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Discussion and decision
1 Introduction
In RAN plenary, the access/load control of the IDLE mode UEs in different CE levels are approved as WI both for feNB-IoT [1] and efeMTC [2]. The UEs in higher CE level requires more resources than in a lower CE level, however, currently their chance of getting the resources is same. In this contribution, we discuss the possibility of controlling the UEs load based on their operation in the coverage enhancement.
2 Discussion
CE-based Access barring
Currently network has extended access barring (EAB) mechanism to control mobile originating access attempts from the EAB enabled UEs based on UE’s access class and registered PLMN. When network is congested or it cannot admit more UEs, it may enable the EAB for barring certain access class of EAB enabled UEs to prevent the overload. However, it cannot bar the UEs based on their CE level. The resources consumed by the UEs in higher coverage level is more than the UEs in normal coverage but their chance of accessing the cell is same. For this purpose, the current EAB mechanism can be optimized or a new CE level based access barring mechanism can be introduced by taking into consideration of the UE’s coverage level.
Observation 1 Network can prevent the overload from the UEs in higher CE level by optimizing the current EAB mechanism or defining a new CE level based access barring mechanism based on UE’s access class and registered PLMN.

Proposal 1. Access barring based on CE level to control mobile originating access attempts is supported

CE level determination

When a BL UE or UE in CE is in IDLE mode, it cannot determine whether it will operate in CE mode A or CE mode B. However, a BL UE or UE in CE is configured to determine its CE level before transmitting the preambles during the random access procedure. A UE measures the serving cell RSRP and determines the CE level based on the threshold rsrp-ThresholdsPrachInfoList broadcast in SIB2. For each CE level, different PRACH configuration is provided to UE using prach-ParametersListCE. For BL UEs or UEs in CE, it may be assumed that CE mode A operation is for CE level 0 and 1 and CE mode B operation is for CE level 2 and 3. It is likely that the UE in CE mode B that determines the CE level to be 3 consumes more resources that the UE in CE mode B that determines the CE level to be 2.  

Proposal 2. The CE level at which a UE determines to start random access is used by the CE level-based access barring capable UEs to check whether or not cell is barred.

Suppose CE level 0 and 1 are not barred but CE level 2 and 3 are barred in the cell and a UE is in CE level 1. If a UE’s attempt to the random access at CE level 1 fails, it cannot re-attempt the random access in CE level 2 which is barred in the cell. 
Observation 2 A UE cannot re-attempt the random access in the next CE level if operation in this CE level is barred in the cell.
Access barring notification
The EAB parameters are broadcast in the SIB-14. If SIB-14 is scheduled in the SIB1-BR, UE acquires the SIB-14 to check if the cell is barred or not. Also when there is change in EAB parameters, the network can notify UEs of this change using the direct indication message in the paging. Similarly for the CE level-based access barring mechanism, the parameters can be broadcast in SIB-14 and same mechanism of change notification can be used.

Observation 3 Similar mechanism to that of EAB can be used for broadcasting the parameters and informing the change notification for the CE-based access barring mechanism.
Since common information of the cell barred or not is indicated in SIB1-BR, the access barring or restriction per CE level can also be indicated in the SIB1-BR. Though it can be broadcast in the BR version of SIB2 or SIB14, a benefit of using SIB1-BR is that if the cell is barred, the UE may not need to read further system information.

A challenge of using SIB1-BR and SIB-14 is that values of RSRP thresholds rsrp-ThresholdsPrachInfoList are broadcast in SIB2 and UE may have to acquire the BR version of the SIB2 before it can determine the CE level at which it needs to start the RACH process. However, if UE determines the stored SIB2 is valid and there is no change in the SIB2, it can use the stored value of rsrp-ThresholdsPrachInfoList and the list of PLMN IDs to check the CE level-based access barring. On the other hand, the change notification in SIB14 can be indicated via existing direct indication method, the parameters for the access barring based on CE level can be signalled via SIB14.
Proposal 3. The parameters for the access barring based on CE level are signalled via SIB14.
Similar to Access Class or ACDC category related cell access restrictions, a UE that is barred in the cell for operating in a given CE level is allowed to camp on the cell normally. After checking that the cell is barred, the UE may try to access the cell after a CE level-based barring timer expires. The value of the barring timer can be signaled, for example via SIB14. The UE does not need to trigger the cell reselection when it is indicated of change in the access barring per CE level.

Proposal 4. The CE level-based access barring indication does not trigger cell reselection and allows UEs to camp on the cell normally and to re-attempt to access the cell when a CE level-based barring timer is not running.

3 Summary 
Based on the above discussion, we have following observations:
Observation 1 Network can prevent the overload from the UEs in higher CE level by optimizing the current EAB mechanism or defining a new CE level based access barring mechanism based on UE’s access class and registered PLMN.
Observation 2 A UE cannot re-attempt the random access in the next CE level if operation in this CE level is barred in the cell.
Observation 3 Similar mechanism to that of EAB can be used for broadcasting the parameters and informing the change notification for the CE-based access barring mechanism.

Based on the observations and discussion, we propose:

Proposal 1.
Access barring based on CE level to control mobile originating access attempts is supported
Proposal 2.
The CE level at which a UE determines to start random access is used by the CE level-based access barring capable UEs to check whether or not cell is barred.
Proposal 3.
The parameters for the access barring based on CE level are signalled via SIB14.
Proposal 4.
The CE level-based access barring indication does not trigger cell reselection and allows UEs to camp on the cell normally and to re-attempt to access the cell when a CE level-based barring timer is not running.
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