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1. Introduction

This contribution discusses the following two remaining issues in the UL power control in TDD eIMTA. 
·  Whether the subframe-set based uplink power control defined for accumulation power control should be also applied to absolute power control [1]

 REF _Ref383012735 \r \h 
[2];

·  Whether the TPC command received in DCI-3/3A should update the power control adjustment state in the subframes that are changed from SIB-1 UL to DL [2].  
2. Subframe-set in absolute power control 
The application of TPC command is memory-less in absolute power control, which makes it unnecessary to define additional subframe-set based operation. However, this is true only when TPC command is received. If no TPC command is received, current specification keeps the power control adjustment state 
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[image: image2.wmf])

1

(

)

(

-

=

i

f

i

f

c

c

, regardless whether subframes i and i-1 should follow the same OLPC parameter or not. For example, as shown in Figure 1, subframes {2, 7} are fixed uplink subframes following OLPC parameter set 1, and subframes {3,4,8,9} are flexible subframes following OLPC  parameter set 2. When 4dB TPC command is applied in subframe 4 to conquer strong DL interference, the PUSCH power in subframe 7 that experiences low interference is also increased by 4dB if no further TPC command is received, which wastes unnecessary power consumption and results in additional interference to adjacent cell. This violates the spirit of UL power control in eIMTA and weakens the capability in interference mitigation. Of course eNB can explicitly send additional absolute TPC command to adjust transmission power as desired in subframe 7, but this can cause more unnecessary L1 signaling overhead. As a better solution, if no TPC is received specifically for subframe 7, the power adjustment in subframe 7 should follow the one in subframe 2, which experiences the same interference type and has the same OLPC parameters. 
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Figure 1 Subframe-set based power control adjustment in absolute CLPC
Proposal-1: Subframe-sets defined for separate OLPC are also applied to absolute CLPC such that, if no TPC command is received for absolute CLPC in one subframe, the power control adjustment state in that subframe is the same as the one in the last subframe belonging to the same subframe set.  

3. TPC commands in UL-to-DL subframes 

According to current specification, 

·  The TPC command applied in a subframe only updates the power control adjustment state, without requiring PUSCH to be actually generated. 

·  The power control adjustment state is defined over all subframes including those other than SIB-1 UL subframes. 

Therefore, it is feasible for standard to specify that the TPC command (at least from DCI 3/3A) can be applied in a SIB1 UL subframe that is dynamically reconfigured as DL. In addition, there seems no need to add new specification in order to support this feature because the TPC timing in current specification is defined per SIB-1 UL subframes, not necessarily the subframes with real UL transmissions perceived by UE. On the other hand, if TPC command were not applied whenever the subframe is dynamically changed to DL, the effective TPC rate can become quite low for both legacy UE and eIMTA-enabled UE. In this case, the system may pay much unnecessary cost on UL for the eIMTA DL performance gain.   

Proposal-2:  UE should be able to update power control adjustment state in SIB-1 UL subframes that are reconfigured as DL. This does not require new specification change. 
4. Conclusions
This contribution is concluded with following proposals. 
Proposal-1: Subframe-sets defined for separate OL-TPC are also applied to absolute CLPC such that, if no TPC command is received for absolute CLPC in one subframe, the power control adjustment state in that subframe is the same as the one in the last subframe belonging to the same subframe set.  

Proposal-2:  UE should be able to update power control adjustment state in SIB-1 UL subframes that are reconfigured as DL. This does not require new specification change.
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