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1. Introduction

A number of uplink CQI(Channel Quality Indicator) coding method for HS-DPCCH have been discussed so far [1][2][3][4][5]. In the previous Orlando meeting of RAN1#24, UEP (Unequal error protection) method was agreed as the uplink CQI coding method and the Philips proposal [5] was included in the TS25.212. However, LGE compared the various CQI coding schemes and indicated there exists a UEP shceme that shows better performance [6]. In principle, there was an agreement on LGE’s results. However, the decision was made that LGE’s proposal would be revisited in RAN1#25 meeting in order to look at more closely. Therefore this paper presents additional simulation results in order to confirm the performance of the proposed basis sequence for CQI coding.

2. Proposed CQI coding methods based on UEP

The proposed CQI coding schemes based on UEP are described very briefly.

2.1 CQI coding scheme in TS 25.212 [5] [7]

In Table 1, the basis sequences for CQI coding used in TS 25.212 [7] is depicted. In order to extend from (16,5) TFCI code to (20,5) CQI code, the basis sequence is extended and the extended parts are filled with yellow colour in table below. Hereinafter, the basis sequence part that is the same as the basis sequence of (16,5) TFCI code in Rel99 will be omitted for convenience.

<Table 1> Basis sequences for (20,5) code in TS

	I
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4

	0
	1
	0
	0
	0
	1

	…
	…
	…
	…
	…
	…

	15
	0
	0
	0
	0
	1

	16
	0
	0
	0
	0
	1

	17
	0
	0
	0
	0
	1

	18
	0
	0
	0
	0
	1

	19
	0
	0
	0
	1
	0


2.2 Modified CQI coding schemes [6]

In Table 3, the basis sequences for modified CQI coding in [6] are shown. In order to extend from (16,5) to (20,5), the basis sequence is extended and the extended parts are filled with yellow colour in table below. The MSB error protection capability of various CQI coding schemes is shown in Table 2.

<Table 2> MSB error protection of CQI coding schemes

	CQI coding scheme
	Case 1
	Case 2
	TS
	Case 3

	MSB error protection
	Low                                                                            High


<Table 3> Basis sequence tables for Case 1,2,3

	Case1
	
	Case2
	
	Case3

	I
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	
	I
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	
	I
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4

	0
	1
	0
	0
	0
	1
	
	0
	1
	0
	0
	0
	1
	
	0
	1
	0
	0
	0
	1

	…
	…
	…
	…
	…
	…
	
	…
	…
	…
	…
	…
	…
	
	…
	…
	…
	…
	…
	…

	15
	0
	0
	0
	0
	1
	
	15
	0
	0
	0
	0
	1
	
	15
	0
	0
	0
	0
	1

	16
	0
	0
	0
	0
	1
	
	16
	0
	0
	0
	0
	1
	
	16
	0
	0
	0
	0
	1

	17
	0
	0
	0
	1
	0
	
	17
	0
	0
	0
	0
	1
	
	17
	0
	0
	0
	0
	1

	18
	0
	0
	1
	0
	0
	
	18
	0
	0
	0
	1
	0
	
	18
	0
	0
	0
	0
	1

	19
	0
	1
	0
	0
	0
	
	19
	0
	0
	1
	0
	0
	
	19
	0
	0
	0
	0
	1


3. Simulation of CQI coding schemes

The CQI coding schemes can be compared with respect to BER, RMS error and system throughput. There is a trade-off between BER and RMS error, however the UEP was preferred in the last meeting in order to minimize the RMS error. Therefore, it seems reasonable to consider the system throughput as a criterion. Since the BER and RMS error performance were already given in [6], here, only system simulation results will be shown including additional simulation results.

The system throughput is calculated using simplified system level simulation. We join together conventional analytic system level simulator and uplink CQI coding schemes. With combined system level simulation and uplink CQI coding, the BER and RMS error is considered at the same time. The detailed simulation assumptions are described in Annex.

In order to consider another uplink channel environment, the simulation in uplink fading channel has been added. The system Throughput is shown in Fig 1 for uplink AWGN case and in Fig 2 for uplink fading(120km/h). In Fig 1 & 2, x-axis represents the UL Eslot/No and y-axis shows the throughput [bps]. The order of system throughput performance is as follows: 

Case 3 > TS > Case 2 > Case 1
( ( better       …        worse (  )

Both the uplink AWGN and fading channel case bring about the same results of order of system throughput. In both cases, Case 3, which gives the strongest MSB protection, shows the best performance. 
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<Fig 1> System Level Simulation Results of CQI coding schemes in AWGN
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<Fig 2> System Level Simulation Results of CQI coding schemes in fading(120km/h)

4. Conclusion

In the current specification, UEP is accepted as a CQI coding scheme, which is to put much protection on MSB (most significant bit). From the simulation results in this paper, it is confirmed that Case 3 shows better throughput than any other cases including the case in TS because of its MSB protection capability. Therefore we propose that the basis sequence table for Case 3 be included for CQI coding in TS, since it is very reasonable approach to select a better scheme.
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Annex. Simulation Environments

· Cell layout:

19 hexagonal cells

3-sectors per cell

Distance between two cells=2.8km

· Measurement taken from centre cell

· Propagation condition: as in [8]

· Shadowing condition: 

correlation between sites=0.5

correlation within cell=1.0, standard deviation of log-normal = 8dB

· Channel: Single-lay (3km)

· HS-DSCH TTI: 2msec

· TFRC(Modulation and Coding Scheme)

TFRC1 (QPSK, R= 1/4)

TFRC2 (QPSK, R=1/2)

TFRC3 (QPSK, R=3/4)

TFRC4 (16QAM, R=1/2)

TFRC5 (16QAM, R=5/8)

TFRC6 (16QAM, R=3/4)

· HARQ: yes

· CQI 

feedback delay: none

value selection: Not TFRC reference list, just SIR

· Number of HS-DSCH code used: 10 with SF=16
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