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1. Introduction
RAN2#99 discussed the access/load control of idle mode UEs in MTC [1]. The issue of unfairness of CE based access barring was raised and no agreement was made. This agenda item has not yet resulted in agreements. 
The unfairness problem results because a UE which complies with a new SI based CE barring control will be barred while legacy UEs will have continued freedom of attempted access. Another possibility depending on implementation is that the new mechanism bars all legacy UEs but could give the new ones access at a defined level.
A UE may need to transmit many PRACH repetitions in CE mode. This can congest the RACH and may lead to a situation where other UEs ramp up to a higher CE level with more repetitions. A clear indication in SI that CE is temporarily barred should help to control an overload. 
As more MTC UEs are brought into service, including UEs with lower transmit power there will be a greater need for congestion control  based on CE. A simple solution in release 15 would be worthwhile.

This document considers some potential solutions.
2. CE control solutions
Unfairness could be addressed using subscription pricing. EAB was introduced for UEs that can accept some additional delay. “UEs configured for EAB are considered more tolerant to access restrictions than other UEs” [2]. A CE barring mechanism could be offered as an extension of this principle with an incentive of a preferential subscription rate if new UEs are barred when legacy UEs are not.
SIB2 contains ACB indications that can be used to bar access by classes of UEs on a randomized basis. SIB2 can also indicate per-application ACDC barring. EAB indications in SIB-14 can be used to bar groups of UEs. None of these legacy barring mechanisms can be used to indicate specific barring of CE access. NB-IoT UEs can be barred based on AB indication in SIB14-NB but there is no separate CE mode for NB-IoT.
Authorization for coverage enhancements per PLMN was introduced in release 14. This mechanism is applied in NAS after connection. This cannot help to prevent overloading before access attempts and it is not intended for that purpose.
Observation 1: Legacy methods of control cannot manage CE based congestion problems

Adding an EAB based indication in SIB14 that specifically bars CE operation is one way to address this issue. Using SIB 14 means that only UEs that use EAB will be subject to control, which seems reasonable for this addition. There can be different potential implementations within EAB. The simplest is to bar all CE for new EAB enabled UEs with a single indication. This level of control is probably too coarse. A finer degree of control is probably needed to manage the traffic so that there are not surges of access, especially when the CE barring is released. It would be better to bar UEs at a certain level of CE or above. All new UEs can be subject to such a CE level-based control using new SIB-14 information. Legacy UEs would not be subject to this control. This is the simplest implementation and fulfils the congestion control objective but does so indiscriminately across all EAB categories and classes of new UEs.

Observation 2: A simple new indication of CE level barring in SIB-14 could apply only to all new UEs.
Legacy EAB can be set to bar UEs based on the whether a UE is in its home PLM, equivalent PLMN or roaming. UEs also belong to Access Classes 0-9 that can be barred separately. Incorporating discrimination by these existing categories into a new CE control mechanism is desirable. However, if the existing indications are used to specify a particular set of UEs to apply CE control to then all legacy UEs will be simultaneously barred. 
Observation 3: If the existing EAB indications of categories and classes of UEs are used in conjunction with new CE level indications then legacy UEs in the same groups will be barred.
Other possibilities exist including new signaling that could exempt new UEs from legacy controls under some conditions.
Providing the full range of existing controls in conjunction with CE level control and without affecting legacy UEs would require duplication of SIB-14 information, which seems impractical.

Observation 4: Providing a full range of control for both legacy UEs and new UEs with CE would require duplication of all existing SIB-14 content.

The simplest implementation would be to add new SIB-14 indications of barring by CE level that is indiscriminate across all categories and classes of UEs. New UEs would still be subject to all legacy controls and legacy UEs would be unaffected by the new CE level controls.
Proposal 1: Introduce new SIB-14 indications of barring by CE level.
3. Conclusion
Observation 1: Legacy methods of control cannot manage CE based congestion problems

Observation 2: A simple new indication of CE level barring in SIB-14 could apply only to all new UEs.

Observation 3: If the existing EAB indications of categories and classes of UEs are used in conjunction with new CE level indications then legacy UEs in the same groups will be barred.

Observation 4: Providing a full range of control for both legacy UEs and new UEs with CE would require duplication of all existing SIB-14 content.

Proposal 1: Introduce new SIB-14 indications of barring by CE level.
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