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1 Introduction

In RAN1#70, for EPDCCH, the following agreements are obtained [1].
-Both localized and distributed EPDCCH are supported;  
-For localized EPDCCH transmission, only rank 1 SU-MIMO transmission is supported;
-For localized and distributed EPDCCH (where CRS is not used), the demodulation is based on DM-RS in the PRB(s) used for transmission of the EPDCCH;
-EPDCCH messages span both first and second slots;
- Multiplexing of PDSCH and EPDCCH within a PRB pair is not permitted;
- The spatial diversity scheme for EPDCCH is implementation-dependent beamforming; 

- Enhanced PHICH is not introduced in Release 11;
- Enhanced PCFICH is not introduced in Release 11;
- EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS;
- QPSK is the only modulation scheme for EPDCCH. 
In RAN1# 70bis, for EPDCCH, the following agreements are obtained [2].

-  The higher layer signaling consists of a new bitmap that has the same periodicity and size as those used for eICIC 
- If the new bitmap is not provided, the default is that if EPDCCH is configured the UE monitors USS on EPDCCH in all subframes (except those where the previously agreed rules or the following bullet apply).
- If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe. 
In [3], the impacts of EPDCCH on RAN4 requirements are listed. In this document, the impacts are discussed in detail, including radio link monitoring, mobility measurement and cell identification.     

2 Discussion
2.1 The impacts of EPDCCH on RLM

In current RRM specification, RLM is defined as that UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the PCell. The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the PCell.  The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical PDCCH transmission .The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to 2% block error rate of a hypothetical PDCCH transmission [4]. 
        Because EPDCCH messages span both first and second slots, its structure is different with PDCCH. Therefore, the method obtaining Qout and Qin by the matching BLER of PDCCH with CS-RS SINR is not suitable for EPDCCH.  Whether 10% and 2% may be re-used for deducing Qout and Qin or not needs to be researched in detail based on detailed EPDCCH configuration.  Aside, enhanced PCFICH is not introduced in Release 11, the corresponding parameters of PDCCH and PCFICH for simulating  Qout and Qin   based on taking into account the PCFICH errors are not suitable for the EPDCCH too. The monitoring method of EPDCCH is given in the agreements in RAN1# 70bis as followed.

  - If the new bitmap is not provided, the default is that if EPDCCH is configured the UE monitors USS on EPDCCH in all subframes (except those where the previously agreed rules or the following bullet apply).
- If a UE is aware that a subframe contains PMCH but receives higher layer signaling indicating that this subframe should be monitored for EPDCCH, the UE monitors USS on PDCCH not EPDCCH in that subframe. 
Observation 1:  For monitoring EPDCCH, the Qout , Qin   and their corresponding parameters need to be resigned based on detailed EPDCC design.   
 2.2 The impacts of EPDCCH on Cell identification
Because EPDCCH is not transmitted in PRB pairs that contain PBCH or PSS/SSS，therefore,  cell identification based on decoding PSS and SSS is not impacted. It means that the requirements for cell identification may be re-used in the case of EPDCCH. 

Observation 2: The introduction of EPDCCH does not impact cell identification. 

  2.3 The impacts of EPDCCH on UE measurements to support mobility
The measurements of RSRP and RSRQ are used to support mobility. Because the introduction of EPDCCH does not impact the transmit density of CRS.  Therefore, the measurement of RSRP is not impacted. But, because transmit of EPDCCH spans 2 slots in one radio frame, thus,  when the sample is taken in the sub-frame with EPDCCH, the corresponding RSSI will be increased little and the corresponding RSRQ will be reduced little compared the sub-frame without EPDCCH.    

Observation 3: EPDCCH does not impact the measurement of RSRP. But there is little impact on the measurement of RSRQ.
3 Conclusion

In this contribution, we provide the detailed analysis on the impacts of EPDCCH on RLM, cell identification and mobility measurement. EPDCCH does not cell identification and RSRP mobility measurement. And there is little impact on the measurement of RSRQ. The impacts on RLM need to be further researched based on RAN1 progress.
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