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1. Introduction
This paper presents simulation results for HSDPA adaptive modulation and coding scheme using RTFCI [1,2] and TPC commands as indication for downlink channel quality.  An example of UE measurement to obtain adequate TFRCI, which is not sensitive to multi-path environment, is provided to show that RTFCI used as quality indicator can be effectively used together with DPCH TPC commands. 

2. Simulation Methodology

Simulation is conducted as follows:

· Quality Measure is obtained using received CPICH.

· Quality measure is mapped to RTFRI as proposed in [1,2].  HS-DSCH Ec/Ior is set to –11dB.

· TPC is generated from DPCH using slot format #11 (SF=128 N_pilot=8).  Target SIR is set so that DTCH (12.2kbps reference channel defined in [3]) BLER is approximately at 1%.  TPC is generated using equivalent SIR based on [4].

· Node-B (BTS) determines TFRI based on reported RTFRI and received TPC commands as described in [5].
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Figure 1 Simulation configuration

Quality measure used above is an estimate of Es/No for input symbols of decoding chain and derived by following questions. 
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Quality measure is then mapped into RTFRI table.  The characteristics of described conversion under different channel environments are shown in Figure 2.  (2-path [0,-10] corresponds to observed multi-path level of 0dB and –10dB at HS-DSCH TTI instance) Threshold for each mapping is obtained from BLER characteristics of UE and can be reported to UTRAN as proposed in [2]. Note that quality measure obtained by above equation does not impose threshold change with multi-path environment under reasonable Doppler frequency for link adaptation.
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Figure 2 Quality measurement and RTFRI conversion

3. Simulation Results
Link level simulation is carried out as described in [6,7].  Following four schemes are evaluated:

· RTFRI is reported every HS-DSCH TTI. TPC is not used to derive DL channel quality.

· RTFRI is reported every HS-DSCH TTI. TPC is used to compensate for reporting delay.

· RTFRCI is reported every 40-TTI (80msec).  TPC is used to compensate for delay and missed RTFCI.

· RTFCI is reported every 40-TTI. TPC is not used de derive DL channel quality.

Figure 3-Figure 5 shows the simulation results under different propagation conditions.  Single path model (Fig. 3), 2-path model with average 2nd path level is –10dB relative to the main path (Fig. 4), and 2-path model with average 2nd path level is 0dB relative to the main path (Fig.5) are evaluated.  In all cases, determination of adaptation criteria using TPC compensated RTFCI can be said to be feasible.
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Figure 3 Throughput characteristics 1-ray model [fd=6Hz]
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Figure 4 Throughput characteristics 2-ray model [0: -10dB average, fd=6Hz]

[image: image6.emf]Fading 6Hz, 2-path(0,0)



0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

-2 0 2 4 6 8 10 12 14 16 18

^Ior/Ioc [dB]

Normalized Throughput

Fading 6Hz (0,0), Every TTI QI Report, No TPC Comp=OFF

Fading 6Hz (0,0), Every TTI QI Report, TPC Comp=ON

Fading 6Hz (0,0), QI Report per 40TTI, TPC Comp

Fading 6Hz (0,0), QI Report per 40TTI, TPC Comp=OFF


Figure 5 Throughput characteristics 2-ray model [0:0dB average, fd=6Hz]

4. Conclusion
Link adaptation simulation is conducted based on recent UL signalling proposal made in [1,2].  RTFCI feedback rate reduction using TPC as proposed in [5] is also investigated.  It is shown that RTFCI can be used efficiently for link adaptation, and we recommend UL signalling definition proposed in [1] together with UE specific threshold reporting proposed in [2] to be reflected in HSDPA specifications.
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