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1.0 Introduction

An enhancement to the current Release 4 downlink inner loop power control scheme was proposed in [1]. Simulation results in realistic TDD environments were also presented to demonstrate the advantage of this scheme over the current Release 4 solution.

However, there were some questions raised regarding the TPC error rates assumed in that proposal and more results were requested in order to demonstrate the claimed benefits in more detail. In this proposal, we attempt to clarify some of those issues.

2.0 Link Simulation Results

Link level simulation results for estimating the realistic TPC BER are presented in the figures below. The methodology used is to obtain the TPC BER from the raw BER obtained from link-level simulation results. In the Release 4 scheme, there is a  QPSK TPC symbol  for the single TPC bit, so the TPC advantage is 3 dB from the repetition coding. In Figure 1 and Figure 3 below uplink BLER and BER plots for 12.2 kbps with Case 1 multipath [3] are shown. At 1% BLER the Îor/Ioc is about 3.4 dB. Since there are two raw TPC bits combined into TPC bit, the Îor/Ioc must be increased by 3 dB for TPC bits. From Figure 3 the raw BER at 3.4 dB can be seen to be about 2% for the proposed 2 bit asymmetric scheme. Adjusting by 3 dB yields an equivalent TPC BER of approximately 0.6% for the current scheme.
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Figure 1: UL 12.2kbps MMSE-BLE MUD BLER vs. measured Îor/Ioc in WG4 Case I.
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Figure 3: UL 12.2kbps MMSE-BLE MUD BER vs. measured Îor/Ioc in WG4 Case I.

3.0 System level simulations

The same scenario as depicted in [1] was simulated with 0.6% TPC BER for current Release 4 TPC scheme and was compared to proposed scheme in [1] with 2% TPC BER. Also the impact of the UE SIR measurement error was taken into account in these simulations. The asymmetrical step sizes selected were 2 and 4 dB UP and 1 and 3 dB down to counter the channel characteristics better. The threshold used in the simulations was (2 dB for larger step.

3.1 UE SIR measurement error modeling

SIR estimation is modeled so that a bias and normally distributed error is added to the true SIR value. These parameters were defined experimentally with a link-level implementation for fading channel conditions. The results are depicted in Figure 5, which shows how true SIR values relate to the estimated SIR values: the lower is the true SIR, the higher is the bias and standard deviation for the error. 
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Figure 5: SIR estimate as a function of ideal SIR value.

3.2 Current Release 4 Simulation results

3.2.1 Release 4 performance in presence of SIR measurement error 

The SIR measurement error to capacity in the simulated environment is summarized in Table 1 for current Release 4 TPC schemes. The capacity loss is presented compared to case with ideal SIR measurement at UE. As can be seen the capacity loss is not significant. The SIR measurement impact does not change the relative performance of the current TPC schemes.

Table 1: SIR measurement error impact to system capacity in Current Release 4 TPC scheme.

Step size (dB)
Capacity loss

1
3.4%

2
1.5%

3
3.0%

3.2.2 Comparison of Release 4 schemes and asymmetrical 2-bit scheme

The system capacity difference between 1 dB, 3 dB and 2-bit asymmetrical scheme is presented in Figure 7. 
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Figure 7: System capacity at 98% satisfied rate at WG4 reference channel operation point for 12.2 kbps. For current scheme 0.6% TPC BER is used and for 2-bit scheme 2% TPC BER is used as derived in Section 2.0. The SIR measurement error is taken into account in these simulations.

4.0 Conclusion

This proposal attempts to clarify some of the questions raised regarding the accurate TPC error rate, which were raised when [1] was presented at an earlier WG1 meeting. Link level simulation results are presented to show the WG4 reference channel comparison point between the two schemes.

The system level simulations show the gain of the proposed scheme to be 16% compared to 3 dB step size Release 4 scheme. This system gain is significant in the presence of SIR measurement error and thus it is recommended that 2 bit scheme be adopted as an  improvement to the current Release 4 scheme.

5.0 References
[1] R1-02-1153, Nokia, “Downlink Power Control Enhancements for 3.84 Mcps TDD”, 3GPP TSG RAN WG1#28, Seattle, USA, 19th-22nd August 2002

[2] 3GPP TR25.942 v4.1.0 – RF System Scenarios

[3] 3GPP TS25.105 v5.0.0 – BS Radio Transmission and Reception (TDD)







5
5

_1095294621.bin

