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1 Introduction

This contribution discusses some remaining issues on UL power control (PC) for eIMTA, including:

a) The value range for 
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b) The value range for 
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c) The initialization for the closed loop power control component of the first and second UL PC processes for the respective first and second subframe sets.
d) The applicability of two subframe sets and respective UL PC processes when a UE configured with eIMTA operates with a TDD UL-DL configuration signaled by higher layers (legacy TDD UL-DL configuration).

2 Remaining Issues on UL Power Control for eIMTA
The following are some remaining issues on UL power control for eIMTA.

1) Value Range for 
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For the first subframe set, the value ranges for 
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 can be the same as for the conventional operation (based on RAN1 guidance, RAN2 decided that subframes in the first set follow the “default” 
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). For the second subframe set, the value range for 
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 can be increased to combat DL interference while the value range for 
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 can be same as for 
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. During the evaluations for the throughput gains from the second UL PC process, the useful values of 
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 for the second UL PC process were larger by 5-20 dB than for the first UL PC process. Therefore, for the second UL PC process, additional values in the range of 5-20 dB can be added to the existing values for 
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Proposal 1: The value range for 
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 can be increased by 20 dB. The value range for 
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 is same as the value range of 
[image: image24.wmf])

(

c,2

PUSCH,

O_NOMINAL_

j

P

 and same as the value range for 
[image: image25.wmf])

(

c

PUSCH,

O_NOMINAL_

j

P

.
2) Value Range for 
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As the separate configurations of 
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 for the first subframe set and the second subframe set intend to capture the likely different target UL data BLERs for a UE in the two subframe sets and as the existing value range for 
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 already accounts for the possible range of UL data BLERs, no change is needed for the existing value range of 
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3) Initialization of Closed Loop Power Control for 2nd UL PC Process 
According to the Rel-11 specifications, for both types of 
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 (accumulation or current absolute), the first value is set as 
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 is received by higher layers. An extension of the above to eIMTA would initialize 
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 for the first UL PC process and initialize 
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 for the second UL PC process. This is detrimental and can result to a PUSCH/SRS transmission power that is significantly different than a desired one. Consequently, after configuration with eIMTA, a UE may need to transmit potentially many PUSCH/SRS either with a power that is too low, resulting to unreliable receptions, or with a power that is too high resulting to increased interference. This is unlike conventional operation where prior to PUSCH/SRS transmissions a UE already establishes a proper 
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 value through the RACH procedure. 
Fundamentally, as closed-loop power control intends to track channel fading, it is detrimental to erase prior channel tracking when a UE is configured for eIMTA operation. Therefore, when the UE begins eIMTA operation in subframe 
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 and for a conventional accumulated closed loop power control value of 
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Proposal 2: A UE that begins operating with eIMTA in subframe 
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 is the closed-loop component of the conventional UL PC process in subframe 
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4) Use of the second UL PC process when a UE operates with legacy TDD UL-DL configuration

One aspect that may need to be clarified for a UE configured with eIMTA operation and with first and second subframe sets having respective first and second UL PC processes for PUSCH/SRS transmissions is the applicability of these first and second UL PC processes when the UE does not detect the DCI Format 1C with eIMTA-RNTI. Although the UE reverts to monitoring (E)PDCCH and performing CSI measurements according to the legacy TDD UL-DL configuration when it does not detect the DCI format 1C with eIMTA-RNTI at the last frame of a respective transmission period, the UE should not revert to using the same (first) UL PC process for all UL subframes. This is because the UE can transmit PUSCH/SRS in an “UL flexible” subframe (following a respective scheduling assignment) and, in that case, the UE should apply the UL PC process associated with the respective subframe even when the UE is in fallback mode and uses the legacy TDD UL-DL configuration for (E)PDCCH monitoring and CSI measurements. 
Proposal 3: A UE configured with eIMTA and with first and second subframe sets having respective first and second UL PC processes, transmits PUSCH/SRS in a subframe according to the associated UL process regardless of whether the UE operates with a TDD UL-DL configuration signaled by DCI Format 1C with eIMTA-RNTI or with a TDD UL-DL configuration signaled by higher layers. 
3 Conclusions

This contribution considered remaining issues related to RRC signaling and proposes the following.
Proposal 1: The value range for 
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Proposal 2: A UE that begins operating with eIMTA in subframe 
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Proposal 3: A UE configured with eIMTA and with first and second subframe sets having respective first and second UL PC processes, transmits PUSCH/SRS in a subframe according to the associated UL process regardless of whether the UE operates with a TDD UL-DL configuration signaled by DCI Format 1C with eIMTA-RNTI or with a TDD UL-DL configuration signaled by higher layers. 
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