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1 Introduction 
In RAN1#62, the configuration of CSI-RS was agreed through RRC.  The agreements of CSI-RS parameters configured by higher layers are as follows,
· Following parameters for CSI-RS are explicitly signaled via higher layer
· Number of CSI-RS ports

· CSI Configuration

· The enumeration of the CSI configurations will be decided at RAN1#62bis meeting

· Duty cycle

· Subframe offset

· Duty cycle and subframe offset are jointly encoded

· FFS: 15 msec in the table

· FFS: Multiple of 4 msec

· FFS whether subframes 0 and 5 are avoided

· Additionally, at least one parameter which is used to control UE assumption on reference PDSCH transmitted power for CSI feedback, 
· Values in the table are agreed as baseline

· To be confirmed at RAN1#62bis meeting
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2 Remaining issues of CSI-RS configuration
The principle of CSI-RS configuration by RRC signaling has been agreed.  The CSI-RS configuration is cell-specific.  It was agreed that rate matching will apply on all PDSCH to accommodate the REs configured for CSI-RS transmission.  Thus, the CSI-RS configuration should be broadcasted to all UEs.  
The use of CSI-RS as the phase reference for Rel-10 UEs for channel estimation was agreed in [2] in RAN1#57 as follows,

· No mixed use of Rel-8 CRS and Rel-10 CSI RS for a configured Rel-10 CSI measurement of a given cell at Rel-10 UE (for all possible number of antenna ports in the cell)
· For the configured CSI measurement the UE measures either on Rel-8 CRS or on Rel-10 CSI RS for the given cell.
· 8 Rel-10 CSI RS can be configured for Rel-10 CSI measurements in a given cell
· For this case of Rel-10 CSI measurements, only the 8 Rel-10 CSI RS are used for the CSI measurements corresponding to the given cell 
The CSI-RS configuration should be broadcast in a SIB, the eNB and the UE needs to communicate on the use of RS for the UE CSI-RS feedback.   The communication could be directed by the eNB through RRC signaling in the antenna configuration.  The communication of the use of RS could be included in the CSI feedback on PUCCH or PUSCH.  During handover, the target cell CSI-RS configuration needs to be available to the UE if the CSI-RS is the RS for channel state estimation when the handover command is triggered.  This will allow the UE to continue its channel estimation when it switches over to the target cell.   If the CSI-RS SIB is not broadcasted in a cell, the UE would use the CRS as the reference for channel state estimation.  
The detail of the configuration parameters needs to be finalized.  We propose the following:
· Enumeration of CSI-RS configuration –  
· Number of CSI-RS ports – 2 bits with mapping to {2, 4, 8, reserved} number of antenna port set.

· CSI-RS pattern index – 5 bits to support up to 32 patterns for 2 antenna ports

· Duty cycle – 3 bits with mapping to {5, 10, 15, 20, 40, 80, reserved, reserved} ms duty cycle.

· Subframe offset – 6 bits to support up to 50 ms subframe offset from the decoding of the subframe containing the 1st SIB transmission with CSI-RS configuration.  
· SFN offset – 3 bits to support up to 80 ms offset from the decoding of the radio frame 1st SIB transmission with CSI-RS configuration.  
· Power boosting factor bits to support range from -6 dB to 6 dB with 1 dB resolution. 
· Support of 15 ms duty cycle – It was agreed to have duty cycles of 5, 10, 20, 40, and 80 ms for the CSI-RS. It requires at least 3 bits to indicate the duty cycle in the RRC signaling. The addition of 15 ms duty cycle would provide additional resolution of CSI-RS without increasing the number of bits in the indication of CSI-RS  
· Support of multiple of 4 ms duty cycle – The resolution of multiples of 5 ms was agreed.  This simplifies the signaling overhead.  The performance difference in the channel state estimation was not shown to be significant between 4 ms and 5 ms duty cycle.  We suggest that 4 ms duty cycle is not supported in Rel-10.  
· CSI-RS configuration in subframes 0 and 5 – The CSI-RS configuration would not have any impact to PSS and SSS location based on the symbol location of CSI-RS in a subframe.  However, configuring the CSI-RS in subframes 0 or 5 would further reduce the available REs for PDSCH in the central 6 RBs of the spectrum in these subframes where the PSS/SSS already use a significant proportion of the REs.  Nevertheless, tt is up to the eNB implementation if it wants to configure CSI-RS in subframes 0 and 5.  Therefore, the specifications should not preclude the possibility of configuring CSI-RS in subframe 0 and 5.  
· CSI-RS PSD boosting factor  in relation to the PSD of PDSCH – the PSD boosting factor  for CSI-RS in relation to the PSD of PDSCH needs to be specified in order for the UE to perform proper estimation of channel attenuation.  Thus, this parameter needs to be broadcasted as part of the CSI-RS configuration.  
3 Conclusions
In this paper, we analyze the remaining aspect of CSI-RS configuration.  The CSI-RS configuration should be broadcasted in a SIB to all UEs.  If the CSI-RS SIB is not broadcasted in a cell, the UE would use the CRS as the reference for channel state estimation.   Our proposal for the detailed numerology of the CSI-RS configuration is given in section 2.    
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