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1. Introduction

Considering the use case of NB-IoT, a NB-IoT UE is expected to have very long DRX cycle. In current specification TS36.133, one can see that RRM requirements are specified with DRX up to 2.56s if the eDRX is not configured. Even if configured with eDRX, the longest cycle supported is about 40 minutes. However, it has been agreed in RAN2 that the longest DRX cycle for NB-IoT is up to almost 3 hours, which is much longer than the longest DRX cycle in eDRX. Thus RAN4 needs to study the long DRX impact on RRM requirement.
2. Discussion
In last RAN4 Malta meeting, there was some high level agreement on this area [1]:

· For long DRX in NB-IOT, RAN4 is to investigate whether the eDRX requirements can be reused. 

From RAN2 running CR [2], it can be found that:
-
The DRX cycle is between [1s] and [3h] (exact value FFS, to be fixed to at least allow values around 1s and 3h, the exact cycle length will depend on the physical layer design, e.g. number of repetitions and coverage levels). 

-
An SFN-based short DRX and long DRX (eDRX) with paging transmission window (PTW) is used;

-
The short DRX is up to X seconds, where X need to be selected to allow RAN repetitions between paging occasions, and to allow CN to trigger retransmissions at the paging occasions;

-
UE monitors all its paging occasions in the paging transmission window. The start of the paging transmission window and the paging occasion are calculated based on NB-IoT UE-ID;

From above it can be observed that some eDRX mechanism can be reused for NB-IoT. In this section, we provide summaries of eDRX RRM requirement and check whether some of them can be reused for NB-IoT.
· Section 3: Definition, symbols and abbreviations

Terminologies of Extended IDLE-mode DRX, Extended CONNECTED-mode DRX and Paging Time Window were introduced. All these terminologies can be reused for NB-IoT, given that the DRX cycle is the same. Note that it has already been agreed

· Section 4: E-UTRAN RRC_IDLE state mobility

Cell reselection requirement was updated as the introduction of PTW, including the evaluation period of serving/neighbor cell, detection delay, measurement period and etc. As the PTW is reused for NB-IoT, the requirement framework of eDRX can be reused. But the detail requirements are dependent on evaluation of cell detection, RRM measurement and etc.

· Section 5: E-UTRAN RRC_CONNECTED state mobility

Only small updated with terminology.

· Section 6: RRC connection mobility control

N/A

· Section 7: timing and signaling characteristics

For radio link monitoring, Qout/Qin evaluation period was updated with introduction of eDRX. Basically the principle could be reused. However, the fundamental core requirement for NB-IoT RLM is still open now.

· Section 8: UE measurement procedure in RRC_CONNECTED state

Cell identification delay and measurement period in RRC_CONNECTED were updated with eDRX. Basically the principle could be reused. However, the fundamental core requirement for NB-IoT cell identification and RRM measurement is still open now.

3. Conclusions

In this contribution, we provide analysis on eDRX requirements. Basically, the framework of eDRX requirements can be reused for NB-IoT. However, the highest priority work in RAN4 is to develop the fundamental core requirements, e.g. cell identification, RRM measurement, RLM and etc.
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