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1 Introduction
Working assumption on studying CSI-RS based measurement and its received power reporting was agreed in RAN1#67 [1]. This is beneficial for downlink CoMP to measure the channel condition between a UE and each TP. Also, CSI-RS based measurement results can be used for RP selection in UL CoMP. On the other side, introduction of CSI-RS based PL estimation for power control was also discussed for uplink CoMP [2]; it can be useful for power control in CoMP scenario 4. 
In this contribution, we elaborate possible power control procedures using CSI-RS configured on each RP independently.
2 CSI-RS based RP selection and PL estimation for power control
The optimal transmit power for uplink CoMP is highly depending on the selection of RP set served for a UE. It varies according to the UE mobility because of the PL changing for the serving RP set. Additionally, when the RP set and/or PL reference RP changes, the optimal transmit power also changes.

Such operation can be realized by CSI-RS based RP selection and PL estimation for power control. The CSI-RS based RP selection could be done as follows:

1. CSI-RS configurations are set to the RPs as a NW side operation.

2. Information on CSI-RSs corresponding to currently connected RP set and possible RP candidates are indicated to the UE.

3. The UE measures received signal powers of the indicated CSI-RSs.

4. Depending on the configuration, the UE reports the measurement results to the NW in event based and/or periodical manner. The event configuration could be like "candidate RP becomes offset better than current RP", which is a similar event as A3 in [3].

5. The NW selects RP set to be served for the UE based on the measurement report.
In addition to the above, estimation of PL value is necessary to calculate the transmit power. The PL can be calculated as 

PL = CSI-RSreferenceSignalPower – higher layer filtered received power of CSI-RS.
There are several possible options for the PL calculation and indication of CSI-RSreferenceSignalPower:

Option 1: UE-based power control
CSI-RS transmit powers of RP set are indicated to the UE in advance and the UE calculates PL estimate using measurement result and the indicated CSI-RSreferenceSignalPower of the PL reference RP. By choosing RP with minimum PL as the PL reference, optimal open-loop power control for an RP could be done; power consumption and interference from the UE can be minimized. However, RP selection, at least PL reference RP selection, is no longer transparent to UE; which RP is the PL reference should be indicated to UE.

The option 1 can be understood as the UE-based power control since the NW just indicates which RP is the PL reference and the PL estimate is calculated using CSI-RS measurement by UE.For option 1, CSI-RSreferenceSignalPower(s) should be indicated to the UE in advance. The NW also needs to indicate which RP is selected as PL reference. If the NW indicates multiple CSI-RSreferenceSignalPower in advance,  the NW just indicates which RP is the PL reference when the PL reference RP changes. This could be done with a fast signaling, e.g. MAC control signaling or PDCCH. Another usage of multiple CSI-RSreferenceSignalPower is to calculate a PL value that takes into account the multiple RP reception. On the other hand, if the NW indicates single CSI-RSreferenceSignalPower, the NW should overwrite that value every time the PL reference RP changes. This can be simple but does not reflect the multiple RP reception. For high mobility UEs perspective and multiple RP reception, indicating multiple CSI-RSreferenceSignalPowers would be better. 

Option 2: NW-based power control
In option 2, on the other hand, NW controls PL estimate. Since the received signal powers of CSI-RSs are shared between the NW and the UE through CSI-RS measurement and reporting procedures, PL estimate value at the UE can be controlled/calculated by the NW, by choosing appropriate value for “CSI-RSreferenceSignalPower”. This value could be different from the actual CSI-RS transmit power of the PL reference RP. Without changing “CSI-RSreferenceSignalPower”, just to update the power offset value (P​0) and/or TPC command is also possible.
For option 2, indicating one CSI-RS referenceSignalPower is sufficient. The NW changes that value to control the PL estimate at UE. Which RP is selected as PL reference is need to be indicated to calculate the transmit power at UE side, similar to option 1. However, the PL reference RP and the RP with minimum PL can be differentiated. In order to support high mobility UEs, the NW frequently adjusts the parameter “CSI-RSreferenceSignalPower”, power offset (P0) and/or TPC command. Therefore, this method is only valid for low mobility UE, which is the main target of CoMP. In contrast to option 1, option 2 can be understood as NW-based power control.

3 Use of SRS for RP selection and power control 
SRS is basically used to measure CSI at the NW side to perform frequency-domain PUSCH scheduling and MCS selection, but it can also be used for RP selection and power control (with PHR information). However, the measurement accuracy might be poor due to fading and interference fluctuation especially for an RP with a large distance from the UE. Therefore, it is not desired to rely only on SRS. On the other hand, SRS can be used for assisting RP selection and power control based on CSI-RS. For example, NW can use SRS to decide which RP’s CSI-RS information to be indicated to the UE. 
In order to measure SRS received power accurately at RP candidates as well as the currently connected RP set, SRS coverage should be larger than PUSCH. This can be realized by proper SRS interference coordination among multiple RPs and/or different power setting on SRS.
4 Conclusion
In this contribution we elaborated possible power control procedures in conjunction with RP selection using CSI-RS configured on each RP. Using power control with CSI-RS based pathloss estimation, both UE-based and NW-based power control are operable. 
· For UE-based power control, CSI-RS transmit power(s) are indicated to the UE in advance. UE calculate a pathloss for RP(s) which is indicated by the NW. Taking into account multiple RP reception and high mobility, it is useful to configure multiple CSI-RsreferenceSignalPower in advance and indicate RP in a fast manner. 
· For NW-based power control, the NW changes the value of CSI-RSreferenceSignalPower and/or power offset (P0) to track the RP change and/or multiple RP reception. TPC command also works well for the same purpose.
SRS can be used to obtain complemented information for CSI-RS based RP selection and power control. SRS coverage enhancement may need to be studied since the purpose of SRS transmission in the current spec is just to perform frequency-domain PUSCH scheduling and MCS selection.
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