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3
Justification *

Due to the fast increase of smartphones, even during normal operation network operator faces problems in coping with high load of signalling and traffic. This problem becomes more significant during occurrences of disaster and/or public festivities such as new year events, sports match, etc. when user-generated and/or application-generated accesses are concentrated during a certain time and this may cause congestion in the RAN. 
In congestion cases, operator would want to prioritize emergency access and high priority access over the other accesses, to prioritize RRC/NAS messages over normal data, or to prioritize voice services over non-voice services. Such prioritization control may depend on operator policy. 
Currently, the network can handle such congestion based on RRC connection establishment cause, QoS information such as ARP and QCI and Access Class Barring mechanism. However, in some cases, these mechanisms are not applicable or inadequate for congestion mitigation. For example:
1. For UEs in RRC_IDLE, the already defined Access Class Barring mechanism may be used to reduce congestion in connection establishment by controlling access from UEs. However, access for voice call cannot be prioritized in connection establishment. Also, if the RAN applies congestion control such that it will reject/back-off the UEs during random access procedure, calls from these RRC_IDLE UEs may experience delayed connection establishment or even call drop, e.g. for emergency/high priority call and voice call.
2. To minimise signalling load caused by idle-to-active transmission, network operator may keep the UEs in RRC_CONNECTED (DRX) state for longer time. In today’s specification, Access Class Barring mechanism is not applicable for UE in RRC_CONNECTED. Similar to RRC_IDLE case, due to back-off of random access procedure, calls from these RRC_CONNECTED UEs would also experience call setup delay or even call drop, e.g. for emergency/high priority call and voice call. In addition, RRC_CONNECTED UEs could experience delay of RRC/NAS message delivery due to back-off.
3. For UE in RRC_CONNECTED, QoS information can be used to identify that a bearer belongs to High Priority user or voice user so that the network will not release the concerning bearer event during congested situation. However, QoS information cannot be used when the connected UE performing random access to initiate Emergency call. 
4. If UE performs handover, the target eNB cannot know the establishment cause. Hence, the eNB could not prioritize connected UEs with high priority access or de-prioritize connected UEs with delay-tolerant access during congestion situation.

4
Objective *

The objective of this work item is to improve the existing congestion mitigation mechanisms in RRC_IDLE and RRC_CONNECTED to ensure prioritization of emergency/high priority access, and access for RRC/NAS messages or prioritized services (e.g., voice, disaster message board, etc) according to operator’s policy during congestion situation.
Enhancements are foreseen in the following areas:

· Random access procedure
· Connection establishment and release
· Access Class Barring mechanism
Note that this work item may take into account the progress of related works in SA1, e.g., ‘Suppression of mobile-originating signalling and traffic for UE in connected mode’ and ‘Application specific Congestion control for Data Communication’.
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