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1. Introduction

At the last RAN3 meeting the issue was raised how the handle X2 SETUP REQUESTS initiated by the eNBs at either end of an X2 connection at the same time.  There is a potential for interworking problems between the two eNBs.  The existing specifications do not explicitly specify how to handle this situation. 
A discussion paper highlighted the problem and proposes two approaches to solve this:

1. To specify the resulting states in each corresponding eNBs after completion of two simultaneous X2 SETUP REQUEST over the same X2 interface.
· 2. To specify how an eNB should behave when detecting two simultaneous X2 SETUP REQUESTs over the same X2 interface.

a) 
b) 

2. X2 SETUP Issue
3. The situation occurs when two eNBs simultaneously initiate X2 Setup over an X2 connection (Figure 1 below).
4. If we consider the status of the X2 interface at different steps in the procedure, three operational states are possible.
· X2 Non Operational: No configuration data is available over X2 interface for the candidate eNB.  Only X2 SETUP Procedure is possible at the AP level.

· X2 Wait: An enB has sent X2 configuration data to a correspondent  eNB using X2 SETUP REQUEST and is waiting for configuration data from that correspondent eNB.

· X2 operational: Configuration data for a candidate eNB has been received an accepted by an eNB.  All X2 Procedures can be used.
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6. Figure 1: Failure during simultaneous X2 SETUP Procedures
7. From eNB1, it has rejected an X2 SETUP Request from eNB2 and thus considers X2 to be non-operational.  At this point it receives an X2 SETUP RESPONSE. This may have different configuration data to the original X2 SETUP REQUEST from eNB2 which could potentially be acceptable to eNB1.  In the current X2-AP specification it is unclear how to handle this and it is also unclear what eNB1 can deduce about the operational status of the X2 interface in eNB2 leading to potential interworking problems.
8. From eNB2 perspective it has responded positively to the X2 SETUP REQUEST from eNB1 and can be considered operational however it then receives an X2 SETUP FAILURE.  Again the current X2-AP specification is unclear on this.
9. Specifying the result after simultaneous X2 SETUPs
In order to fully capture the behaviour and resulting status of eNB1 and eNB2 is complex and needs to cover the following cases:
· The successful case when both eNBs respond with a X2 SETUP RESPONSE and the X2 configuration data in the response message is accepted.
· The unsuccessful case when one or both eNB responds with an X2 SETUP FAILURE message.
· The unsuccessful case when one of both eNBs initially respond with a X2 SETUP REQUEST but the configuration data is changed in the X2 SETUP RESPONSE and this is not acceptable to one or both of the corresponding eNBs.
· A potential complication is if multiple SCTP steams are used in the exchange then messages may be delivered out of sequence.
For this reason Fujitsu prefer the approach identified in section 4.
10. Specifying the behaviour during simultaneous X2 SETUP
11. An alternative approach is to define the behaviour of an eNB when it detects an attempt at simultaneous handover.  This will occur when an eNB in X2 WAIT state as defined in section 2, receives an incoming X2 SETUP REQUEST over the same X2 interface.  An eNB may reply in two different ways when this occurs:

(a) Reply with an X2 SETUP FAILURE

(b) Reply with an X2 SETUP RESPONSE (success)
12. In the case X2 SETUP FAILURE state is defined then an eNB may utilise a timer (specified by the WaitToTime IE contained in the X2 SETUP FAILURE message) the before trying to re-establish X2 SETUP. 
13. An alternative approach is for eNB to reply with an X2 SETUP SUCCESS and to discard the X2 configuration information contained in the received X2 SETUP REQUEST (see figure below).  The corresponding eNBs configuration information will be received in the subsequent X2 SETUP RESPONSE.  This approach has a number of advantages over the use of X2 SETUP FAILURE:

· No need to have a backoff timer when X2 collision occurs

· Faster X2 SETUP in the case when simultaneous X2 SETUP occurs

· Based on proven peer to peer collision detection protocols (similar to approach used in SCTP).

14. If a failure occurs i.e the configuration data in the X2 SETUP RESPONSE is not acceptable, the eNB would proceed in the same way as for normal X2 SETUP without a collision (send an ERROR INDICATION)
15. [image: image9.emf] 
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16. Figure 2: Collision detection in X2 SETUP Procedure
17. Proposal

18. To agree to specify the behaviour of an eNB when detecting simultaneous X2 SETUP procedure.  Furthermore to agree then when an eNB detects simultaneous X2 SETUPs it will behave as defined below:

“If, while waiting for an X2 SETUP RESPONSE from a candidate eNB, an eNB receives an X2 SETUP REQUEST from that candidate eNB it shall reply with an X2 SETUP RESPONSE.  The candidate eNB X2 configuration data contained in the received X2 SETUP REQUEST shall be discarded. “
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