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1. Introduction

Relevant agreements already made on pilot structure were presented as follows:

· Second uplink pilot channel: Secondary DPCCH (S-DPCCH)

· R99 DPCCH name, format, etc is not changed

· DPCCH has same precoding vector as data channels, and S-DPCCH has a different precoding vector 

· S-DPCCH is transmitted on a different channelisation code from the DPCCH
This contribution mainly focuses on cubic metric evaluation of I/Q phase mapping and channelization codes selection for S-DPCCH. This revision from R1-111401 updates more simulation results and makes a summary table. 
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 not configured. 
Table 1 CM Simulation Assumptions

	Channel
	Channelisation code
	Gain factor

	DPCCH
	(Q,256,0)
	βc = 15/15

	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)

OFF 
	15*βhs/βc = {15, 24}

	S-DPCCH
	(Q,256,k) , k = 1,…32,34,…,63;
( I,256,k), k=0,…,63;
	15*βc2 /βc= 15 


2.2 Simulation results
The simulation results are shown from Figure 2 to Figure 4 in the appendix. The symbols ‘I’ and ‘Q’ in the legend represent the S-DPCCH is mapped to ‘I branch’ and ‘Q branch’ respectively. The CM values with or without HS-DPCCH configured are shown. We summarize the results in Table 2 for better understanding the sensitivity of Cubic Metric value to channelization code and I/Q phase,.
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
	

	0*
	17
	9
	2.4382 
	2.6610 
	0.2229 
	1.5771 
	1.7917 
	0.2146 
	0.8610 

	
	
	15
	2.5493 
	2.7984 
	0.2491 
	1.5874 
	1.7530 
	0.1656 
	0.9619 

	
	
	24
	2.5470 
	2.8105 
	0.2634 
	1.5455 
	1.6646 
	0.1191 
	1.0015 

	
	47
	9
	1.6358 
	1.6933 
	0.0575 
	0.9157 
	0.9512 
	0.0355 
	0.7202 

	
	
	15
	1.8847 
	1.9574 
	0.0727 
	1.2022 
	1.2307 
	0.0285 
	0.6826 

	
	
	24
	2.1492 
	2.2352 
	0.0860 
	1.5133 
	1.5350 
	0.0217 
	0.6359 

	
	84
	9
	0.8053 
	0.8196 
	0.0143 
	0.4284 
	0.4358 
	0.0074 
	0.3769 

	
	
	15
	0.9839 
	1.0035 
	0.0197 
	0.6242 
	0.6307 
	0.0065 
	0.3597 

	
	
	24
	1.2186 
	1.2444 
	0.0258 
	0.8808 
	0.8863 
	0.0055 
	0.3378 

	15
	17
	9
	2.1159 
	2.2741 
	0.1582 
	2.2340 
	2.2537 
	0.0197 
	-0.1181 

	
	
	15
	2.2025 
	2.3919 
	0.1893 
	2.0753 
	2.0921 
	0.0168 
	0.1272 

	
	
	24
	2.2203 
	2.4326 
	0.2123 
	1.8724 
	1.8863 
	0.0139 
	0.3479 

	
	47
	9
	1.5151 
	1.5637 
	0.0486 
	0.9987 
	1.0058 
	0.0071 
	0.5163 

	
	
	15
	1.7430 
	1.8059 
	0.0629 
	1.2300 
	1.2361 
	0.0062 
	0.5130 

	
	
	24
	1.9926 
	2.0688 
	0.0762 
	1.4906 
	1.4957 
	0.0052 
	0.5020 

	
	84
	9
	0.7785 
	0.7912 
	0.0127 
	0.4404 
	0.4432 
	0.0028 
	0.3381 

	
	
	15
	0.9497 
	0.9672 
	0.0175 
	0.6241 
	0.6267 
	0.0026 
	0.3255 

	
	
	24
	1.1756 
	1.1991 
	0.0235 
	0.8669 
	0.8693 
	0.0024 
	0.3087 

	24
	17
	9
	1.7755 
	1.8794 
	0.1039 
	2.2897 
	2.4028 
	0.1131 
	-0.5142 

	
	
	15
	1.8327 
	1.9661 
	0.1334 
	2.1284 
	2.2306 
	0.1022 
	-0.2957 

	
	
