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1
Introduction
In RAN1 #66 [1], uplink power control for CoMP Scenario [2][3] has been discussed, and the results are shown as following:
Enhancements to the uplink power control for open-loop as well as closed-loop operation may be considered including e.g.
· enhancement to support selection of intended reception point(s) 
· potentially take into account new interference environment
· path-loss determination and signaling that targets intended reception point(s)
· reception point(s) may vary for different uplink physical channels
In addition, coexistence with legacy UEs should be considered in these enhancements.
In this contribution, we focused on the enhancement for uplink closed-loop power control of CoMP scenario 3, with low power RRHs within the macro cell coverage where the transmission/reception points created by the RRHs have different cell ID as the macro-cell. We find out the inverse relation between downlink path loss from cell-specific reference signal and real uplink path loss when UE transmit or receive from different points. Using this relation, we have two options to enhance system performance. The first option is to estimate the real uplink path loss by linear equation. The second option is to catch up with real power needed in uplink by power control.
2
Discussion
In CoMP scenario 3, UE may receive or transmit to multiple points, and the downlink transmission points and the uplink reception points are usually different. In R-10, the UE calculate the path loss through the cell-specific reference signal in downlink and use it for uplink transmission power decision. In single-cell scenario, it works. However, it fails for the CoMP scenario 3 since the uplink points and downlink points are usually different. The real path loss of uplink and the calculated path loss of downlink are usually different. 
As provided in [4] for CoMP scenario 3, the downlink area of pico-cell is contained in the uplink area of pico-cell since the downlink power of macro-cell is higher than the pico-cell. After the simulations, we find that most of the UEs with different transmission and reception points are usually between macro-cell and pico-cell. In this area between macro-cell and pico-cell, there is a relation between the downlink path loss and uplink path; the more the calculated downlink path loss, the less the real uplink path loss.
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Fig 1, downlink and uplink area for CoMP Scenario 3 macro-cell and pico-cell
We propose that we can mitigate the problem of power imbalance of CoMP scenario 3 by estimating the real uplink path loss from calculated downlink path loss. As mentioned above, for most the UEs with different uplink and downlink points the real uplink path loss is unknown. However, UEs receive calculated downlink path loss from cell-specific reference signal. We can estimate the real uplink path loss by the calculated uplink path loss using this relation. In simple situation, if the UE moves toward RRH1 in fig1, the real uplink path loss of this UE is decreasing, however its downlink path loss is increasing since it is away from eNB1. In another situation, if the UE is away from the RRH1, the real uplink path loss of the UE is increasing so the downlink path loss is decreasing. We can enhance the system performance by using this relation.
Option 1
In this contribution, we assume that their relation is linear:
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, where 
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and 
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are needed to determined by simulations. In order to get these two parameters, we propose a regression model.
Proposal 1
For CoMP Scenario 3, we propose that we can enhance system performance by getting more accurate uplink path loss form the estimation.
Option 2
UL power control [5] is required for all uplink channels including PUSCH, PUCCH, SRS and PRACH. The PUSCH power control expression is given as 
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For brevity, we list only some parameters relevant to this discussion:
· 
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 is the downlink pathloss estimate calculated in the UE for serving cell 
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 in dB and 
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 = referenceSignalPower – higher layer filtered RSRP, where referenceSignalPower is provided by higher layers and RSRP is defined in [5] for the reference serving cell and the higher layer filter configuration is defined in [11] for the reference serving cell. The serving cell chosen as the reference serving cell and used for determining referenceSignalPower and higher layer filtered RSRP is configured by the higher layer parameter pathlossReferenceLinking.
· 
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 is a correction value, also referred to as a TPC command and is included in PDCCH with DCI format 0/4 for serving cell 
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or jointly coded with other TPC commands in PDCCH with DCI format 3/3A whose CRC parity bits are scrambled with TPC-PUSCH-RNTI. The current PUSCH power control adjustment state for serving cell 
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is given by
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· 
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 if accumulation is enabled based on the parameter Accumulation-enabled provided by higher layers or if the TPC command 
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PUSCH,
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 is included in a PDCCH with DCI format 0 for serving cell 
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 where the CRC is scrambled by the Temporary C-RNTI

In this contribution, we propose we can use closed-loop power control to modify the real uplink path loss. If the calculated downlink path loss decreases, the real uplink path loss increases. Since this relation, we can accumulatively get close to the real uplink path loss by UE-specific accumulative TPC commands. In one situation, if the received downlink path loss is decreasing, the uplink path loss is prone to increasing. Hence, in this situation, we increase the power we transmitted in uplink. In the other situation, if the received downlink path loss is increasing, we decrease the power we transmitted in uplink, since the uplink path loss is prone to decreasing.
Proposal 2
For CoMP Scenario 3, we propose that we can accumulatively get close to the real uplink path loss by the UE-specific accumulative TPC commands in uplink power control.
3
Conclusions
In this contribution, we focus on enhance the system performance by using the inverse relation between downlink path loss from CSRS and real uplink path loss; if the downlink path loss increase, the uplink path loss decrease. We propose two options to enhance the system performance. The first option is to estimate the real uplink path loss from downlink path loss, and it needs two parameters send to UE to implement this option. The second option is to enhance the system performance by catching up with real power we need in uplink by step power control in UE-specific TPC commands.
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