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1
Introduction
 In the previous meetings, many issues related to UL power control had been discussed. With the progress on made agreements, some remaining issues left in the previous meetings still wait for the consensus. 
In this contribution, we show our views on TPC commands in DL grants for PUCCH(s) on a single UL CC.
2
Discussion
TPC commands in DL grants for PUCCH(s) on a single UL CC
In RAN1 59bis [1], it’s agreed that TPC in DL grant is applied to UL CC on which the ACK/NACK is transmitted. However, the case of multiple DL grants is FFS. Basically, with the number of PUCCH(s) nPUCCH, here are five alternatives for consideration:
· Alternative 1: For each group associated with a PUCCH, combined (e.g. SUM) TPC commands with possible newly defined granularity in groups to form derived TPC command(s), each for a PUCCH. 
· Alternative 2: For each group associated with a PUCCH, combined TPC commands with defined granularity (e.g. as Rel-8) in groups to form derived TPC command(s), each with defined upper and lower bound of power control (adjustment) range for a PUCCH.
· Alternative 3: Select certain number of TPC commands (e.g. with lowest difference of total power adjustment) for a PUCCH (may jointly considered with channel status or previous transmission status or power adjustment bound)
· Alternative 4: Same TPC commands from DL grants for PUCCH. 
· Alternative 5: Refer to a TPC command in only one DL grant
Either alternative 1 or alternative 2 provides good flexibility in scheduling for power control. In both of the alternative 1 and alternative 2, eNB considers jointly derivation of TPC commands in groups for each of PUCCH(s). Ideally, once the UE receives the TPC commands in downlink grants, the UE derives TPC commands for each PUCCH(s) as expected by the eNB. However, since the UE may miss some DL grants, granularity and power adjustment bounds of the TPC commands should be justified and investigated according to the requirement of tolerance (e.g. for small granularity, miss detection of few DL grants should not have significant impact). 

Alternative 3 provides good compromise on flexibility and simplicity on one hand, while it’s not robust (due to missed grant) on the other hand (FFS). Nevertheless, alternative 3 at least can make sure power adjustment in constraint level.  
As to alternative 4, this is a simplest and most robust approach but cannot completely be adapted to power control need, especially PUCCH on the band edges. In other words, it can only offer a rough power adjustment with redundancy. In addition, there might be no way to make sure all TPC commands the same due to TPC commands in PDCCH because of SPS activation/release. In addition, in [2], TPC in some carriers might be used for ARI indication so that it’s not possible to maintain all TPC commands always the same. 
For alternative 5, there are two ways around, by TPC in a configured/intended DL grant on a CC or TPC with highest/lowest power adjustment level. However, the first way will restrict the scheduling flexibility (e.g. should always present) while the second way is not robust since DL grant may be missed and intended power adjustment level is hard to be justified (up or down). 
According to above, we favour to alternative 1 (granularity) or alternative 2 (power adjustment bound). However, judging from the current timeline, even though using TPC in a configured/intended DL grant on a CC (e.g. PCC) for the PUCCH format (other than format 3) will reduce the scheduling flexibility and robustness, it might be the simple and consistent way to go. 
To support carrier aggregation operation, we propose that:

Proposal:  Using a TPC in a configured/intended DL grant on a CC (e.g. PCC) for power control of PUCCH corresponding to PDSCHs by multiple DL grants. 
3
Conclusions 
In this contribution, we discuss issues related to TPC commands in multiple DL grants for PUCCH.
It’s proposed that RAN 1 discusses and agrees on the following:

Proposal:  Using a TPC in a configured/intended DL grant on a CC (e.g. PCC) for power control of PUCCH corresponding to PDSCHs by multiple DL grants. 
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