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Discussion
1. Introduction
In the last meeting, the open issues related to S1 Resume procedure were discussed. However, there are two potential issues about the Resume procedure, which are not yet discussed. In this contribution, we focus on analysis of pros and cons of the available options and then provide our view on it
2. Discussion

2.1. S1 Resume procedure with NAS-PDU
In the last meeting in RAN2, the following agreements for the RRC Resume are reached:
	Agreements:
· …
· We assume that we can fully resume by one transmission, also if it requires reconfiguration, by transmitting both an unsecured and a secured message in the same transmission. 

· …
· UE replies by a RRC resume complete message (Msg5) to the eNB after resuming the AS context. It is FFS if it is a new RRC message or we just reuse the existing RRC message.
· …


Based on the agreement of RAN2, when to retrieve the UE-associated logical S1-connection, there are two potential options: before or after receiving the RRC RESUME COMPLETE message (Msg5) from the UE, the eNB delivers the UE CONTEXT RESUME REQUEST message to the MME. However, it is not yet decided when S1-AP message to request the MME to resume the UE context is sent for the solution 18.
The eNB may activate the suspended UE context after receiving Msg3. Therefore, it seems that the eNB may send to the MME the UE CONTEXT RESUME REQUEST message to retrieve the UE-associated logical S1-connection. According to the agreement of RAN2, however, the UE should reply with the RRC RESUME COMPLETE message (Msg5) to the eNB after resuming the AS context, to ensure that UE and eNB are synchronized. In this scenario, any NAS message (e.g. TAU request) may be included into the RRC RESUME COMPLETE message (Msg5) due to the size of Msg3. Similar to the legacy RRC establishment procedure to transfer the NAS message to the MME, therefore, the eNB should hold the transmission of the UE CONTEXT RESUME REQUEST message until the reception of Msg5. 
Observation 1: The eNB should hold the transmission of the UE CONTEXT RESUME REQUEST message until the reception of Msg5.
If the eNB receives any NAS message (e.g. TAU request) within the RRC RESUME COMPLETE message (Msg5), it should deliver to the MME the UE CONTEXT RESUME REQUEST message as well as the NAS message. For solution 18, however, NAS-PDU IE cannot be included into the UE CONTEXT RESUME REQUEST message until now [1]. In order to solve this problem, it seems that the eNB delivers the UPLINK NAS TRANSPORT message including the TAU request after the transmission of the UE CONTEXT RESUME REQUEST message to the MME. However, from the number of messages point of view, an additional S1-AP message, i.e., the UPLINK NAS TRANSPORT message should be always sent to the MME whenever to receive the TAU request from the UE via RRC RESUME COMPLETE message. 
When to receive the TAU request, the MME responds to the eNB with the TAU accept or TAU reject message. For the transmission of the TAU accept, the MME may also send the DOWNLINK NAS TRANSPORT message with TAU Accept messages to the eNB, and then respond with the UE CONTEXT RESUME RESPONSE message to the eNB. The other option is that the MME uses the UE CONTEXT RESUME RESPONSE message including the TAU Accept message.
If both the resumption verification of the suspended S1-connection and the transmission of the TAU request as well as the TAU accept can be realized in one class 1 message, it is possible to reduce the signalling between the eNB and MME. Therefore, it is needed for the eNB and the MME to exchange the TAU Request and TAU Accept message to each other using the UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE messages, respectively.
Proposal 1: The UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE messages should be used to deliver any NAS message.
2.2. Consideration on resume failure case
In RAN3 #91 meeting, the CR [1] for the solution 18 was agreed. In this CR, the steps related to resumption failure are described as below [1]:

	…

If the MME is not able to resume a single E-RAB it indicates that the UE context, UE-associated logical S1-connection and the related bearer contexts are kept suspended by sending the UE CONTEXT RESUME FAILURE message to the eNB. Upon reception of the UE CONTEXT RESUME FAILURE message the eNB rejects the request to resume the RRC connection as specified in TS 36.331 [16].
…


As highlighted texts above, when to send the UE CONTEXT RESUME FAILURE message upon unsuccessful UE context resumptions, the MME and the eNB keep the UE-associated logical S1-connection and the related bearer contexts suspended. Then, the eNB rejects the request to resume the RRC connection. However, if there is no specific indication from the eNB, the UE may attempt immediately to perform the RRC Resume procedure again after the reception of the RRC CONNECTION RELEASE message. It is because the UE has the data to be sent to the eNB. However, since the MME may be still not able to resume a single E-RAB, it sends the UE CONTEXT RESUME FAILURE message to the eNB again to reject the UE’s request. Therefore, this causes the ‘ping-pong’ problem between the UE and the MME.
Proposal 2: It is suggested to discuss the ‘ping-pong’ problem between the UE and the MME for the Resume failure case when the UE has the data to be sent.
To avoid this problem, the eNB may need to provide to the UE a specific cause value including an indication (e.g., extendedWaitTime). However, there are so far no cause values to indicate to the UE whether to delay to resume the RRC connection for the Resume failure case. Of course, it is a RAN2 issue to define a new cause value between the UE and eNB. However, in order for the eNB to decide whether to provide to the UE a specific cause value, the MME may need to indicate to the eNB whether to delay the resumption of the UE. It is a RAN3 issue. Therefore, it may be required to discuss whether the MME sends to the eNB a new cause value to delay the resumption of the UE. 
Proposal 3: It is suggested to discuss the necessity of ‘a new cause value’ for the Resume failure case.
3. Conclusion
In this contribution, we focused on analysis of several options and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The UE CONTEXT RESUME REQUEST and UE CONTEXT RESUME RESPONSE message should be used to deliver any NAS message.
Proposal 2: It is suggested to discuss the ‘ping-pong’ problem between the UE and the MME for the Resume failure case when the UE has the data to be sent.

Proposal 3: It is suggested to discuss the necessity of ‘a new cause value’ for the Resume failure case.
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