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1. Introduction

In RAN1#77, the following was agreed.
· A UE can be configured with one DRS measurement timing configuration (DMTC) per frequency
· The reference timing for the offset is the primary serving cell’s timing
· No new measurement gap pattern is introduced for DRS-based measurement

This paper discusses remaining details of DRS measurement procedure for small cell ON/OFF
2. DRS RRM Procedure for Small Cell On/OFF
The UE assumptions on DRS were agreed in RAN1#77 as follows 

· UE assumes PSS/SSS/CRS in the DRS
· Additionally CSI-RS is assumed in the DRS for measurement if configured by higher layers
· CRS-based RSRP measurements are supported, and CSI-RS –based RSRP measurements are supported
· UE may report DRS-based RSRP/RSRQ and associated PCID and information for TP identification
· RRM measurement configuration and reporting details are up to RAN2
UEs will perform DRS measurements with one DRS measurement timing configuration (DMTC) based on PSS/SSS/CRS.   If additional CSI-RS is configured in the DRS measurement configuration, CSI-RS-based RRM measurements are used for additional TP identification and mobility measurements.   The RRM measurements of DL discovery signals are for UEs to perform required mobility procedures in the dormant state for small cell ON/OFF.   

· RRM measurements and reporting – The UE will perform DRS RRM measurements, such as DRS RSRP/ DRS RSRQ based on the assisted DRS configuration information from the serving cell, and report the RRM measurements back to EUTRAN after a dormant cell is detected using PSS/SSS.   RRM measurements are used for handover for RRC_Connected UEs for cells in the active state.   RRM measurements would be used for determining small cell ON/OFF for small cells in the dormant state.  It was agreed in RAN1#77 that a UE can be configured with one DRS measurement timing configuration (DMTC) per frequency signal design for RRM measurements.  The considerations of DMTC are as follows:
· Measurement occasion -  The number of subframes for one measurement occasion should be high enough to have sufficient density of the DRS signals within a measurement occasion for reliable RRM measurements.  The DRS RRM measurements at each measurement occasion should average out the short-term channel effects, such as fast and slow fading by L1 filtering.  Current inter-frequency/inter-RAT RRM measurements have a measurement gap length of 6 ms [3].  Thus, the length of each measurement occasion in the DMTC configuration  should be 6 ms, comprising 5ms for measurement and 1ms for frequency tuning.  

Proposal 1: The length of DRS measurement occasion in a DMTC configuration is 6 ms.   

· Periodicity of DRS occasion – In order to support UE mobility, UEs could assume periodic DRS signals for RRM measurements.  The measurement gap repetition period defined for inter-frequency/inter-RAT RRM measurement has periodicity of 40 ms and 80 ms.  This allows a sufficient number of subframes to provide RRM measurements within a given period.   The minimum available subframes for inter-frequency/inter-RAT measurement within 480 ms interval defined in [3] are at least 60 subframes for 40 ms periodicity and 30 subframes for 80 ms periodicity.  It implies that DRS should be measured on 5 subframes out of 6 subframes within a DRS occasion.    CRS-based DRS should have CRS available on each subframe within a DRS occasion with 40 and 80 ms periodicity.  However, CSI-RS based DRS will have only one subframe available for RRM measurement within one measurement occasion assuming that the existing CSI-RS configurations are reused.  In order to have reliable RRM measurement, the periodicity of CSI-RS based RRM measurement should be shorter, such as 10 ms.   However, the final decision of the periodicity of DRS occasion should be made in RAN4.  
 Proposal 2: The periodicities of DRS occasion are 40 or 80 ms for CRS-based DRS and 10 ms for CSI-RS based DRS.  The final decision of the periodicity of DRS occasion should be made in RAN4.  
3. Conclusions

In this contribution, we analyze the DRS measurement procedure based on the agreement of DMTC configuration.for small cell ON/OFF with short transition time.   We propose the following,   
· Proposal 1: The length of DRS measurement occasion in a DMTC configuration is 6 ms.   

· Proposal 2: The periodicities of DRS occasion are 40 or 80 ms for CRS-based DRS and 10 ms for CSI-RS based DRS.  The final decision of the periodicity of DRS occasion should be made in RAN4.  
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