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1. Introduction
In the context of UL CoMP, enhancements to UL power control have been discussed in RAN1 meetings. Roughly two approaches to the enhanced UL power control have been proposed: CSI-RS based PL estimation and RRC-signaled UE-specific adjustment. In RAN1#67, two large groups of company each proposed different working assumption proposals. The discussion on the proposed working assumptions failed in making any conclusion or consolidation, leaving the following observation.

· For the cases simulated so far, network signalling based approach has similar performance as CSI-RS base PL estimate approach

· Additional simulation of high mobility cases may be helpful

· In the case of RRC based approach, the network needs to monitor COMP UE uplink signals at multiple points, 

· CSI-RS based approach is available only after CSI-RS is configured, 

· In order for the network to figure out the CSI-RS configuration, one alternative is for the network to measure COMP UE uplink signal at multiple points

· Another alternative is based on UE measurement and reporting of  RRM measurement set

It was decided to continue the discussion taking the observation into account.
With our support for CSI-RS based approach, the present document discusses a solution to DL path loss determination in CSI-RS-based UL power control approach for Rel-11 CoMP Scenario 4.
2. Solution to DL path loss determination in CSI-RS-based PC for CoMP Scenario 4
We propose the following solution to DL path loss determination to be used in CSI-RS-measurement-based UL power control for Rel-11 CoMP Scenario 4. 

Each RRH is assigned only one CSI RS configuration (index = {0,1,2,3,…19} [1]). Neighboring RRHs are configured with different CSI RS configurations which are orthogonal to each other, and transmit CSI RS on different resource elements.
CSI RS configuration groups are pre-defined which each includes N of the 20 Rel-10 CSI RS configurations. Each group is assigned one unique index, and has sub-indexes whose number is the same as N, the number of CSI RS configurations in the group. N may be 4. The number of CSI RS configuration group is M.
The network configures RRHs in a macro cell to detect and measure UL signals from a target UE. The UL signal could be a dedicated preamble. The measurement results from the RRHs all together can show which RRHs can be close to the UE and which CSI RS configuration group can be most appropriate for the UE. The UE is signaled one CSI RS configuration group index ({0,1,2,..M-1}) and configured to periodically measure all the CSI RS in every CSI RS configuration in the group and determine which CSI RS configuration’s CSI RS can be detected at the maximum receive power. And the UE sends the sub index ({0,1,.,N-1}) corresponding to the determined CSI RS configuration, to the macro eNodeB in the cell. By the sub index received, the macro eNodeB determines which RRH should serve the UE.
Table 1 is just an example for demonstration of the CSI RS configuration group concept. Its detail is to be studied.
Table 1  CSI RS configuration group index table (just example for explanation of concept)
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Different groups may share the same CSI RS configurations with each other.
After determining the serving RRH for the UE, the macro eNodeB sends one sub index ({0, 1,.., N-1}) of the CSI RS configuration group which has been configured to the UE, to the UE via a dedicated signaling and configures the UE to estimate DL path loss based on measurement on the CSI RS defined by the CSI RS configuration corresponding to the sub index. The transmit power of CSI RS from the RRH is indicated to the UE, using a dedicated version of parameter “referenceSignalPower”. While configured to do so, the UE uses DL path loss derived from the CSI RS measurement whenever it determines power for PUSCH to transmit.
The proposed solution could also provide the network with the following functions.

· The CSI RS configuration group applied to a UE could be used as the measurement set for the UE. 
· The sub-indexes in the CSI RS configuration group applied to the UE could be used by the UE and the network as UE-specific RRH identification index.
3. Summary
In this document, we propose a solution to DL path loss determination in CSI-RS-based UL power control approach for Rel-11 CoMP Scenario 4.
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