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1. Introduction
During the RAN3#57 meeting, the need to define the interaction between the Handover Preparation and other S1-AP procedures is identified.This contribution analyzes two cases of the interaction and proposes some solutions to solve the issue.
2. Discussion
2.1 case1: eNB receives a S1-AP message after it has initiated HO Preparation procedure
During the Intra-LTE/ inter-eNB handover, EPC is not informed about the ongoing HO procedure, which means the MME will continue sending S1-AP messages (e.g. SAE Bearer Setup message) during the HO preparation phase. 

In the case that the source eNB receives a S1-AP message initiating a class 1 procedure after it has initiated HO Preparation procedure, two solutions can be used to solve the interaction. The solution 1 is that the eNB will cancel the handover (execute Handover Cancel procedure) and then continue the processing of the initiated S1-AP procedure. The solution 2 is that the eNB will reject the initiated S1-AP procedure by sending appropriate response message to the MME. 
Suppose that the eNB receives SAE BEARER SETUP REQUEST message after it has initiated HO Preparation procedure, if the eNB chooses the solution 1, i.e. the eNB cancel the handover, some issues need to be considered. Whether it needs to continue setting up the radio bearer when the source eNB has already initiated the handover, maybe the bearer configuration can be provided by the source eNB, but it can’t be provided by the target eNB in the subsequently handover procedures. Moreover, the Radio Bearer Setup message including the NAS information will not be received successfully by UE in some conditions (e.g. radio environment is not good). On the other hands, it will impact the end user experience since the necessary handover is cancelled. It had better not continue processing the SAE Bearer Setup procedure.
If the eNB choose the solution 2, the above situations will be avoided. When it receive the response message with a specific cause value the MME can resend the SAE BEARER SETUP REQUEST message to the target eNB after the HO is complete. The handover delay is no more than 500 ms, the execution of the solution 2 will not impact the end user experience.
For the other Class 1 procedures, the eNB can either choose the solution 1 or solution 2, which is left for the implementation.

Proposal: 
-If during the HO Preparation procedure, the source eNB receives a SAE BEARER SETUP/MODIFY/RELEASE REQUEST message, it shall reject the initiated SAE Bearer management procedure by sending appropriate response message to the MME.
-If during the HO Preparation procedure, the source eNB receives a S1-AP message initiating a S1-AP class 1 procedure (with the exception of SAE BEARER SETUP/MODIFY/RELEASE REQUEST message), it shall either cancel the handover (execute Handover Cancel procedure) and then continue the processing of the initiated S1-AP procedure or reject the initiated S1-AP procedure by sending appropriate response message to the MME. 

-If during the Handover Preparation procedure the source eNB receives a UE-associated signalling S1-AP class 2 messages (with the exception of DIRECT TRANSFER message) it shall decide to either execute the procedure immediately or suspend it. In case the handover is cancelled, the eNB shall resume any suspended procedures.
2.2 case 2: eNB decides to initiate HO Preparation procedure after it has received a S1-AP message 
In the case that the eNB decides to initiate Preparation procedure after it has received a S1-AP message initiating a class 1 procedure, two solutions can be used to solve the interaction. The solution 1 is the eNB will suspend the handover and continue the processing of the initiated S1-AP procedure. The solution 2 is the eNB will reject the initiated S1-AP procedure by sending appropriate response message to the MME.
Suppose the eNB decides to initiate HO Preparation procedure after it has received SAE BEARER SETUP message, if the eNB choose the solution 1, similarly to the case 1, the Radio Bearer Setup message including the NAS information may not be received successfully by UE because of the radio link problem. In addition, a SAE GW relocation may be involved, the SAE bearer configuration forwarded to the source eNB may not be relevant to the target eNB. It doesn't make sense to continue processing the SAE Bearer Setup procedure. On the other hands, it will introduce additional handover delay and impact the end user experience.
For the other Class 1 procedures, the eNB can either choose the solution 1 or solution 2, which is left for the implementation.
Proposal 

-If the eNB decides to initiate Handover Preparation procedure after it has received SAE BEARER SETUP/MODIFY/RELEASE REQUEST message, it shall reject the initiated procedure by sending appropriate response message to the MME. 
3. Conclusion 
This contribution discussed the issues of the interaction between Handover and other S1-AP procedures. It proposes RAN3 to discuss the content of this contribution and agree on the proposals in chapter 2.
4. Text Proposal for TS36.413
-------------------------------------------------Start of text proposal--------------------------------------------------

8.2 
SAE Bearer Management procedures

8.2.1
SAE Bearer Setup

/*unchanged omitted*/
8.2.1.4 Abnormal Conditions
Interactions with Handover Preparation procedure:

