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1. Introduction

At the last RAN3, SCTP Restart mechanism was introduced to provide the possibility of a fast restart in case SCTP association is lost for what ever reason.  This contribution considers the relationship between the SCTP layer and S1-AP and a potential impact of SCTP Restart on S1 interface.
In particular it considers the case in which the MME issues a restart of SCTP association and the possibility that S1 SETUP data also needs to be restored in the MME.
· 

a) 
b) 

2. SCTP Restart Impact on S1 Interface
3. As a basis for this discussion the S1 signalling bearer state machine is introduced.
4. S1 Connection State Machine
5. Figure 1 illustrates the state machine of S1 signalling interface.   After an SCTP association is established between an MME and an eNodeB, the S1 interface can be considered to be in a Connected state, however until the S1 Setup procedure has been completed, the S1 signalling interface is not fully operational i.e. generally available for transfer of any S1 application level messages.
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6. Figure 1: S1 Connection State Machine
7. Potential Impact of SCTP Restart

8. SCTP Restart mechanism is one of the methods which provide network-level fault tolerance. It allows an SCTP association to restart rapidly after a crash.
9. After restarting, the SCTP association is recovered, however, there is lack of confirmation of the soundness of the application level data since S1 SETUP information may be lost and it is not guaranteed that the S1 connection by then is Operational. 
10. In another words, it is not guaranteed that after restart the concerned MME and eNodeB can interoperate correctly over the S1 interface.   S1 SETUP information can be restored if lost in the eNB by issuing a S1 SETUP REQUEST and receiving MME Setup information in the response request, however the MME doesn’t have this ability to initiate a S1 SETUP REQUEST. 
11. 


Solution
It is proposed that the S1 Setup procedure shall be performed after the SCTP restart in order to exchange application level data and ensure the concerned MME and eNodeB to interoperate correctly over the S1 interface.  Upon the completion of the S1 Setup procedure the S1 signalling interface becomes Operational. 
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1) 
2) 
13. Conclusions
1. 
In order to ensure correct interworking between MME and eNodeB over S1 interface when handling SCTP Restart, it is proposed that RAN3 agree the following principle
· The S1 Setup procedure shall be performed after SCTP restart in order to exchange application level data and ensure the concerned MME and eNodeB to interoperate correctly over the S1 interface.
· 
Corresponding updates are provided in S1 SETUP procedure in R3-081331 (36.413).
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ADDITIONAL X2 SETUP RESPONSE
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