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1 Introduction
In this document we discuss some failure cases and handlings in the RRC connection resume procedure.
2 Discussion
When the UE initiates the RRC connection resume procedure, the UE may fail to transmit the RRC connection resume request or fail to receive any response from the network as shown in Figures below. 
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Figure 1

We think the reasonable solution is using the timer to control. After sending the RRC connection resume request message to the lower layer, the UE starts a timer. Upon receiving the response from the network, the UE stops the timer. If the timer expires, the UE will consider the RRC resume request failure. 
Proposal 1: After sending the RRC resume request to the lower layer for transmits, UE starts a timer. Upon receiving the response from the network, the UE stops the timer. If the timer expires, the UE will consider the RRC resume request failure.
Once the UE detects the RRC resume request failure, the next issue we want to discuss is the error handling in UE side. There are 3 alternatives that we think the UE can do:
1) UE releases the resume identity and related AS context. Inform upper layers the RRC connection establishment procedure failure, the error handling is based on upper layers.

2) UE releases the resume identity and related AS context, RRC layer re-tries the RRC connection establishment procedure without resume identity.

3) RRC layer  re-sends the RRC resume request with the same resume identity. In this alternative, we think a count is needed. After the UE re-try maximum number of times, the UE applies alternative 1 or 2.

Proposal 2: RAN2 is requested to discuss the error handling for sending resume request message in UE side.
Beside no response, the NB-IoT UE may receive the resume reject message from the network. The network may send the resume reject message to the UE because of network congestion. In other word, the resume identity is still valid. Under this situation, we think the NB-IoT UE should not release resume identity. However, the network may also reject the resume request because of the resume identity is invalid. In this case, the UE should release the resume identity and related AS context. In the resume reject message, it’s reasonable that the network should able to ask a UE keeping the resume identity and related AS context. Like other congestion control case in LTE, we think the simplest way is including a timer. The network can include a timer in resume reject message and send it to the UE. Before this timer expired, the UE can use same resume identity and try the resume request with other cells. After the timer expired, the UE considers the resume identity invalid. For the congestion control, we think network can also try redirecting the UE to another cell. The network can include a redirection information in the resume reject message. After receiving the reject message, the UE can use the same resume identity and send the rrc resume request message to the redirected cell. 
Proposal 3: Network includes a timer or a redirection information in resume reject message. After receiving a resume reject message with the timer or redirection information, the UE considers the resume identity is valid and try to use the same resume identity to perform RRC resume procedure with another cell.
According TS23.720 [1], the NB-IoT UE needs including a resume request cause in RRC connection resume request message. Base on this, we think RAN2 should discuss the detail of the resume cause and include it in the new defined RRC connection resume request (no matter it’s a rrc connection request, rrc connection reestablishment request or a new message). Furthermore, we think the resume cause should be the same as current RRC establishment cause in NB-IoT. 
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Figure 6.18.1.4-1: Resumption of a previously suspended RRC connection

Proposal 4: UE includes the resume request cause in RRC resume request message. The resume request cause is same as current RRC establishment cause in NB-IoT.
3 Conclusion

This paper further discusses RRC resume functionality and provides the proposals, we kindly request RAN2 to discuss and agree the proposals. 
Proposal 1: After sending the RRC resume request to the lower layer for transmits, UE starts a timer. Upon receiving the response from the network, the UE stops the timer. If the timer expires, the UE will consider the RRC resume request failure.
Proposal 2: RAN2 is requested to discuss the error handling for sending resume request message in UE side.

Proposal 3: Network includes a timer or a redirection information in resume reject message. After receiving a resume reject message with the timer or redirection information, the UE considers the resume identity is valid and try to use the same resume identity to perform RRC resume procedure with another cell.

Proposal 4: UE includes the resume request cause in RRC resume request message. The resume request cause is same as current RRC establishment cause in NB-IoT.
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