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Abstract of the contribution: Discusses the behaviour of MME and eNB during an X2 handover when none of the EPS bearers are setup at the SGW. Clarifies that, just as in case of S1 handover failure, the MME should then perform an explicit detach.
In the  SA2-75E meeting, the following scenario was discussed (S2-096294). The main event is that the SGW is not able to switch any EPS bearers during X2 handover.
In 36.413, it is not very clear what the expected behaviour of eNB is when it receives a Path Switch Request Failure message.

8.4.4.3
Unsuccessful Operation
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Figure 8.4.4.3-1: Path switch request: unsuccessful operation

If the EPC fails to switch the downlink GTP tunnel endpoint towards a new GTP tunnel endpoint for all E-RAB included in the E-RAB To Be Switched in Downlink List IE during the execution of the Path Switch Request procedure, the MME shall send the PATH SWITCH REQUEST FAILURE message to the eNB with an appropriate cause value. In this case, the eNB is expected to decide the subsequent actions.
We consider two systems:

· SYSTEM-1: The eNB takes it upon itself to detach the UE using AS level interactions. MME does implicit detach only.
· SYSTEM-2: The eNB does not perform any further action. The MME initiates explicit detach of the UE using NAS. 

One of the main issues to consider is whether there is an inter-operability issue if MME-1 needs to work with eNB2 and vice-versa.
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Figure 5.5.1.1.2-1: X2-based handover without Serving GW relocation and no bearers switched at SGW.  OPTION-1: eNB does not perform any bearer release on receiving Path Switch Request Failure. MME does explicit detach for UE.

The main discussion is about eNB activity when it receives the Path Switch Request Failure in Step10 and the subsequent action to be taken by the MME.
There are two options, with their pros and cons discussed below:

Option-1: eNB initiates UE detach based using AS (bearer deletions); MME does implicit detach.
-- eNB release data RAB only with RRCReconfiguration. The signalling RAB is still kept.
-- UE does implicit detach (since all data RABs are deleted).

-- eNB needs to do a RRC-Release to the UE. 
-- eNB does S1 release request (UE context release request) to MME with cause to clearly indicate that the UE is in detach state eg. “Failure In Target EPC/eNB Or Target System”?
-- MME releases S1 and then does implicit detach without NAS to UE. In addition, MME cleans up resources in SGW/PGW. 

Disadvantages: 
· Two RRC messages for eNB to UE.

· New behavior for eNB to implicit detach the UE. (eNB needs to have additional logic to support). 

· UE going into detach is a change in EMM state of the UE and should be performed by a NAS interaction between UE and MME. eNB should not instigate a “NAS level” behavior.
· This is not consistent with 36.413 which does not state that the eNB updates bearer context with the UE. This will require changes to 36.413 
Option-2: eNB does nothing; MME initiates explicit UE detach using NAS
-- eNB does nothing on Radio.

-- MME does explicit detach with NAS to UE and then followed by S1 release to eNB.

 Advantage: 
· Simple behavior in eNB. 

· No modifications to stage 3 specification.
· Consistent behavior in eNB, UE and MME as in S1 HO with SGW failure.

Inter-operability issue:

· MME-1 with eNB-2: Since MME is waiting for eNB to initiate S1-release, but eNB-2 is, in turn waiting for MME to release S1, we end up in a deadlock. So MME-1 (implicit detach) will need to run a timer for S1-Release to come. In case S1-Release does not come from eNB-2, MME-1 will need to do explicit detach with UE.

· MME-2 with eNB-1: MME-2 will start the explicit detach procedure with UE. In the meantime eNB-1 may have already removed RRC link with UE. Hence the explicit detach message may not reach the UE. In the meantime MME-2 will receive S1AP: UE Context Release Request from the eNB-1. MME-2 will ignore this, since the MME has already started explicit detach procedure. As last part of this procedure, MME-2 will command the eNB-2 to release S1 connection, by sending a S1AP: UE Context Release command 
Proposal

Based on the discussion above we propose that the OPTION-2 (eNB does nothing, followed by explicit detach by MME) is the simplest and is in line with the current design where EMM state changes are signalled in NAS between MME and UE. Also, no changes to stage-3 specification is needed. This also simplifies MME and eNB implementation to always do explicit detach when bearer-switch fails as part of X2 or S1 handover execution.
Also, from inter-operability discussion about, an MME which is programmed to do implicit detach will need to run a timer to wait for S1 Release request from eNB, and when that timer times out, it will need to do an explicit detach. Also discussion shows that the cleanup is not very clean if SA2 does not specify the expected behaviour in 23.401.
This proposal is captured in the attached update to ZTE CR

3GPP

SA WG2 TD


_1295845529.doc






PATH SWITCH REQUEST FAILURE











eNB



















































MME











































PATH SWITCH REQUEST




















_1318849174.doc

[image: image1]

11. MME-initiated explicit detach procedure [ 23.401, Section 5.3.8.3]
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SGW includes all the Bearer IDs in the “bearers to be deleted list”.
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eNB does not perform any action, since the failure results in NAS level behavior change in UE












