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1. Introduction
When CN overload occurs, CN node could indicate eNB to restrict low priority/delay tolerant traffic connection establishment. Once the low priority/delay tolerant traffic connection establishment was rejected, it is important to avoid those traffics re-attempting to connect to the network immediately. In RAN2 #71bis meeting, it is agreed to provide extended wait time for low priority/delay tolerant traffic to restrict its RRC connection establishment. However, other key issues, e.g. which message carries extended wait time information for CN overload control and the corresponding UE behavior, are still FFS. In this contribution, we further discuss how to improve extended wait time scheme and focus on some key issues on how to provide extended wait time information and the corresponding UE behavior.
2. Discussion
When CN overload occurs, eNB can use extended wait time scheme to inform relevant traffic (e.g. low priority/delay tolerant traffic) not to attach to the network within indicated period. The eNB could use passive or active way to provide the extended wait time information to relevant traffic. Based on these different ways, eNB could use different message to carry the extended wait time. We will analyze the different way used by eNB to provide the extended wait time in the following section, and some related proposals are given.
2.1. Passively provide the extended wait time information

In previous RAN2 meeting discussion, eNB uses passive way to provide the extended wait time information. Passively providing the extended wait time means that only when eNB gets the low priority/delay tolerant indicator of the traffic, it will provide the extended wait time information. Based on this, some possible messages which eNB uses to carry extended wait time information are as follows:
Option 1: eNB uses RRCConnectionReject message carry extended wait time information:
If RRCConnectionRequest message carries traffic type indicator (e.g. low priority/delay tolerant indicator), eNB will use RRCConnectionReject message to carry extended wait time information.
Option 2: eNB uses RRCConnectionRelease message carry extended wait time information:
If RRCConnectionSetupComplete message carries traffic type indicator (e.g. low priority/delay tolerant indicator), eNB will use RRCConnectionRelease message to carry extended wait time information.
Since eNB uses unicast message to carry extended wait time information, eNB could flexibility assign extended wait time information to low priority/delay tolerant traffic.
In recent RAN3 meeting discussion [1][2][3], most companies agree that MME could indicate eNB to only reject the RRC connection establishment for low priority/delay tolerant traffic by OVERLOAD START message. It means that the RRC connection establishment for normal traffic should not be affected when MME only indicates eNB to reject the RRC connection establishment for low priority/delay tolerant traffic. Based on the following observations, if eNB passively provides extended wait time, the RRC connection establishment for normal traffic will be affected.
Observation 1:  If eNB passively provides extended wait time, some radio resource will be wasted.
In passive providing extended wait time method, the low priority/delay tolerant traffic will have to finish RACH procedure and send the message which contains traffic type information to eNB, even if its RRC connection establishment has been rejected. The redundant RACH procedure and message which contains traffic type information will waste the radio resource.
Observation 2:  The MME should select the eNBs at random to indicate the restriction of the RRC connection establishment.
Based on TS 23.401[4] description, the MME should select the eNBs at random to send OVERLOAD START message which indicate eNBs the restriction of the RRC connection establishment. It means that MME may select an eNB which suffers RAN overload to indicate the restriction of the RRC connection establishment. 
Based on above observations, once MME selects an eNB which suffers RAN overload to send the OVERLOAD START message, the passive way used by eNB to provide extended wait time will further increase RAN overload. If MME only indicates the eNB to reject the RRC connection establishments for low priority/delay tolerant traffic, the getting worse RAN overload will affect the normal traffic RRC connection establishments.
2.2. Actively provide the extended wait time information
Alternatively, the eNB could actively provide extended wait time information when CN overload occurs. Actively providing the extended wait time means that eNB does not need to wait the traffic type indicator before sending extended wait time. Once CN overload occurs, eNB could use broadcast message to announce to UE the extended wait time information and UE could decide which traffic should not attach to the network within the indicated period by itself. The corresponding message which eNB could use to carry extended wait time is described as following:
Option 1: Use specific SIB message to carry extended wait time information:
The eNB could use a new defined SIB message or modify the existing SIB message (e.g. SIB2) to carry the extended wait time. When CN overload occurs, eNB could use a specific SIB to carry extended wait time. Once low priority/delay tolerant traffic wants to attach the network, it should first check the specific SIB message whether it carries extended wait time information. When low priority/delay tolerant traffic gets the extended wait time, it will not attempt to connect within this indicated period.
Once eNB actively provides extended wait time, the RAN overload will not be increased. Since the low priority/delay tolerant traffic which has been rejected RRC connection establishment will not need to perform RACH procedure and send the message carrying traffic type indicator to eNB.
The active providing extended wait time method could combine with passive providing extended wait time method by the extended wait time value in the specific SIB message. Once the extended wait time value in specific SIB message is set to zero, it could represent that no CN overload occurs or eNB wishes to use passive way to provide extended wait time.

Based on the current loading of RAN, eNB could decide using passive way or active way to provide extended wait time. When the current loading of RAN is light, eNB could use passive way to provide extended wait time by setting the extended wait time value in the specific SIB message to zero. If the low priority/delay tolerant traffic gets the extended wait time value which is set to zero in the specific SIB message, it will immediately perform RACH procedure and send the corresponding message carrying its traffic type indicator and then eNB could use passive way to provide extended wait time.
Proposal: Based on the current loading of RAN, eNB could decide to use passive way or active way to provide extended wait time.
3. Conclusion
In this contribution, how to provide extended wait time and the corresponding UE behavior is discussed, and we propose:

Proposal: Based on the current loading of RAN, eNB could decide to use passive way or active way to provide extended wait time.
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