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	Reason for change:
	Conflicting requirements are specified in TS 23.007 regarding the MME behaviour when the latter receives nearly simultaneously an (S1) Reset message and a DDN (cause 'Error Indication' message):


· upon (S1) Reset, the MME shall initiate the Dedicated Bearer Deactivation procedure for all GBR bearers in the EPC (subclause 15A.1.1); 

· upon receipt of a DDN (cause=Error Indication), the MME shall send an S1 release for UEs in connected mode and then trigger the network triggered service request procedure (see clause 22), whereby all the UE's bearers (including GBR bearers) are re-established.
This can result in ambiguous and possibly suboptimal system behaviour. See C4-142261.

1) for a global eNB restart, deactivating the GBR bearers immediately upon receipt of an S1 Reset is fine as UEs in connected mode affected by the global eNB restart will either: 
a) trigger a Service Request via an alternative cell much before the eNB completes its restart (in which cases GBR bearers are restored); or

b) wait for the completion of the eNB restart (e.g. no alternative cell available), but GBR bearers are then unlikely to survive as the eNB restart time will typically be much longer than end users wait before hanging up the call.

2) for partial eNB failure scenarios (e.g. affecting all or a subset of the S1 interface, with the radio still operational), the situation is different as the eNB may be able to restart its S1 interface more quickly than if this were a global restart. The following may occur for UEs in connected mode affected by the partial eNB failure:


a) UE triggers a Service Request via an alternative eNB before the S1 Reset occurs (if the eNB has sent an RRC Release Indication to the UE; UE keeps its EPS bearers upon the release of the RRC connection); or
b) the eNB sends first an S1 Reset to the MME; or

c) the SGW sends a DDN (Error Indication) upon receipt of a GTP Error Indication from the eNB (after the S1 interface is restarted)

Depending on which of these 3 events occurs first, the UE's GBR bearers may be deactivated unnecessarily, causing extra signalling in the network (deactivation and reactivation of the bearers) and affecting the user's services.
The same problem may also exist upon a transient S1AP path failure. The MME may receive in any order an S1 Reset or a NAS Service Request.


	
	

	Summary of change:
	As an option, the MME may defer the deactivation of the GBR bearers for a short period (few seconds) upon receipt of an S1 Reset or an S1AP path failure, so as to allow to re-establish the corresponding radio and S1 bearers and thus avoid the GBR bearers deactivation if the MME receives a NAS Service Request or a GTP-C Downlink Data Notification message as a result of the SGW having received an Error Indication message from the eNodeB.


	
	

	Consequences if not approved:
	GBR bearers of all the affected UEs may be deactivated prematuraly during an S1 Reset or S1AP path failure, causing extra signalling in the network and interruption of end user's services. 
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	Other comments:
	


* * * First Change * * * *

15A
Restoration of data in E-UTRAN

15A.1
eNodeB Failure 
15A.1.1
General 
When an eNodeB fails, all its eNodeB contexts affected by the failure become invalid and shall be deleted. An MME that recognises unavailability of an eNodeB (e.g. no more SCTP association in service) or receives a Reset from an eNodeB, shall locally delete the eNodeB related information ("eNodeB Address in Use for S1-MME" and "eNodeB UE S1AP ID"). The MME initiates release of all S1 bearers towards the Serving GW by sending a Release Access Bearer Request message as defined in the S1 Release procedure in 3GPP TS 23.401 [15]. The MME shall initiate the Dedicated Bearer Deactivation procedure to deactivate the GBR bearers in the packet core; as an option, the MME may defer the deactivation of the GBR bearers for a short period (e.g. in the order of seconds) so as to allow the re-establishment of the corresponding radio and S1 bearers and thus avoid the GBR bearers deactivation if the MME receives a NAS Service Request or a GTP-C Downlink Data Notification message as a result of the SGW having received an Error Indication message from the eNodeB (see clause 22). 
If the Serving GW receives Release Access Bearers Request message, the Serving GW shall release all eNodeB related information (address and TEIDs) for the UE, but other elements of the UE's Serving GW context shall not be affected. Any Bearer contexts affected by eNodeB failure that have no valid S1-U tunnel in Serving GW are recovered during the UE Triggered Service Request or during the Network Triggered Service Request procedure as specified in 3GPP TS 23.401 [15].
The eNodeB should ensure as far as possible that previously used TEID values are not immediately reused after an eNodeB restart, in order to avoid inconsistent TEID allocation throughout the network.

* * * For Information * * * *

15A.2
S1-AP path failure 

Upon detection of an S1-AP path failure (i.e. no more SCTP association in service), 

· the eNodeB shall release the RRC connection of the affected UEs; 

· the MME shall proceed as specified for the eNodeB failure in subclause 15A.1. 

The eNodeB shall continue to broadcast warning messages, if any, during an S1AP path failure. Upon recovery of the S1AP path, the eNodeB shall proceed as if no S1AP path failure had occurred.

During an S1AP path failure, the warning message data stored in the eNodeB may become desynchronized with the CBC, e.g. if the CBC attempts to modify the warning message data during the S1AP path failure. The CBC and MME(s) should support the Write-Replace-Warning-Indication and Stop-Warning-Indication procedures (see 3GPP TS 23.041 [30]) to keep the warning message data synchronized in the eNodeB and the CBC.

* * * End of Changes * * * *

