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1. Introduction
This P-CR introduces the Reactive reestablishment of UE context on MME/S4-SGSN Failure.
2. Reason for Change
The Down Link Data Triggered Attach (DLDTA) procedure is newly proposed as a solution for the MME/S4-SGSN Failure.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v0.0.0
* * * Start of 1st Change * * *
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* * * Start of 2nd Change * * *

6.1
Alternative Solutions for MME failure
Editor’s note: This section will contain all the possible solutions for MME failure presented and the changes required in the specifications to implement them.
6.1.x
Solution X Down Link Data Triggered Attach (DLDTA)
6.1.X.1 Description 
The Down Link Data Triggered Attach (DLDTA) is an optional feature for MME, S4-SGSN and SGW.
6.1.X.1.1 Down Link Data Triggered Attach (DLDTA) procedure
The DLDTA enables UEs to make the re-attach to the EPS possible triggered by an arrival of the downlink packet after the MME has restarted. The DLDTA is composed of the following components.

a)
The MME marks an EPS bearer as the subject for the DLDTA:


When EPS bearer is established, based on the operator policy the MME marks an EPS bearer as the subject for the DLDTA by setting the DLDTA flag in the EPS bearer Context. The MME may activate the DLDTA for all EPS bearers or based on QCI, Priority Level or/and APN.

NOTE1:
MME may activate the DLDTA for minimal number of EPS bearers. For example, in order to make the IMS terminating call to be a trigger for the UE re-attachment, the DLDTA is only activated for those of EPS bearers which has the QCI=5 (IMS Signalling).
b)
The SGW maintains the IMSI, latest TA-list per UE:


If the UE has at least one EPS bearer that has the DLDTA flag active and the latest TA list is changed , for example due to the mobility management procedure, the MME transfers the latest TA list to the corresponding SGW by the Create Session Request message or/and the Modify Bearer Request message. 

If the SGW receives the dedicated Modify Bearer Request message from the MME only for the purpose of updating the latest TA list, the SGW shall not forward the Modify Bearer Request message to the PGW. Instead, the SGW sends the Modify Bearer Response message to the MME.

NOTE2:
The TA list is essential in case of MME restart since it allows avoiding the IMSI page for the entire coverage of an MME (which is extremely stressful for the EPS system, since a large number of eNBs is typically covered by one MME).
c)
The SGW maintains the S5/S8 bearers after the MME has restarted:


If the SGW detects the MME restart by referring to the increase of the restart counter, instead of removing associated resources, the SGW maintains the S5/S8 bearers if the DLDTA flag is active. This makes it possible for the SGW to receive a down link packet from the PGW.
When SGW starts maintaining the S5/S8 bearers, SGW starts the DLDTA timer for corresponding MME. If the DLDTA timer expires, the maintained resources due to the DLDTA shall be locally deleted. This treatment is required in case the other SGW is chosen when UE re-attaches to the EPC after the MME failure. A value of the DLDTA timer may be equal to the periodic tracking area update timer (timer T3412) as specified in the 3GPP TS 24.301 [XX]. There is one DLDTA timer per MME in the SGW.

When SGW receives the Create Session Request message from the UE while the DLDTA timer is running, the SGW deletes all DLDTA related resources for the UE and then proceeds with the Create Session Request message handling.

d)
Downlink data packet/ Control signal message arrives to the SGW while the DLDTA timer is running:

When SGW receives the downlink data packet/ Control signal message from the PGW using the EPS bearer that has the DLDTA flag active, the SGW sends the enhanced Downlink Data Notification message with the IMSI and TA list to the MME in order to page UE. The TA list on the enhanced Downlink Data Notification message is used by MME for sending the page message over the S1-MME interface. 
The SGW shall reject the control message received from the PGW with an appropriate cause value.
Upon receiving a page message with IMSI, UE starts the re-attach procedure as specified in subclause 5.6.2.2.2 of the 3GPP TS 24.301 [XX].
e)
The SGW pages UE again if MME cannot find the UE context when the Data Notification message is received:
When the SGW receives the Downlink Data Notification Acknowledge message with error cause "context not found" from the MME for the EPS bearer that has the DLDTA flag active, then the SGW re-sends the enhanced Down Link Data Notification with IMSI and TA list. This procedure is required in case the downlink packet arrives from the PGW right before the SGW detects the MME restart.

f)
The other mobility related procedures:
When the MME is changed due to the mobility management, source MME shall forward the DLDTA flag in the EPS bearer Context to new MME.

When the SGW is changed due to the mobility management, the latest TA list is informed to new SGW.

g)
The ISR related procedures:
If the ISR is active, the SGW maintains both the latest TA list and the latest RAI.

The procedure d) in this subclause can be executed per S4/S11 interface independently irrespective of the ISR activation status.
The figure 6.1.x-1 outlines the overall DLDTA procedure.


[image: image1]
Figure 6.1.x.1.1-1: The overall DLDTA procedure
6.1.X.2 Evaluation

Editor’s Note: to be completed
* * * Start of 3rd Change * * *
6.2
Alternative Solutions for SGSN failure

Editor’s note: This section will contain all the possible solutions for SGSN failure presented and the changes required in the specifications to implement them.
6.2.x
Solution X Down Link Data Triggered Attach (DLDTA)
6.2.X.1 Description 
The Down Link Data Triggered Attach (DLDTA) is an optional feature for MME, S4-SGSN and SGW.
6.2.X.1.1 Down Link Data Triggered Attach (DLDTA) procedure
This alternative is described in the sub-clause 6.1.x.1.1 for MME failure. Refer to the sub-clause 6.1.x.1.1, with appropriate substitution of terminology as shown below.

-
MME (S4-SGSN;
-
TA list ( RAI (No substitution is required in the ISR related procedures.);
-
timer (timer T3412) as specified in the 3GPP TS 24.301 [XX] ( timer (timer T3312);
-
UE starts the re-attach procedure as specified in subclause 5.6.2.2.2 of the 3GPP TS 24.301 [XX] ( UE starts the re-attach procedure as specified in subclause 4.7.9.1.2 of the 3GPP TS 24.008 [YY];
 -
S1-MME interface ( Iu PS interface.
6.2.X.2 Evaluation

Editor’s Note: to be completed
* * * End of Changes * * *
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