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1 Introduction
This contribution is re-submission of R1-132136. In RAN1 #72bis Chicago meeting, such working assumption has been agreed
Working assumption:
· At least for UL, the following scheme is supported for dynamic TDD UL-DL reconfigurations:

· Depending on the type of a subframe and/or type of interference seen by a subframe, the power control parameters and/or mechansim could be different between a flexible subframe and a fixed subframe

· Details of subframe-type dependent power control is FFS 
· Companies are encouraged to bring detailed proposals and performance evaluations in the next meeting. 

· Email discussion on evaluation assumptions by April 26  (Eric Eriksson, Ericsson)

We agree the potential benefit of UL power control enhancement. In this document we would like to discuss the detailed proposals on UL power control method. 
2 Discussion
Differentiation of power control parameters and/or mechanism 
Due to potentially larger interference difference between fixed subframe and flexible subframe, to differentiate the power control behaviour/parameter between fixed subframe and flexible subframe is a reasonable approach to handle different interference situations as agreed in RAN1#72bis. The differentiation of power control can be realized by open loop power control (OLPC) parameter (
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) and closed loop power control (CLPC) parameter (multiple 
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 and multiple TPC commands). 
For OPLC, 
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is semi-static parameter as the base of the transmission power, which is the desired or targeted signal strength received in eNB side [1]. 
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is the path-loss compensation factor. Due to different interference situation between fixed subframe and flexible subframe, the target received power and path-loss compensation factor could be different. Therefore, it is worth to consider differentiation of these parameters. 
For CLPC, it is also preferable to consider different 
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 for fixed subframe and flexible subframe because generally flexible subframe could have more dynamic interference variation. So based on analysis above, we have such proposal  

Proposal: Both OLPC and CLPC could be different between fixed subframe and flexible subframe. 
Indication of TPC command range 
Current power control command within the uplink scheduling grant (DCI format 0/3/4) consists of two bits, corresponding to the four different update steps, e.g. {-1, 0, + 1 or +3} dB in terms of accumulated case. In multiple CLPC, another range would be useful in order to adapt the more dynamic interference situation in flexible subframe. Example values could be {-4, 0, +4, +8} which have larger offset. eNB and UE need to have the same understanding of the meaning of these TPC bits. One method is to have different steps between grant for fixed subframe and that for flexible subframe. TPC command in uplink grant for flexible subframe is larger TPC command range. TPC command in uplink grant for fixed subframe is normal/smaller TPC command range. But this method is not so flexible considering in some case flexible subframe may have smaller interference variation [2] or similar interference situation with fixed subframe. In these cases, existing TPC range is more appropriate. In order to cover these cases, semi-static indication of TPC command range or to extend TPC bits range from 2 bits to 3 bits would be useful. But increasing TPC command fields from 2 bits to 3 bits would impact the DCI formats. So the standardization efforts are larger for that case. 
Another issue on the TPC command range can be decided purely eNB side. The basic principle should be the range should be decided by eNB with uplink measurement or received SINR and so on. But some additional measurement from UE could be useful for the proper setting of TPC range. For example, the measurement in zero-power CSI-RS resource might be useful. Such measurement is not only for TPC range but also useful for the decision of power control parameters. So here we propose 
Proposal: Semi-static indication of CLPC range is useful and extending TPC bit width is FFS considering DCI impact 
Proposal: Additional measurement by UE for better TPC could be considered
Necessity of combination with other interference schemes 

As we analyzed in [3], to increase the UE uplink transmission power in order to fight against the eNB downlink interference cause larger interference to other UEs and increase UE power consumption. Due to potentially larger power difference of eNB and UE, the gain of such uplink power increase is also questionable. In such case, to decrease downlink interference by eNB would be more useful. Therefore, downlink power control and uplink power control needs to be coordinated together to improve the SINR in eNB uplink receiver. So we propose  
Proposal: Uplink power control may be necessary to be combined with other interference mitigation schemes. Note that whether such combination is transparent to UE or not needs further discussion. 
PUCCH power control 
PUCCH is not protected by HARQ and especially ACK/NACK is quite important for reliable transmission of downlink. For the protection of PUCCH, one method is PUCCH is only to be transmitted in fixed subframe. This requires the modification of HARQ timing. The other method is the PRB pairs used for PUCCH is more interference protected, i.e. frequency domain ICIC in flexible subframes. It is also worth to think the coordination of PRB pairs for PUCCH and EPDCCH in flexible subframe among multiple eNBs. If PUCCH could be protected/coordinated well in flexible subframes, then it is not necessary to consider different parameters and/or mechanism for PUCCH between fixed subframe and flexible subframe. For UE power control perspective, existing parameter and/or mechanism could be reused. For X2 signallilng perspective, subframe dependent frequency domain ICIC would be required but the detail is FFS. So we propose 
Proposal: Existing PUCCH UE power control parameter/mechanism could be reused if PRB pair level interference coordination can be considered for PUCCH in flexible subframe. 

Proposal: X2 signaling to realize subframe dependent frequency domain ICIC is FFS. 
SRS power control 
It is FFS whether to have additional power control parameters/mechanism for SRS than PUSCH power control or to follow PUSCH power control in the subframe where SRS is sent.
3 Conclusion

This paper mainly discussed the potential power control parameters or mechanisms in eIMTA. We have following proposals, 

Proposal: Both OLPC and CLPC could be different between fixed subframe and flexible subframe. 
Proposal: Semi-static indication of CLPC range is useful and extending TPC bit width is FFS considering DCI impact 

Proposal: Additional measurement by UE for better TPC could be considered
Proposal: Uplink power control may be necessary to be combined with other interference mitigation schemes.

Proposal: Existing PUCCH power control parameter/mechanism could be reused if PRB pair level interference coordination can be considered for PUCCH in flexible subframe. 

Proposal: X2 signaling to realize subframe dependent frequency domain ICIC is FFS. 
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