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1   Introduction
In RAN2#93bis meeting, there’re some agreements about resume failure procedures in uu interface, as below:
· The dedicated radio configuration in Msg 4 is a delta for the configuration in AS context. 
· If the delta configuration cannot be used or the resume cannot be executed at the eNB the eNB initiates either a reject or a setup. 
· At reject the UE stays suspended and keeps the stored UE context, or removes the stored UE context and goes to Idle, based on indication in the reject message. 
· At connection setup the stored UE context is removed and not used.
In RAN3#91bis meeting, we also discussed the handling of S1 resume failure. But the handling of uu resume failure in S1 has not been specified. 

In this contribution, we discuss how to handle the uu resume failure in S1 and give relevant proposals.
2   Discussion
2.1   Resume failure scenarios in radio interface

According to the agreements of RAN2, RRCConnectionSetupReject or  RRCConnectionSetup may be used in Msg 4 to indicate UE resume is failed. 
1. Resume failure happened, eNB send RRCConnectionSetupReject to the UE

a) The eNB indicates the UE to keep the UE context, the UE can start the resume procedure again;
b) The eNB indicates the UE to remove the UE context, the UE can trigger a new RRC connection establishment via NAS recovery.
2.  Resume failure happened, eNB send RRCConnectionSetup to the UE

a) the stored UE context is removed and not used in UE.

For 1a), the suspended UE context is kept in the UE, resume procedure could be trigger again, UE context in eNB and MME should also be kept, no impact to S1 interface.
For 1b), the suspended UE context in UE is removed, the suspended UE context in eNB and MME should also be removed.

For 2a), similar to 1b), the suspended UE context in UE is removed, the suspended UE context in eNB and MME should also be removed, new UE context should be established in UE, eNB and MME.

As discussed above, eNB should inform MME to remove the suspended UE context in case of 1b) and 2a). 
Observation 1: eNB should indicate MME to remove suspended UE context in case of resume failure happened in radio interface and the UE context is removed from UE.
2.2   Handling of Resume failure in radio interface

Base on the analysis in section 2.1, the key issue is how to remove the suspended UE context in MME in case of resume failure happens in radio interface.
As has been agreed and captured in stage 2 BL, only the following S1AP procedures are allowed to take place on a suspended UE-associated signalling connection:

-
UE Context Resume;

-
S1AP UE Context Release (eNB and MME initiated);

Obviously, the existing eNB initiated UE Context Release Request procedure could be reused to release the suspended UE context in eNB and MME.
The following two figures show the whole pictures of resume failure handling procedures as discussed in 1b) and 2a) to remove the suspended UE context in MME.
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Figure 1. Resume failure with RRC Connection Reject without UE context keeping
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Figure 2. Resume failure in uu interface with new connection establishment
Proposal 1: In case of resume failure happened in radio interface, eNB initiated UE Context Release Request procedure should be used to remove the suspended UE context in MME.

2.3   Stage 3 impact
Base on the previous analysis, eNB initiated UE Context Release Request procedure should be used to remove the suspended UE context in MME. However, the existing procedure text for eNB initiated UE Context Release Request procedure only mentioned the procedure is to be used to release S1-connection.

· “The purpose of the UE Context Release Request procedure is to enable the eNB to request the MME to release the UE-associated logical S1-connection due to E-UTRAN generated reasons, e.g., “TX2RELOCOverall Expiry”. The procedure uses UE-associated signalling.” 
Observation 2: the UE-associated logical S1-connection is not exist in “suspend” state, the existing procedural text seems not sufficient to support using UE Context Release Request procedure to remove the stored UE context in MME in case of resume failure in radio interface.
Proposal 2: The procedural text for “eNB initiated UE Context Release Request” should be updated to support removal of stored/suspended UE context in MME in case of S1-connection is not exist. 
Then, whether need to define new cause value for resume failure in radio interface?

Option 1: define a specific cause value for resume failure in radio interface, i.e. “Resume Failure in the Radio Interface”;

Option 2: reuse existing cause value “Failure in the Radio Interface Procedure”;
To our understanding, the existing cause value “Failure in the Radio Interface Procedure” could cover the case of resume failure in radio interface, since no need to define a new cause value.
Observation 3: No need to define a new cause value for resume failure in radio interface.
Proposal 3: RAN3 is request to discuss and agree the TP in section 5.
3   Proposals
In this contribution, we discussed the handling of resume failure in Radio interface and summarized the proposals as below:
Observation 1: eNB should indicate MME to remove suspended UE context in case of resume failure happened in radio interface and the UE context is removed from UE.
Proposal 1: In case of resume failure happened in radio interface, eNB initiated UE Context Release Request procedure should be used to remove the suspended UE context in MME.

Observation 2: the UE-associated logical S1-connection is not exist in “suspend” state, the existing procedural text seems not sufficient to support using UE Context Release Request procedure to remove the stored UE context in MME in case of resume failure in radio interface.
Proposal 2: The procedural text for “eNB initiated UE Context Release Request” should be updated to support removal of stored/suspended UE context in MME in case of S1-connection is not exist. 

Observation 3: No need to define a new cause value for resume failure in radio interface.
Proposal 3: RAN3 is request to discuss and agree the TP in section 5.
4   Reference

[1]
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5   Text proposal
The following changes are based on the latest stage 3 specification [2].
	*********First change**********


8.3.2
UE Context Release Request (eNB initiated)

8.3.2.1
General

The purpose of the UE Context Release Request procedure is to enable the eNB to request the MME to release the UE-associated logical S1-connection due to E-UTRAN generated reasons, e.g., “TX2RELOCOverall Expiry”. Or the procedure is to enable the eNB to request the MME to remove the stored UE context in case of the UE-associated logical S1-connection is not exist. The procedure uses UE-associated signalling.

8.3.2.2
Successful Operation
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Figure 8.3.2.2-1: UE Context Release Request procedure. Successful operation.

The eNB controlling a UE-associated logical S1-connection initiates the procedure by generating a UE CONTEXT RELEASE REQUEST message towards the affected MME node. 

The UE CONTEXT RELEASE REQUEST message shall indicate the appropriate cause value, e.g., “User Inactivity”, “Radio Connection With UE Lost”, “CSG Subscription Expiry”, “CS Fallback triggered”, “Redirection towards 1xRTT”, “Inter-RAT Redirection”, “UE Not Available for PS Service”, for the requested UE-associated logical S1-connection release or UE context removal. 
Interactions with UE Context Release procedure:
The UE Context Release procedure should be initiated upon reception of a UE CONTEXT RELEASE REQUEST message. 
	*********End of change**********
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