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1. Introduction   

    As I/Q mapping scheme of the uplink HS-DPCCH in TS25.213 has not been discussed in the previous meetings, we need to discuss and agree on this subject during this meeting.

    In this document, we propose I/Q mapping scheme of HS-DPCCH.

2. Proposal on I/Q mapping

    In 4.2.1 of the draft CR for TS25.213v5.0.0 [1], editor pointed out as follows: 

   “< Editor's note:
Figure 1 assumes HS-DPCCH is on I channel but it was not agreed. RAN1 should agree whether  I or Q. >”
   Our proposal is that the HS-DPCCH is mapped onto Q- ( I- ) branch if the  number of existing DPDCHs  ( = N ) is odd  ( even ).    In other words, HS-DPCCH is to be mapped onto I- or Q- branch as it were DPDCHN+1.
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   Figure.1 shows the examples according to our proposal.
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                                     (a) N=1                                                                               (b) N=2 

           Figure 1:  Examples of spreading for uplink DPCCH, DPDCHs and HS-DPCCH :   (a)N=1 ,  (b)N=2 

3. Peak/Average power ratio analysis  

    High Peak/Average power ratio of modulated wave requires high linearity of the amplifier, which increases the UE power consumption. From the UE power consumption point of view, it is important to reduce Peak/Average power ratio.  

    We calculated CCDF(complementary cumulative distribution function) of the instantaneous power for two schemes, i.e. mapping HS-DPCCH onto I-branch [1] and mapping it onto Q-branch. In these calculations, HS-DPCCH power is set to 10dB higher than the Release ’99 uplink DPCCH, as it was pointed out that the large power offset of ACK/NACK field could be required [2,3]. And for DPCCH, c is set to 4/15, based on the UL reference measurement channel setup (144, 384 and 768 kbps) in Annex A of TS25.101. 

Figure 2, 3 and 4 show the results and comparisons, for N = 1, 2 and 3 respectively.

    For N = 1 (Figure 2), mapping HS-DPCCH onto Q-branch has smaller peak/average ratio

    For N = 2 (Figure 3), mapping HS-DPCCH onto I-branch has smaller peak/average ratio
    For N = 3 (Figure 4), mapping HS-DPCCH onto Q-branch has smaller peak/average ratio

    Similar results are obtained for N > 3.  

From these figures, it is understood that

- The choice of I or Q-branch will result in a remarkable difference in the Peak/Average ratio. The difference is in the order of 1dB, which is a big impact on the UE implementation.

- It depends on N whether HS-DPCCH should be mapped onto I or Q-branch to realize smaller peak/average power ratio. 

Thus, we propose to map HS-DPCCH onto Q-branch when N is odd and to map it onto I-branch when N is even, to make it better in any combination of DPDCHs and HS-DPCCH. 
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                        Fig.2:    CCDF characteristics   (N = 1)
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                        Fig.3:    CCDF characteristics   (N = 2)
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                    Fig.4:    CCDF characteristics    (N = 3)

4. Conclusions
   Based on the peak/average power ratio analysis, we propose that the HS-DPCCH is to be mapped onto Q- ( I- ) branch if the number of existing DPDCHs ( = N ) is odd  ( even  ).    In other words, HS-DPCCH is to be mapped onto I- or Q- branch as it were DPDCHN+1.
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4.2.1
DPCCH/DPDCH

Figure 1 illustrates the principle of the uplink spreading of DPCCH, DPDCHs and HS-DPCCH. The binary DPCCH, DPDCHs and HS-DPCCH to be spread are represented by real-valued sequences, i.e. the binary value "0" is mapped to the real value +1, while the binary value "1" is mapped to the real value   –1. The DPCCH is spread to the chip rate by the channelization code cc, while the n:th DPDCH called DPDCHn is spread to the chip rate by the channelization code cd,n. One DPCCH, up to six parallel DPDCHs and one HS-DPCCH can be transmitted simultaneously, i.e. 1 ( n ( 6.
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   (b) N = odd

Figure 1: Spreading for uplink DPCCH, DPDCHs and HS-DPCCH
After channelization, the real-valued spread signals are weighted by gain factors, c for DPCCH andd for all DPDCHs and HS for HS-DPCCH.  [ HS is defined from the power offset of HS-DPCCH relative to Release ’99 DPCCH power.  The difinition and quantization of HS  is TBD. ]
At every instant in time, at least one of the values c and d has the amplitude 1.0. The -values are quantized into 4 bit words. The quantization steps are given in table 1.

Table 1: The quantization of the gain parameters

	Signalling values for

c  and d
	Quantized amplitude ratios

c  and d

	15
	1.0

	14
	14/15

	13
	13/15

	12
	12/15

	11
	11/15

	10
	10/15

	9
	9/15

	8
	8/15

	7
	7/15

	6
	6/15

	5
	5/15

	4
	4/15

	3
	3/15

	2
	2/15

	1
	1/15

	0
	Switch off 


After the weighting, the stream of real-valued chips on the I- and Q-branches are then summed and treated as a complex-valued stream of chips. This complex-valued signal is then scrambled by the complex-valued scrambling code Sdpch,n. The scrambling code is applied aligned with the radio frames, i.e. the first scrambling chip corresponds to the beginning of a radio frame.  Onto which branch the HS-DPCCH is mapped depends on whether the number of DPDCHs transmitted simultaneously ( =N ) is an even number or an odd number, i.e. when N is an even number, HS-DPCCH is added to I-branch (Fig.1(a)), and when N is an odd number, HS-DPCCH is added to Q-branch (Fig.1(b)).
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