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1. Introduction
 The power balancing mechanism is applied during the soft handover in order to mitigate the power drifting between the active set NodeBs. The power drifting occurs due to the independent TPC reception error at each NodeB, which would cause unnecessary increase or decrease of DL transmission power. Especially, in case of F-DPCH, the TPC commands for downlink power control is generated so as to meet the quality target for F-DPCH only. This means that the DL DPCCH power from the non-serving NodeB would not be taken into account in the inner loop power control, even if the transmission power becomes too large due to the TPC error. Therefore, the power balancing mechanism is still more important to keep the DL power of the non-serving NodeB properly. In this document, we discuss the impact of the DPCCH gating on the power balancing mechanism. 
2. DL transmission power during UL DPCCH gating
 When the DPCCH gating pattern is activated, TPC bits for downlink power control (sent on uplink DPCCH) are transmitted only partially, e.g. in a few slots every few radio frames. Hence, the inner loop power control for DL F-DPCH/DPCCH cannot be performed properly during the UL DPCCH transmission gaps in the DPCCH gating pattern. This impact has been already investigated in [1]. The simulation results show that the performance of F-DPCH is not degraded, even if a fixed power (no power control) is applied during the UL DPCCH transmission gaps. Therefore, it was proposed not to have power control during the gaps in [1]. Meanwhile, [2] proposes to stop transmission of F-DPCH during the UL DPCCH transmission gaps. 
 In either case, the UTRAN behaviour for downlink power control on F-DPCH/DPCCH should be reviewed. In [3], the downlink power control is defined as follows, 
After estimating the k:th TPC command, UTRAN shall adjust the current downlink power P(k-1) [dB] to a new power P(k) [dB] according to the following formula:

P(k) = P(k - 1) + PTPC(k) + Pbal(k),

where PTPC(k) is the k:th power adjustment due to the inner loop power control, and Pbal(k) [dB] is a correction according to the downlink power control procedure for balancing radio link powers towards a common reference power. 

 Here, Pbal is calculated by NodeB so as to meet the following requirement defined in [4]. 
The power balancing adjustment shall be superimposed on the inner loop power control adjustment if activated. The power balancing adjustment shall be such that:
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 with an accuracy of ±0.5 dB

where the sum is performed over an adjustment period corresponding to a number of frames equal to the value of the Adjustment Period IE, Pref is the value of the DL Reference Power IE, PP-CPICH is the power used on the primary CPICH, Pinit is the code power of the last slot of the previous adjustment period and r is given by the Adjustment Ratio IE. 

 If DL F-DPCH/DPCCH power is not controlled during the UL DPCCH transmission gaps, the meaning of the above requirement is not clear. One interpretation could be the requirement should be met even if the UL DPCCH transmission gaps are included in the adjustment period. In this case, an amount of power correction according to the power balancing is kept same, although the inner loop power control is very slow due to the gated transmission of TPC commands. Consequently, the transmission power of DL F-DPCH/DPCCH would be pushed down/up so as to be close to a reference power as shown in Figure1. This situation is not preferable in terms of the degradation of DL F-DPCH/DPCCH quality (when a reference power is lower than an optimum one) or unnecessary increase of DL transmission power (when a reference power is higher than an optimum one). 
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Figure 1 Example of downlink transmission power variation with DPCCH gating 
3. Possible solution
 In order to avoid the above situation, the amount of the power correction according to the power balancing should be also reduced during the DPCCH gating. In order to realize it, we could introduce a parameter in order to change the power balancing requirement depending on the activation of DPCCH gating. For example, the following change could be applied.
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 with an accuracy of ±0.5 dB

 Here, “S” (hereafter, called as “PB factor”) should be set to 1 in case of “normal mode”, and it should be set to a smaller value than 1 when UL DPCCH gating pattern is applied.
 One possible problem could be a trigger to change the PB factor at NodeBs. The serving nodeB seems have no problem because the serving NodeB can detect the activation of the DPCCH gating (i.e. ConCon initiation) from the HSDPA/HSUPA activity information (based on MAC-hs/MAC-e buffer). However, it would be difficult for the non-serving NodeB to detect the activation, unless there is an uplink signaling to inform it. The non-serving NodeB may be able to perform a blind detection of the DPCCH gating activation, but it would take some time to detect it with enough reliability. Therefore, this impact should be further investigated. 
 Note that a similar problem may occur in the “target SIR reduction”. However, the impact should be smaller, because the TPC commands are transmitted even in the reduced power mode, and the reduced target SIR could be set so as to meet the target TPC quality at least at the serving NodeB.
4. Conclusion
 In this document, we have discussed the impact of the DPCCH gating on the power balancing mechanism. If the DPCCH gating is applied, the following issues should be further considered and investigated.
· Enabling to change the power balancing requirement (i.e. the amount of the power correction) depending on the activation of the DPCCH gating.
· How to trigger the change of the power balancing requirement, especially at the non-serving NodeB
 We propose to add the above issues in the section for the open issues on DPCCH gating (section 4.2.4) in the TR25.903.
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