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1.0 Introduction

This paper intends to clarify the proposal for DL TPC published in [1] and address some concerns that the paper has caused. The following observed advantages of the proposed enhanced power control scheme: 

- Increase in system capacity over the existing TPC scheme

- Larger immunity to TPC errors under practical operation conditions

were demonstrated with dynamic system simulations. It is proposed that the SIR based power control method is adopted since it provides noticeable gain in the system performance with minor changes to the UTRA system. 

Also Nokia would like to thank IPWireless to extend the study beyond reasonable limits, as this points out the clearly some additional flaws of the current TPC scheme that we not particularly addressed in our proposal in [1].

2.0 Clarification on the TDD system simulations 

2.1 UL TPC error modeling

The issue of the using the undefined QPSK modulated TPC symbol states in Release 6 for the proposed scheme naturally rises concerns of the applicability of the proposed scheme in [1]. The reduction in the repetition coding naturally makes the TPC more vulnerable to errors. The power control procedure error modeling in the simulations was according to Figure 1. For the current Release 4 scheme only 1 bit was used and for the proposed scheme 2 independent TPC bits were used. This model does not take into account the dynamic UL conditions and rather studies the impact of the average TPC BER to TPC behavior. The TPC error was studied for TPC bit/bits error between [0,10%] and as shown in [1] under practical operation range the proposed scheme has demonstrated benefits over the existing Release 4 scheme. 
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Figure 1: TPC error modeling

As shown in Downlink Power Control Improvements for 3.84 Mcps TDD contribution by Nokia the realistic TPC error for 12.2 kbps reference channel in Case I is only 0.6% as defined in [2]. This is one order of magnitude less than the maximum studied TPC bit error. It was understood that extending the TPC BER beyond this point may be in the interest for proprietary solutions, but the usefulness of inner loop power control is questionable at such operation point and would not require extensive studies.

Also it is clear that the results presented in [1] are not directly comparable as the BER for 1-bit and 2-bit scheme are not equal, as the bit energies are different.

2.2 Additional findings regarding current Release 4 scheme

As highlighted in [3] there is interesting behavior of the DL TPC as function of TPC BER. Rather than just pointing out the problems Nokia chose to address the matter with reasonable TPC BER operation range. It is evident that the system capacity degradation of the different TPC step sizes is dependent on the operation point. The channel characteristics can be best met with flexible step selection. The following table taken from [1] difference that the gain between 11% to 30% can be achieved depending on TPC BER values for the scenario under study with Release 4 scheme with 3dB step size and proposed scheme.

Table 1: System performance between 3 dB and proposed scheme as presented in [1].
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We have found out similar behavior as pointed out in [3], that when TPC BER increases the TPC step size should decrease. Figure 2

 REF _Ref21779901 \h 
 shows the ideal link level performance of the DL received SIR for the 12.2kbps reference channel in Case I in [2]. 
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Figure 2: DL average received SIR over single connection as a function of BER with various TPC step sizes.

Depending on the assumptions the cross over point for the different step size varies. This was not particularly highlighted in [1] as the concern with high TPC BER is not real under practical operation condition and secondly the current Release 4 mechanism allow to counter the this problem already. 

There is naturally a point that the closed inner loop power control fails to give any benefit, but this point is not under discussion. As the proposed scheme is back wards compatible and the proposal allows to flexible with the step size selection and even possibility to disconnect the inner loop power control when necessary the proper network configuration and operation eliminates possibility of the system degradation feared in [3]. 

Analysis in [3] does not take into account in the link level analysis the possibility to disengage the inner loop power control.  It seems that the most appropriate reference point for over all comparison would be 1 dB step size as pointed out by the findings [3] and as "arbitrarily" selected by Nokia in [1]. 

3.0 Questions on IPW paper

Regarding the contribution [3] Nokia has several questions:

· The IPWireless link level assumptions are not directly comparable to any 3GPP reference channel configurations. The reasoning for this parameter selection is not evident from the paper and thus comparison to [1] is not possible.

· How does this parameter selection of the simulations and the simulation platform compare to the norm that has been agreed in 3GPP in Release 4 specifications? Based on the information the direct reproduction of the results is difficult and how well the used simulation platform conforms with existing WG4 requirements.

· The details of the analysis and selection of the parameters are not explicitly defined. It is assumed that selection of the parameters will have impact on the system performance and thus direct comparison to [1] is almost impossible.

In addition to these general questions there are several detailed technical concerns that needs to be clarified before any conclusions about the performance in [3] can be validated. The detailed comments can be delivered e.g. via reflector for off-line discussions. 

Based on the analysis presented in [3] it can be concluded that the selected study does not apply to proposal in [1] as the studied case is totally different with out any relevance to reference operation. The results in [3] show that with high BER the TPC performance of single link is questionable, but they fail to show how this applies to Nokia proposal or to practical TDD system operation. Our interpretation is that IPWireless does agree that Nokia proposal is suitable for TPC BER [0,10%] and that build in flexibility in the proposed TPC step size selection allows the TDD system have optimum capacity superior to the existing Release 4 TPC scheme.

4.0 Conclusion

This paper tried to address the concerns about the TPC BER modeling and couple of other issues in [1] that were risen after Seattle meeting. It is still proposed that the 2-bit method for inner loop power control is adopted for practical TDD operation under reasonable TDD operation conditions.
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