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1. Introduction

The design options of S-DPCCH were discussed in the RAN1#65 meeting. It was proposed to use (Q, 256, 34) ~ (Q, 256, 39) in [2], and (Q, 256, 2) in [3]. And agreements on S-DPCCH channelization code allocation are made as below,
	Agreements:

· Spreading factor of S-DPCCH is 256

· Exact code FFS 
· Slot boundaries of S-DPCCH and DPCCH are aligned


In fact, there may be another common conclusion in [2] and [3]: mapping the S-DPCCH on Q-branch, however the exact code is still FFS. This contribution makes a further study on cubic metric when DPDCH is configured.
2. Discussion
2.1 Simulation assumptions
The CLTD beamforming scheme is shown in Figure 1.
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Figure 1: Pre-coded pilot structure 
The simulation assumptions are shown in Table 1. We concentrate on the cases when UL DPDCH is configured. 
Table 1 CM Simulation Assumptions

	Channel
	Channelisation code
	Gain factor

	DPCCH
	(Q,256,0)
	βc = 15/15

	DPDCH 
	(I,64,16)
	15*βd/βc=21

	E-DPCCH
	(I,256,1)
	15*βec/βc = {9, 15, 24}

	E-DPDCH
	SF4 = (I,4,1): block size 1406
	15*βed/βc = {17, 47, 84}

	HS-DPCCH
	SF256 = (Q,256,33)
	15*βhs/βc = {15, 24}

	S-DPCCH
	(Q,256,k) , k = 1,…,63;
( I,256,k), k=0,…,63;
	15*βc2 /βc= 15 


2.2 Simulation results
For intuitively understanding the sensitivity of Cubic Metric value to channelization code and I/Q phase, we summarize the results in Table 2.
Table 2 Cubic metric channelization code and I/Q phase sensitivity
	15*βhs/βc
	15*βed/βc
	15*βec/βc
	I Phase
	Q Phase
	(I-Q*

	
	
	
	Min
	Max
	(max-min
	Min
	Max
	(max-min
	

	15
	17
	9
	2.5722 
	2.6099 
	0.0376 
	2.1874 
	2.2100 
	0.0226 
	0.3622

	
	
	15
	2.6717 
	2.6843 
	0.0126 
	2.1899 
	2.2101 
	0.0202 
	0.4616

	
	
	24
	2.6917 
	2.7380 
	0.0463 
	2.1549 
	2.1720 
	0.0171 
	0.5197

	
	47
	9
	2.2694 
	2.2838 
	0.0145 
	1.9496 
	1.9583 
	0.0087 
	0.3111

	
	
	15
	2.3995 
	2.4046 
	0.0051 
	2.0631 
	2.0709 
	0.0078 
	0.3286

	
	
	24
	2.5328 
	2.5499 
	0.0171 
	2.1922 
	2.1988 
	0.0066 
	0.334

	
	84
	9
	1.3562 
	1.3624 
	0.0062 
	1.1669 
	1.1720 
	0.0052 
	0.1842

	
	
	15
	1.4696 
	1.4731 
	0.0035 
	1.2771 
	1.2819 
	0.0048 
	0.1877

	
	
	24
	1.6199 
	1.6261 
	0.0063 
	1.4271 
	1.4315 
	0.0044 
	0.1884

	24
	17
	9
	2.1125 
	2.1452 
	0.0326 
	2.0369 
	2.0836 
	0.0466 
	0.0289

	
	
	15
	2.2089 
	2.2205 
	0.0116 
	2.0184 
	2.0585 
	0.0402 
	0.1504

	
	
	24
	2.2541 
	2.2939 
	0.0398 
	1.9722 
	2.0055 
	0.0333 
	0.2486

	
	47
	9
	2.1120 
	2.1254 
	0.0134 
	1.8980 
	1.9164 
	0.0183 
	0.1956

	
	
	15
	2.2252 
	2.2299 
	0.0047 
	1.9872 
	2.0034 
	0.0162 
	0.2218

	
	
	24
	2.3453 
	2.3609 
	0.0156 
	2.0914 
	2.1051 
	0.0137 
	0.2402

	
	84
	9
	1.3590 
	1.3650 
	0.0060 
	1.2034 
	1.2109 
	0.0076 
	0.1481

	
	
	15
	1.4613 
	1.4646 
	0.0033 
	1.3008 
	1.3078 
	0.0070 
	0.1535

	
	
	24
	1.5979 
	1.6041 
	0.0062 
	1.4346 
	1.4409 
	0.0063 
	0.157


*Note: (I-Q equals to the Min of I phase minus the Max of Q phase, and the highlighted values in yellow are the largest ones in its column. 

