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	In the last SA2 meeting, text was added to the X2 handover procedure (section 5.5.1.1.1) to describe the MME reactions upon an S1 procedure clashing with an ongoing X2 handover. At that time it was questioned what the behaviour during an S1 handover ought to be.
This CR attempts to describe the MME behaviour during an ongoing S1 handover as follows:

a) once the MME has received a Handover Required message, it should pause subsequent NAS signalling and S1 interface requests (e.g. NAS signalling, E-RAB Setup/Modify/Release, etc) until the Handover procedure has succeeded (Handover Notify) or failed (Handover Failure) whereupon they should be restarted (unless the MME has changed).
  b) in the case of “message crossing” on the S1 interface, the eNodeB will reject the NAS procedure. In this case the MME shall reattempt the same NAS procedure when the handover is complete or is deemed to have failed.
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5.5.1.2
S1-based handover

5.5.1.2.1
General

The S1-based handover procedure is used when the X2-based handover cannot be used. The source eNodeB initiates a handover by sending Handover Required message over the S1-MME reference point. This procedure may relocate the MME and/or the Serving GW. The source MME selects the target MME. The MME should not be relocated during inter-eNodeB handover unless the UE leaves the MME Pool Area where the UE is served. The MME (target MME for MME relocation) determines if the Serving GW needs to be relocated. If the Serving GW needs to be relocated the MME selects the target Serving GW, as specified in clause 4.3.8.2 on Serving GW selection function.

The source eNodeB decides which of the EPS bearers are subject for forwarding of packets from the source eNodeB to the target eNodeB. The EPC does not change the decisions taken by the RAN node. Packet forwarding can take place either directly from the source eNodeB to the target eNodeB, or indirectly from the source eNodeB to the target eNodeB via the source and target Serving GWs (or if the Serving GW is not relocated, only the single Serving GW).

The availability of a direct forwarding path is determined in the source eNodeB and indicated to the source MME. If X2 connectivity is available between the source and target eNodeBs, a direct forwarding path is available.

If a direct forwarding path is not available, indirect forwarding may be used. The source MME uses the indication from the source eNodeB to determine whether to apply indirect forwarding. The source MME indicates to the target MME whether indirect forwarding should apply. Based on this indication, the target MME determines whether it applies indirect forwarding.

During the S1 interface procedure (e.g. dedicated bearer establishment/modification/release; location reporting control; NAS message transfer; etc.), if the MME receives a rejection from the eNodeB with an indication that an S1 handover is in progress (see TS 36.300 [5]), or the MME receives the Handover Request message from the eNodeB, the MME shall reattempt the same NAS procedure when either the handover is complete or is deemed to have failed if the MME is still the serving MME (if the MME is no longer serving the UE, then the procedure fails). 
In order to minimise the number of procedures rejected by the eNodeB, the MME should pause non-handover related S1 interface procedures (e.g. downlink NAS message transfer, E-RAB Setup/Modify/Release, etc) while a handover is ongoing (i.e. from the time that a Handover Required has been received until either the Handover procedure has succeeded (Handover Notify) or failed (Handover Failure)) and continue them once the Handover procedure has completed if the MME is still the serving MME (if the MME is no longer serving the UE, then the procedure fails).
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