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1 Introduction

In the last RAN4 meeting a number of open issues have been identified in [1]. A CR to introduce radio link monitoring (RLM) requirements for eICIC under restricted subframes was also agreed in [2]. 
However RAN4 has to finalize the L1 out of sync and in sync evaluation period of the RLM when DRX is used. It was indicated in [1]:

Agreement on DRX evaluation period:

If extension of evaluation period is needed the following approach from R4-111950 is an option to be considered:

Extending times of period for all the DRX cycle length based on current specifications.

Further discussion on the need of extension of evaluation period for DRX will be in the May meeting.
In this paper we address the above open issue and analyze the RLM L1 evaluation periods requirements when DRX is used.
2 Analysis of Requirements for RLM L1 Period
For radio link monitoring without DRX, RAN4 has agreed that the out of sync and in sync L1 evaluation periods are the same as in release 8. 

Available sub-frames for RLM evaluation: According to the current agreement there will be certain condition on the blanking rate of the resource restriction pattern in order for the UE to meet the RLM requirements i.e.

“The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the radio link monitoring”.
The above condition ensures that the UE is able to assess the radio link quality every frame as required by the RLM procedure in release 8. Similarly this will enable the UE to assess radio link quality once every DRX cycle as also required by the release 8 RLM procedure. According to Rel-8 RLM procedure defined in section 4.2.1 in TS 36.213: 
“In non-DRX mode operation, the physical layer in the UE shall every radio frame assess the radio link quality, evaluated over the previous time period defined in 36.133, against thresholds (Qout and Qin) defined by relevant tests in.

In DRX mode operation, the physical layer in the UE shall at least once every DRX period assess the radio link quality, evaluated over the previous time period defined in 36.133, against thresholds (Qout and Qin) defined by relevant tests in 36.133.”
Signal levels for RLM evaluation: It is also agreed that aggressor cell interference from CSR will not be included in the required SNR of the serving cell when specifying the RLM requirements and test cases for non-MBSFN. Also for MBSFN case where CRS collision is not likely to lower the required SNR levels under which out of sync and in sync are evaluated for the target Qout and Qin of 10% and 2% hypothetical BLER respectively. 

Hence based on these recent agreements and observation, we don’t believe that the L1 evaluation period for out of sync and in sync when DRX is used are extended beyond those defined in Rel-8 for the corresponding DRX cycles.  
3 Summary
In this paper we have further analyzed the L1 evaluation periods for RLM out of sync and in sync when DRX cycle is used. We suggests that the RLM L1 evaluation periods with DRX are the same as defined in release 8 for the corresponding DRX cycles. 

Proposal: The L1 evaluation periods for out of sync and in sync with DRX are based on the corresponding L1 evaluation periods defined in release 8.     
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