If the handover becomes necessary during the SAE Bearer Setup procedure, the eNB may interrupt the ongoing SAE Bearer Setup procedure and initiate the Handover procedure as follows:

1. The eNB shall terminate the SAE Bearer Setup procedure indicating unsuccessful SAE Bearer setup, for SAE Bearers not already successfully established with the cause ‘Handover triggered’.
2. The eNB shall terminate the SAE Bearer Setup procedure indicating successful SAE Bearer setup, for SAE Bearers already successfully established but not yet reported to the MME.
3. The eNB shall report this outcome of the procedure in the SAE BERAER SETUP RESPONSE message. 

4. The eNB shall invoke handover by sending the HANDOVER REQUIRED message to the MME or HANDOVER REQUEST message to the eNB.
Editor’s Note: Further Assessment required.
8.2.2
SAE Bearer Modify
/*unchanged omitted*/
8.2.2.4 Abnormal Conditions
Interactions with Handover Preparation procedure:

If the handover becomes necessary during the SAE Bearer Modify procedure, the eNB may interrupt the ongoing SAE Bearer Modify procedure and initiate the Handover procedure as follows:

1. The eNB shall terminate the SAE Bearer Modify procedure indicating unsuccessful SAE Bearer modification, for SAE Bearers not already successfully modified with the cause ‘Handover triggered’.
2. The eNB shall terminate the SAE Bearer Modify procedure indicating successful SAE Bearer modification, for SAE Bearers already successfully modified but not yet reported to the MME.
3. The eNB shall report this outcome of the procedure in the SAE BERAER MODIFY RESPONSE message. 

4. The eNB shall invoke handover by sending the HANDOVER REQUIRED message to the MME or HANDOVER REQUEST message to the eNB.
Editor’s Note: Further Assessment required.
8.2.3
SAE Bearer Release

/*unchanged omitted*/
8.2.3.3 Abnormal Conditions
Interactions between MME initiated SAE bearer Release with Handover Preparation procedure:

If the handover becomes necessary during the SAE Bearer Release procedure, the eNB may interrupt the ongoing SAE Bearer Release procedure and initiate the Handover procedure as follows:

1. The eNB shall terminate the SAE Bearer Release procedure indicating unsuccessful SAE Bearer release, for SAE Bearers not already successfully released with the cause ‘Handover triggered’.
2. The eNB shall terminate the SAE Bearer Release procedure indicating successful SAE Bearer release, for SAE Bearers already successfully released but not yet reported to the MME.
3. The eNB shall report this outcome of the procedure in the SAE BERAER RELEASE COMPLETE message. 

4. The eNB shall invoke handover by sending the HANDOVER REQUIRED message to the MME or HANDOVER REQUEST message to the eNB.
Editor’s Note: Further Assessment required.

/*unchanged omitted*/
8.4
Handover Signalling

8.4.1

Handover Preparation
/*unchanged omitted*/
8.4.1.2
Successful Operation

/*unchanged omitted*/
Interactions with other procedures:
If, after a HANDOVER REQUIRED message is sent and before the Handover Preparation procedure is terminated, the source eNB receives a SAE BEARER SETUP/MODIFY/RELEASE REQUEST message, it shall reject the initiated SAE Bearer management procedure by sending appropriate response message to the MME.
If during the Handover Preparation procedure, the source eNB receives a S1-AP message initiating a S1-AP class 1 procedure (with the exception of UE CONTEXT RELEASE COMMAND message which shall be handled normally and SAE BEARER SETUP/MODIFY/RELEASE REQUEST message), it shall either:

1. cancel the Handover Preparation procedure i.e. execute Handover Cancel procedure with an appropriate value for the Cause IE, e.g. "Interaction with other procedure", and after successful completion of the Handover Cancel procedure, the source eNB shall continue the initiated S1-AP procedure
 or 
2. terminate the initiated S1-AP procedure without any changes in E-UTRAN by sending the appropriate response message with the cause value “Handover Triggered” to the EPC. The source eNB shall then continue the handover. 

If during the Handover Preparation procedure the source eNB receives UE-associated S1-AP class 2 messages (with the exception of DIRECT TRANSFER message) it shall decide to either execute the procedure immediately or suspend it. In case the handover is cancelled, the eNB shall resume any suspended procedures.
After the Handover Preparation procedure is successfully terminated, all S1-AP messages (except UE CONTEXT RELEASE COMMAND message, which shall be handled normally) received via the same UE-associated logical S1-connection shall be ignored by the source eNB.
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