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	Reason for change:
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	Regarding to the current specification TS23.007, after detecting a GGSN failure, the SGSN deactivates all related PDP contexts and request MS to reactivate them.
10.1
Restart of the GGSN

When the SGSN detects a restart in a GGSN (see clause 18 "GTP-C based restart procedures") with which it has one or more PDP contexts activated, it shall deactivate all these PDP contexts and request the MS to reactivate them
Regarding to the current specification, after detecting a PGW failure, the MME/S4-SGSN deletes all PDN connection table data/MM bearer contexts or restore certain PDN connections by deactivating them with “reactivation requested” cause values.
16.1A.2
PGW Failure

When the MME/S4-SGSN receives this message, according to the control plane IP address of the restarted PGW and the control plane IP address of the SGW on the S11/S4 interface included in the message, the MME/S4 SGSN should delete all PDN connection table data/MM bearer contexts associated with the SGW
~snip~

Additionally the MME/S4-SGSN may decide to restore certain PDN connections based on operator's policy e.g. based on the QCI and/or ARP and/or APN. If so,
Recently to prevent network from congestions by doing any kinds of measures is one of the highest priority for the operators to run the network stably. Currently for the GGSN/PGW failure scenario, an SGSN/MME has basically two options, deactivates related resources locally or in addition request reactivation to the associated MS/UE. But there are another important demands that an operator wants to prevent/control reactivation by UEs itself for certain amount of time, so that the operator could prevent potential congestion or network-wide failure. For example, in smartphone era, applications on the UE try to send packets so frequently, therefore the large number of UEs may detect communication failure during so short period of time after GGSN/PGW failure and try to rebuild connections to the network bursty. 
In addition, SA2 has agreed to introduce “back-off timer” for the NW initiated NAS deactivation procedure by S2-121079/S2-121086.
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	MME/S4-SGSN sends back-off timer to UE as part of PGW failure restoration procedure in order to prevent the massive reactivations and to control the timings of the reactivations as much as possible. This also applies SGSN for the GGSN failure restoration procedures.
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not approved:
	Massive signalling is caused by MO from UEs during certain period of time when they detects communication failure after PGW/GGSN failure.
Contradiction of MME behaviour between SA2 specification and CT4 specification still exists. This leads that it is impossible to implement MME.
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* * * First Change * * * *

10.1
Restart of the GGSN

After a GGSN restart, all the PDP contexts, the MBMS UE contexts, and the MBMS Bearer contexts stored in the GGSN and affected by the restart become invalid and may be deleted.

When the SGSN detects a restart in a GGSN (see clause 18 "GTP-C based restart procedures") with which it has one or more PDP contexts activated, it shall deactivate all these PDP contexts. Additionally it may request the MS to reactivate them using the "reactivation requested" cause value set as specified in clause 9.2.4.2 of 3GPP TS 23.060 [5]. Or the SGSN may deactivates the corresponding PDP contexts using "back-off timer" without "reactivation requested" cause value set as specified in clause 5.3.6.2.2 and 5.3.3 of 3GPP TS 23.060 [5]. When the SGSN detects a restart in a GGSN with which it has MBMS Bearer context(s) and/or MBMS UE context(s), it shall delete all these MBMS Bearer context(s) and/or MBMS UE context(s).

* * * Next Change * * * *

16.1A.2
PGW Failure

The SGW will receive the PGW restart counter in GTPv2 Echo requests/ responses and PMIPv6 heartbeat responses that the SGW receives from the PGW.

When an SGW detects that a peer PGW has restarted (see clause 18 "GTP-C based restart procedures") it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal SGW resources associated with those PDN connections. In addition, if the optional feature PGW Restart Notification is supported by the SGW and MME/S4-SGSN as specified in clause 8.83 in 3GPP TS 29.274[13], the SGW shall initiate the cleanup of the hanging PDN connections associated with the SGW and the restarted PGW at the corresponding MMEs/S4-SGSNs by sending GTPv2 message(s) PGW Restart Notification, with the control plane IP address of the restarted PGW and the control plane IP address of the SGW on the S11/S4 interface included. The SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages). 
If the optional feature PGW Restart Notification is supported by the SGW and MME/S4-SGSN as specified in clause 8.83 in 3GPP TS 29.274[13], the SGW may also send a PGW Restart Notification message to the MME or S4-SGSN if the SGW detects that a peer PGW has failed and not restarted. The PGW Restart Notification message shall include the control plane IP address of the PGW, the control plane IP address of the SGW on the S11/S4 interface and the cause value "PGW not responding". It is an implementation matter how an SGW becomes aware that a PGW has failed and has not restarted, e.g. the SGW detects a signalling path failure with the PGW for a duration exceeding the maximum path failure duration timer (see clause 20.2.1).

When the MME/S4-SGSN receives this message, according to the control plane IP address of the restarted PGW and the control plane IP address of the SGW on the S11/S4 interface included in the message, the MME/S4 SGSN should delete all PDN connection table data/MM bearer contexts associated with the SGW and the restarted PGW as well as freeing any internal MME resources associated with those PDN connections. Additionally the MME (only if the UE has multiple PDN connections)/S4-SGSN may decide to deactivate the corresponding PDN connections using "back-off timer" without "reactivation requested" cause value set as specified in clause 4.3.7.4.2.2 of 3GPP TS 23.401 [15]. Or the MME/S4-SGSN may restore certain PDN connections based on operator's policy e.g. based on the QCI and/or ARP and/or APN. If so,

-
the S4-SGSN shall deactivate the corresponding PDN connections using the "reactivation requested" cause value as specified in clause 9.2.4.2 of 3GPP TS 23.060 [5];
-
the MME shall deactivate the corresponding PDN connections using the "reactivation requested" cause value as specified in clause 5.10.3 of 3GPP TS 23.401 [15] if only a subset of the PDN connections of the UE need to be restored; if all the PDN connections of the UE need to be restored, the MME/S4-SGSN shall initiate the "explicit detach with reattach required" procedure as specified in clause 5.3.8.3 of 3GPP TS 23.401 [15].

The MME may optionally perform other implementation specific actions such as to clear external resources (e.g. S1-MME messages to clear eNodeB resources) or more advanced forms of restoration. 

NOTE 1:
The SGW will have the identity of the MME/S4-SGSN and PGW currently in use for a PDN connection available in the SGW’s PDN connection table as part of existing EPC procedure.

If PMIPv6 based S5/S8 interface is used and if the SGW needs to send a request for Gateway Control and QoS Policy Rules Provision procedure towards a PCRF which is known to have restarted since the Gateway Control Session Establishment, the SGW may discard the request and may tear down the associated PDN connection, based on operator policy, by initiating a PDN connection deactivation procedure towards the MME/S4-SGSN with the cause set to "Reactivation requested". Additionally, SGW initiates PDN connection deactivation procedure towards PGW. This leads the UE to initiate a UE requested PDN connectivity procedure for the same APN. Emergency and eMPS sessions should not be torn down.
NOTE 2:
The procedure above just enables to clean up the PDN connection affected by the PCRF failure when a specific interaction with the PCRF is required. Prior to that interaction, PCC controlled services can not be provided to the UE. 
* * * End of Changes * * * *
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