	24
	1.8561 
	2.0161 
	0.1600 
	1.9184 
	2.0060 
	0.0876 
	-0.0623 

	
	47
	9
	1.3562 
	1.3962 
	0.0400 
	1.0380 
	1.0749 
	0.0369 
	0.3181 

	
	
	15
	1.5553 
	1.6084 
	0.0531 
	1.2163 
	1.2481 
	0.0318 
	0.3391 

	
	
	24
	1.7825 
	1.8484 
	0.0659 
	1.4258 
	1.4519 
	0.0261 
	0.3567 

	
	84
	9
	0.7388 
	0.7505 
	0.0117 
	0.4494 
	0.4580 
	0.0086 
	0.2895 

	
	
	15
	0.8988 
	0.9148 
	0.0161 
	0.6171 
	0.6249 
	0.0078 
	0.2817 

	
	
	24
	1.1119 
	1.1336 
	0.0217 
	0.8412 
	0.8480 
	0.0068 
	0.2708 


Note 1: ‘15*βhs/βc=0’ represents ‘HS-DPCCH not configured’.
Note 2: (I-Q denotes MinI – MinQ
From the table above, we can see that:
· Cubic Metric value is more sensitive to I/Q phase mapping than channelization code:

· The largest difference value by channelization codes is 0.2634dB, while that by I/Q phase mapping is 1.0015dB
· Mapping S-DPCCH on Q branch is always better than mapping on I branch under the simulation assumptions that HS-DPCCH is not configured. However, when HS-DPCCH is configured, the I/Q phase mapping preference is dependent on power offset of HS-DPCCH, E-DPDCH, E-DPCCH and so on. The I phase mapping is preferred only for [higher βhs and (lower βec or βed )] combination: [βed, βec, βhs]={[17, 9,15], [17, 9,24], [17, 15,24], [17, 24,24]}. For the other cases, Q phase mapping is preferred.
Hence, Q phase is more attractive in most cases and we propose that:

Proposal 1: S-DPCCH shall be mapped to the Q branch.

When it comes to channelization code selection for S-DPCCH, we note that different code has different sensitivity to βhs. A good code in one case may be a bad code for another case. And we should keep it in mind that Cubic Metric is corresponding to coverage; hence we should select the code mostly based on that all of βed, βec, and βhs are small, e.g. [17,9,0], [17,15,0], and [17,9, 15]. We observed from Figure 2 and Figure 3 that: 
· The CM values are higher from OVSF code number index 1-15 and lower from index 32-39, especially for small βed without HS-DPCCH configured. 
· If HS-DPCCH is configured and S-DPCCH is mapped to Q branch, no obvious difference is observed for all OVSF code number indexes for βhs =15; 
From the observations above, we have the following conclusion:
· The channelization code can be selected from 34-39, considering that (Q,256,33) and (Q,128,16), covering (Q,256,32) and (Q,256,33), may be used for HS-DPCCH. Therefore, for example, (Q,256,34) can be assigned for S-DPCCH.
3. Conclusion
In this contribution, the cubic metric according to I/Q phase mapping and channelization codes assignation of S-DPCCH are presented. It is observed that mapping S-DPCCH on Q branch and selecting the channelisation code from (Q, 256, 34) ~ (Q, 256, 39) have better results. In summary, we make the following proposals: 
Proposal 1: S-DPCCH shall be mapped to the Q branch.

Proposal 2: Select channelisation code from (Q, 256, 34) ~ (Q, 256, 39) for S-DPCCH.
4. Appendix
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Figure 2: CM without HS-DPCCH configured
[image: image3.emf]0 10 20 30 40 50 60 70 80

0.5

1

1.5

2

2.5

3

OVSF code number index, SF=256

Cubic Metric

 

 

βed=17, βec=9, I

βed=17, βec=15,I

βed=17, βec=24,I

βed=47, βec=9, I

βed=47, βec=15,I

βed=47, βec=24,I

βed=84, βec=9, I

βed=84, βec=15,I

βed=84, βec=24,I

βed=17, βec=9, Q

βed=17, βec=15,Q

βed=17, βec=24,Q

βed=47, βec=9, Q

βed=47, βec=15,Q

βed=47, βec=24,Q

βed=84, βec=9, Q

βed=84, βec=15,Q

βed=84, βec=24,Q


Figure 3: CM with HS-DPCCH configured, 15*βhs/βc = 15
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Figure 4: CM with HS-DPCCH configured, 15*βhs/βc = 24
_1363777218.vsd
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