From the last column of the Table above, we can see that:
· Mapping S-DPCCH on Q branch is always better than mapping on I branch.
Hence, Q phase is more attractive when DPDCH is configured and we propose that:

Proposal 1: S-DPCCH is always allocated on Q-branch. 
We also notes that the S-DPCCH is not sensitive to code selection, and the difference of CM value is very small in any scenarios; however, we still have to find the best or better codes. Table 3 shows the top 5 best codes in each scenario and Table 4 shows the frequencies of the best codes in all scenarios in Table 1. 
It can be observed that code {2, 4, 7, 31, 41} may be the attractive selection. When we focus on considering the cell edge scenario, i.e. small βed , the codes {41,44} is better for βhs=15, and {2,7} is better for βhs=24.
Table 3 The top 5 best channelization codes of Q phase 

	15*βhs/βc
	15*βed/βc
	15*βec/βc
	Top 5 best code

	
	
	
	1
	2
	3
	4
	5

	15
	17
	9
	41
	44
	38
	35
	42

	
	
	15
	41
	44
	38
	35
	42

	
	
	24
	41
	44
	38
	35
	42

	
	47
	9
	41
	63
	56
	19
	31

	
	
	15
	41
	63
	56
	19
	31

	
	
	24
	41
	63
	56
	19
	31

	
	84
	9
	63
	41 
	56
	31
	19

	
	
	15
	63
	41 
	56
	31
	19

	
	
	24
	63
	41 
	56
	31
	19

	24
	17
	9
	2
	7
	6
	4
	1

	
	
	15
	2
	7
	6
	4
	5

	
	
	24
	7
	2
	4
	6
	13

	
	47
	9
	2
	7
	14
	1
	4

	
	
	15
	2
	7
	14
	6
	4

	
	
	24
	7
	2
	6
	14
	4

	
	84
	9
	14
	2
	1
	31
	7

	
	
	15
	14
	2
	31
	7
	4

	
	
	24
	14
	2
	7
	4
	31


Table 4 Frequencies of best codes
	Code
	1
	2
	4
	5
	6
	7
	13
	14
	19
	31
	35
	38
	41
	42
	44
	56
	63

	Frequency
	3
	9
	8
	1
	5
	9
	1
	6
	6
	9
	3
	3
	9
	3
	3
	6
	6


Considering the conclusion above and proposals in [2] and [3], we propose that: 
Proposal 2: The channelization code of S-DPCCH can be selected from {2, 4, 7, 31, 41}. 
3. Conclusion
This contribution made a further study on CM performance when UL DPDCH is configured, and it was confirmed that the CM performance is more sensitive to I/Q phase mapping than code selection. A further analysis has found a set of codes which may be more attractive in most scenarios. We propose that:
Proposal 1: S-DPCCH is always allocated on Q-branch.
Proposal 2: The channelization code of S-DPCCH can be selected from {2, 4, 7, 31, 41}.
4. References

[1] Draft Report of 3GPP TSG RAN WG1 #65 v0.1.0
[2] R1-111800, Channelisation code allocation and I/Q mapping for S-DPCCH, Huawei, HiSilicon
[3]  R1-111604, Options for S-DPCCH design, InterDigital Communications, LLC
_1363777218.vsd
∑


spreading


DPCCH


DPDCH


E-DPDCH


E-DPCCH


HS-DPCCH


spreading


spreading


spreading


spreading


Scrambling


Scrambling


spreading


S-DPCCH


beamforming


beamforming


∑


∑


modulation


modulation


Tx_Ant1


Tx_Ant2



