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1. Introduction

In the last RAN4 meeting a WF to study various aspects of NB-IoT RRM requirements was approved in [1]. One aspect of the RRM requirements is to investigate whether the eDRX requirements defined in LTE can be reused for NB-IoT. any impact on the paging interruptions in NB-IoT. The eDRX requirements aspects were also discussed in [2-3] but no conclusion was drawn.
In this paper we analyse the RRM requirements under eDRX and based on the analysis we provide proposal on basic approaches for defining the corresponding requirements.
2. Requirements with eDRX in LTE
In LTE the RRM requirements under eDRX are defined under both RRC idle and connected states. In idle state the eDRX cycles range between 5.12 seconds to 2621.44 seconds according to TS 24.008. However in connected state the eDRX cycles are 5.12 seconds and 10.24 seconds according to TS 36.331.
In idle mode the cell selection and cell reselection requirements (e.g. cell detection delay, measurement time/rate, cell reselection evaluation time etc) for eDRX cycles are defined during paging time window (PTW). The PTW length is configurable and can be between 1 to 20 seconds according to TS 24.008. The PTW contains a legacy DRX cycle (i.e. any DRX between 0.32 second and 2.56 seconds). The requirements are defined as a function of PTW length and legacy DRX cycle for all legacy DRX cycles. 
In connected mode the requirements for eDRX are defined in a classical manner e.g. measurement time is defined as multiple of eDRX cycle lengths. This is because the DRX cycle length in order to 5-10 seconds still enables the UE to average measurement samples across successive DRX cycles in a meaningful manner. 

3. eDRX Cycles in NB-IoT
RAN2 has agreed that the longest eDRX cycle length for idle mode will be up to 3 hours. However the actual values of the eDRX parameters including PTW values have not yet been agreed in RAN2. 

So far there is no agreement on eDRX cycles for RRC connected state. 

4. Requirements in Idle State with eDRX in NB-IoT
Compared to longest LTE eDRX, which is 43.7 minutes, the NB-IoT eDRX of 3 hours is substantially longer. Nevertheless even for very long eDRX cycle like 3 hours it is feasible to define the idle mode requirements using the same approach as used in LTE idle mode with eDRX cycle. This means for NB-IoT the cell selection and reselection requirements can be defined in PTW by assuming that shorter DRX cycles (e.g. between 0.32 seconds to 2.56 seconds) are configured within the PTW i.e. as a function of PTW length and shorter DRX cycles. However due to narrow bandwidth of NB-IoT the delay (e.g. cell detection, cell reselection delay etc) is likely to be longer than the corresponding delay in LTE for the same PTW. 

5. Requirements in Connected State with eDRX in NB-IoT
In NB-IoT due to lack of connected mode mobility, the UE will not perform any measurement or will not send any measurement report to the network in RRC connected state. This means there will not be any RRM measurement requirements. However the UE has to perform radio link monitoring (RLM) of the serving cell in connected state. The RLM requirements have to be defined under DRX including eDRX. If the longest eDRX cycle in RRC connected state is in order of 10.24 seconds, then the RLM requirements in eDRX can be defined in conventional manner as a function of number of DRX cycles e.g. out of sync evaluation period  = K*NeDRX_cycle. 
But if the eDRX cycle in connected state is much longer than 10.24 seconds then RLM requirements in eDRX cannot be defined in traditional manner and instead would require new approach. 
6. Conclusions

In this paper we have analysed the impact of eDRX cycle on RRM requirements in idle and connected state. The main proposals are as follows:
· Proposal # 1: It is feasible to define idle mode measurement requirements for NB-IoT under eDRX by reusing the methodology/principle used for idle mode measurement requirements in LTE under eDRX. However the NB-IoT idle measurement requirements may be relaxed compared to their LTE counterpart.  
· Proposal # 2: In RRC connected state under eDRX up to 10.24 seconds, RLM requirements (out of sync and in sync periods) can also be defined by reusing the methodology/principle used for RLM requirements in LTE under eDRX assuming. However the NB-IoT RLM requirements may be relaxed compared to their LTE counterpart.  
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