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1 Introduction

In RAN #76 meeting, even further enhanced MTC for LTE was agreed [1]. One of the objectives is to optimize access/load control of idle mode UEs:

	· Improved access/load control of idle mode UEs:
· E.g. CE-level-based access class barring.


In [2] and [3], we have analysed the necessity and basic technical issues for supporting CEL-based access barring mechanism. In this paper, we will further analyse the impact on random access procedure of this mechanism and give our proposals.
2 Discussion

2.1 CE levels determination
The RSRP threshold for CE level is defined for the coverage enhancement scenario, which is configured in SIB2. Each CE level is configured with the corresponding RSRP threshold, repetition number and the preamble resource set. As the repetition number needed for each CE level is different, the eNB assigns different radio resources to meet the requirements in different CE levels.  When the UE starts to random access, the UE needs to choose the right preamble resource set according to the determined CE level which is based on the comparison of measured RSRP value of the downlink reference signal and the RSRP threshold of each CE level. The eNB acquires the CE level information based on the demodulation of random access preamble.

After CE-based access barring is introduced, it needs to consider how to deal with the case of CE level change due to access attempt failure in a certain CE level. Generally, based on the network configuration, there may be the case that the UE is allowed to access in the current CE level but will be barred in the next CE levels. If the UE cannot try random access in the next CE levels, the random access failure may be increased. 
Observation 1: CEL-based access barring may cause more random access failure since the UE cannot change to the next CE level if this CE level is barred. 

In some random access failure cases, the radio condition for the UE may be still not bad and the access attempt failure is caused by other reasons, e.g., network overload. Some kind of optimization may be worth considering so that the UE can have more opportunities to try the random access attempt. 
Considering that the RSRP threshold for a certain CE level gives a value range of radio quality, the UEs with same determined CE level may have different radio quality, one may be little better, the other may be little worse. For the UE with better radio quality, the current CE level itself with the corresponding repetition number may be good enough to meet the requirements of access attempt. If the next CE level is barred, the UE maybe needn’t to change to next CE level for further access attempt when access attempts fail in current CE level. And if more attempt numbers can be assigned to the UE, the UE may successfully access the network in the current CE level.  
An offset can be introduced to the RSRP threshold for the CE level determination. With the offset, the RSRP value range corresponding to each CE level can be divided into two parts (low part and high part). Only when the measured RSRP value belongs to the second value range part (high part) which is near the RSRP value range of next CE level, the UE needs to change to the next CE level when the maximum access attempt numbers in the current CE level are reached. 
For example, the RSRP range of CE_1 can be divide into two parts. If UE’s measured RSRP value belongs to the RSRP range of CE_1 but at the high part that is near the threshold of CE_2, the UE maybe need to increase its CE level to meet the need of further attempting access after access failure in CE_1. But if the CE_2 is barred, the UE’s random access will fail. If UE’s measured RSRP value belongs to the low part of CE_1 that is near the threshold of CE_0, the UE can continue to use CE_1 for further attempting access as CE_1 maybe can still meet the requirements of access attempt. Then the UE still has chance to successfully access the network even the CE_2 is barred. The access of the UE would not cause too much overhead since the UE doesn’t use the radio resource for CE_2. With such optimization, we can get some trade-off between getting benefit of CEL-based access barring and avoiding access attempt failures. 
Proposal 1: It’s proposed to introduce an offset to the RSRP threshold for optimized CE level determination when CEL-based access barring is used.
3 Conclusion

Based on the analysis in this paper, we have the following proposals:

Observation 1: CEL-based access barring may cause more random access failure since the UE cannot change to the next CE level if this CE level is barred.
Proposal 1: It’s proposed to introduce an offset to the RSRP threshold for optimized CE level determination when CEL-based access barring is used.
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