HS-DPCCH’s on 33Q and 33I channelization codes.
3
Simulation assumptions
As a preliminary study, the simulation assumptions in Table 1 are used to look into the cubic metric impact of both options. 2xSF4, 2xSF2 and 2xSF4+2xSF2 cases are added on top of simulation assumptions in [1].

Table 1: Simulation assumptions for cubic metric analysis

	E-DPCCH
	 ec
	24/15

	E-DPDCH
	ed with 1xSF4
	[17, 27, 47, 84]/15

	
	ed with 2xSF4
	95/15

	
	ed with 2xSF2
	95/15

	
	ed with 2xSF4+2xSF2
	(84,60)/15

	HS-DPCCH
	hs with SF256
	[24, 38]/15

	
	hs with SF128
	[34, 54]/15


4
Simulation results
4.1
Single uplink

Cubic metric and corresponding Maximum power reduction (MPR) [3] in case of single uplink are shown in Table 2.

Table 2: CM and MPR in single uplink
	
	
	
	1x SF256 (Reference)
	1xSF128 (Option A)
	2xSF256 (Option B)

	hs 
	SF 
	ed 
	CM 
	MPR (dB) 
	CM 
	MPR (dB)
	CM 
	MPR (dB)

	24 (34*) 
	1xSF4 
	17 
	1.33 
	0.5 
	1.17 
	0.5 
	2.10 
	1.5 

	
	1xSF4 
	27 
	1.45 
	0.5 
	1.23 
	0.5 
	2.30 
	1.5 

	
	1xSF4 
	47 
	1.36 
	0.5 
	1.18 
	0.5 
	2.15 
	1.5 

	
	1xSF4 
	84 
	0.82 
	0 
	0.76 
	0 
	1.42 
	0.5 

	
	2xSF4 
	95 
	0.51 
	0 
	0.67 
	0 
	0.65 
	0 

	
	2xSF2 
	95 
	0.71 
	0 
	0.95 
	0 
	0.92 
	0 

	
	2xSF4+2xSF2 
	(84,60) 
	2.15 
	1.5 
	2.25 
	1.5 
	2.24 
	1.5 

	38 (54*) 
	1xSF4 
	17 
	1.09 
	0.5 
	0.82 
	0 
	1.62 
	1 

	
	1xSF4 
	27 
	1.13 
	0.5 
	0.84 
	0 
	1.88 
	1 

	
	1xSF4 
	47 
	1.10 
	0.5 
	0.83 
	0 
	2.05 
	1.5 

	
	1xSF4 
	84 
	0.73 
	0 
	0.61 
	0 
	1.71 
	1 

	
	2xSF4 
	95 
	0.73 
	0 
	1.01 
	0.5 
	0.98 
	0 

	
	2xSF2 
	95 
	1.02 
	0.5 
	1.41 
	0.5 
	1.36 
	0.5 

	
	2xSF4+2xSF2 
	(84,60) 
	2.27 
	1.5 
	2.44 
	1.5 
	2.42 
	1.5 

	Note: For a fair comparison, 3 dB higher HS-DPCCH power is used for SF 128 than SF 256


4.2
Dual uplinks
Cubic metric and corresponding MPR [3] in case of dual uplinks are shown in Table 3.

Table 2: CM and MPR in dual uplinks
	
	
	
	1x SF256 (Reference)
	1xSF128 (Option A)
	2xSF256 (Option B)

	hs 
	SF 
	ed 
	CM 
	MPR (dB) 
	CM 
	MPR (dB)
	CM 
	MPR (dB)

	24 (34*) 
	1xSF4 
	17 
	2.69 
	2 
	2.52 
	2 
	2.97 
	2.5 

	
	1xSF4 
	27 
	2.86 
	2.5 
	2.69 
	2 
	3.14 
	2.5 

	
	1xSF4 
	47 
	2.80 
	2.5 
	2.69 
	2 
	3.06 
	2.5 

	
	1xSF4 
	84 
	2.40 
	2 
	2.38 
	2 
	2.59 
	2 

	
	2xSF4 
	95 
	2.14 
	1.5 
	2.19 
	1.5 
	2.19 
	1.5 

	
	2xSF2 
	95 
	2.17 
	1.5 
	2.23 
	2 
	2.23 
	2 

	
	2xSF4+2xSF2 
	(84,60) 
	2.94 
	2.5 
	2.97 
	2.5 
	2.96 
	2.5 

	38 (54*) 
	1xSF4 
	17 
	2.43 
	2 
	2.05 
	1.5 
	2.53 
	2 

	
	1xSF4 
	27 
	2.60 
	2 
	2.24 
	2 
	2.80 
	2.5 

	
	1xSF4 
	47 
	2.64 
	2 
	2.41 
	2 
	2.98 
	2.5 

	
	1xSF4 
	84 
	2.36 
	2 
	2.29 
	2 
	2.71 
	2 

	
	2xSF4 
	95 
	2.21 
	1.5 
	2.31 
	2 
	2.30 
	2 

	
	2xSF2 
	95 
	2.25 
	2 
	2.36 
	2 
	2.36 
	2 

	
	2xSF4+2xSF2 
	(84,60) 
	2.97 
	2.5 
	3.02 
	2.5 
	3.01 
	2.5 

	Note: For a fair comparison, 3 dB higher HS-DPCCH power is used for SF 128 than SF 256


5
Conclusions
Cubic metric and corresponding MPR were shown for 1xSF128 and 2xSF256 cases. In most of cases, 1xSF128 option requires less CM and resulting MPR compared to 2xSF256. However, more results should be examined in various scenarios to generalize the conclusion here. This could include other gain settings and DTX case of one HS-DPCCH code for 2xSF256 (or half slot DTX of 1xSF128).
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