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1. Introduction 
In RAN3#91bis, the E-RAB fail to be resumed was discussed for different reasons. In this paper, we analyze whether to release or to suspend the E-RAB fail to be resumed in different scenarios propose to agree the text proposals.
2. Discussion 
2.1 Partial bearers failed to be resumed
The UE, the eNB and the MME should be synchronized about the bearer status: being established, being released, being suspended or being resumed. 
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Figure1
As shown in Fig1, in case the MME cannot resume bearer2, the MME notified the eNB bearer2 is failed to be resumed. But whether release or suspend bearer2 is unclear. If the MME and the eNB suspend the bearer fail to be suspended, the UE should be notified. However, there is no procedure for the eNB to trigger a bearer level suspend procedure to a UE.
Observation1: Suspend a bearer failed to be resumed require a bearer level suspend procedure from the eNB to the UE.
The resume failure for bearer2 may be due to the resource limitation or congestion of the MME. The MME could recover from the overloaded status later. In case of the UE in connected mode, the recovered MME receives the Downlink Data Notification for the suspended bearer2, the MME should initiate a bearer level resume procedure to the eNB. The eNB also need to initiate a bearer level resume procedure to the UE.
Observation2: Suspend a bearer failed to be resumed requires a bearer level resume procedure from the MME to the eNB and from the eNB to the UE.

When UE is in connected mode, if the UE generates the uplink date for the suspended bearer2, the UE should initiates a bearer level suspend procedure to the eNB. The eNB also need to initiate a bearer level resume procedure to the MME.

Observation3: Suspend a bearer failed to be resumed requires a bearer level resume procedure from the UE to the eNB and from the eNB to the MME.

In case the bearer fail to be resumed is released, the legacy procedure is sufficient. If there is data transfer requirement for the released bearer later, the MME could re-establish the bearer by E-RAB Setup Procedure. 
Observation4: In case the bearer fail to be resumed is released, the legacy procedure is sufficient.
With regard to the urgent time schedule for NB IOT, it is proposed to release the bearer failed to be resumed in case the other bearer of the UE is successfully resumed.  
Proposal1: release the bearer failed to be resumed in case the other bearer of the UE is successfully resumed.  

2.2 All bearers failed to be resumed

When all bearers of the UE are failed to be resumed, the UE is failed to be resumed. Whether release the UE or suspend the UE depends on the failure reason. 

In some cases, the MME may consider suspending a UE failed to be resumed, e.g. the resume failure is due to resource limitation.
In some other cases, the MME should indicate the eNB to release the UE context for the UE fail to be resumed, e.g. the resume failure is due to no UE Context. 

In generally, the cause value cannot be referred to decide the exact eNB’s behaviour. For different resume failure cases, the MME should response different messages to the eNB. 
Observation5: The UE fail to be resumed may be suspended or released.

Proposal2: The MME indicates the eNB to release or suspend the UE by different messages.
3. Text Proposal

8.3.x1
UE Context Suspend
8.3.x1.1
General

The purpose of the UE Context Suspend procedure is to suspend the UE context, the UE-associated logical S1-connection and the related bearer contexts in the E-UTRAN and the EPC. 
8.3.x1.2
Successful Operation
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Figure 8.3.x1.2-1: UE Context Release procedure. Successful operation.

The eNB initiates the procedure by sending the UE CONTEXT SUSPEND REQUEST message to the MME. 

Upon receipt of the UE CONTEXT SUSPEND REQUEST the MME shall act as defined in TS 23.401 [11].

Upon receipt of the UE CONTEXT SUSPEND RESPONSE message the eNB shall suspend the UE context, the UE-associated logical S1-connection and the related bearer contexts send the UE to RRC_IDLE.

If the Information on Recommended Cells and eNBs for Paging IE is included in the UE CONTEXT SUSPEND REQUEST message, the MME shall, if supported, store it and may use it for subsequent paging.If the Cell Identifier and Coverage Enhancement Level IE is included in the UE CONTEXT SUSPEND REQUEST message, the MME shall, if supported, store it and use it for subsequent paging.

8.3.x2
UE Context Resume
8.3.x2.1
General

The purpose of the UE Context Resume procedure is to indicate to the MME that the UE has resumed the suspended RRC connection and to request the MME to resume the UE context, UE-associated logical S1-connection and the related bearer contexts in the EPC. 
8.3.x2.2
Successful Operation
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Figure 8.3.x2.2-1: UE Context Release procedure. Successful operation.

The eNB initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the MME. If the eNB is not able to admit all suspended E-RABs the eNB shall indicate this in the E-RABs Failed To Resume List IE.
Upon receipt of the UE CONTEXT RESUME REQUEST message the MME shall act as defined in TS 23.401 [11] and respond with the UE CONTEXT RESUME RESPONSE. If the MME is not able to admit all suspended E-RABs the MME shall indicate this in the E-RABs Failed To Resume List IE. Upon reception of the E-RABs Failed To Resume List IE, the eNB shall execute the release of the E-RABs indicated in the E-RABs Failed To Resume List IE.
8.3.x2.3
Unsuccessful Operation
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Figure 8.3.x2.3-1: UE Context Resume procedure. Unsuccessful operation.

If the MME is not able to resume a single E-RAB it indicates that the UE context and the MME wants to suspend the UE, e.g. for resource limitation, 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].


Interaction with UE Context Release Request procedure:

If the MME is not able to resume a UE and the MME wants to remove the UE, e.g., for no UE context, the UE Context Release Request procedure shall be replied instead. 
4. Conclusion 

In this paper, we analyze whether to release the E-RAB fail to be resumed or to suspend the ERAB fail to be resumed in different scenarios. 
Observation1: Suspend a bearer failed to be resumed require a bearer level suspend procedure from the eNB to the UE.

Observation2: Suspend a bearer failed to be resumed requires a bearer level resume procedure from the MME to the eNB and from the eNB to the UE.

Observation3: Suspend a bearer failed to be resumed requires a bearer level resume procedure from the UE to the eNB and from the eNB to the MME.

Observation4: In case the bearer fail to be resumed is released, the legacy procedure is sufficient.
Observation5: The UE fail to be resumed may be suspended or released.

Proposal1: release the bearer failed to be resumed in case the other bearer of the UE is successfully resumed.  

Proposal2: The MME indicates the eNB to release or suspend the UE by different messages.
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