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* * * First Change * * * *
11.1
Restart of the SGSN

After an SGSN restart, the SGSN deletes all MM, PDP, MBMS UE, and MBMS Bearer contexts affected by the restart. 

When the GGSN detects a restart in an SGSN (see clause 18 "GTP-C based restart procedures") with which it has PDP context(s) activated and/or MBMS UE context(s), it shall delete all these PDP context(s) and/or MBMS UE context(s). In addition, the GGSN should pass the SGSN restart counter to the PCRF along with new IP-CAN session establishment procedure (the new IP-CAN session is associated with this SGSN which has recovered from the restart) or via an IP-CAN Session Termination procedure for any of IP-CAN sessions that are associated with the restarted SGSN.  Based on the incremented SGSN Restart Counter, the PCRF should remove all the IP-CAN sessions associated with the restarted SGSN locally. The GGSN may optionally perform other implementation specific actions such as messages to clear other external resources.
When the GGSN detects a restart in an SGSN with which it has any MBMS Bearer context, it shall not delete the MBMS bearer context unless all SGSNs connected to the GGSN restart. 

When the MBMS GW detects a restart in an SGSN (see clause 18 "GTP-C based restart procedures") with which it has any MBMS Bearer context, it shall not delete the MBMS Bearer context unless all SGSNs/MMEs connected to the MBMS GW restart.
* * * Second Change * * * *
17.1.1
Restoration Procedures

After a PGW restart, the PGW shall delete all MM Bearer contexts affected by the restart that it may have stored.

During or immediately after a PGW Restart, the PGW shall place this PGW restart counter value in all GTPv2 echo requests/responses and PMIPv6 echo requests/responses the PGW sends.

The PGW will receive the SGW and MME restart counters in GTPv2 echo requests/responses and  PMIPv6 heartbeat requests/responses that the PGW receives from the SGW.When a PGW detects that a peer MME or peer SGW has restarted it shall delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal PGW resources associated with those PDN connections. In addition, the PGW should pass the SGW restart counter to the PCRF along with new IP-CAN session establishment procedure (the new IP-CAN session is associated with this SGW which has recovered from the restart) or via an IP-CAN Session termination procedure for any of the IP-CAN sessions that are associated with the restarted SGW.  Based on the incremented SGW restart counter, the PCRF should remove all the IP-CAN sessions associated with the restarted SGW locally. The PGW does not try to directly clear resources in the MME or SGW. The PGW may optionally perform other implementation specific actions such as messages to clear other external resources.
NOTE:
The PGW will have the identity of the MME and SGW currently in use for a PDN connection available in the PGW’s PDN connection table as part of existing EPC procedure.

* * * Third Change * * * *
18
GTP-C based restart procedures

Across GTP-C based interfaces an SGSN, GGSN, SGW and PGW utilize either GTPv1-C or GTPv2-C Echo Request and Echo Response messages or GTP-C messages containing the Recovery Information Element to detect and handle a restart.  A PGW or a GGSN, when it is served as a PCEF if PCC is used, it should pass the received Restart Counter value in the Recovery IE further to the PCRF through IP-CAN Session Establishment and Modification(only when SGW or Gn-SGSN is changed) procedures. 
A GTP-C entity shall maintain two Restart counters:

- 
in volatile memory a remote Restart counter of a peer with which the entity is in contact;

-
in non-volatile memory own, or local Restart counter that was sent to a peer.
After a GTP-C entity has restarted, it shall immediately increment all local Restart counters and shall clear all remote Restart counters. 

A GTP-C entity may have a common local Restart counter for all peers, or it may have a separate local Restart counter for each peer.

A GTP-C entity may probe the liveliness of each peer with which it is in contact by sending an Echo Request message (see clause 20 "Path management procedures") . The presence of the Restart counter in Echo Request or in a GTP-C message depends on the GTP-C version and therefore is specified in 3GPP TS 29.060 [8] and 3GPP TS 29.274 [13], respectively.

The GTP-C entity that receives a Recovery Information Element in an Echo Response or in another GTP-C message from a peer, shall compare the received remote Restart counter value with the previous Restart counter value stored for that peer entity. 

· If no previous value was stored the Restart counter value received in the Echo Response or in the GTP-C message shall be stored for the peer.

· If the value of a Restart counter previously stored for a peer is smaller than the Restart counter value received in the Echo Response message or the GTP-C message, taking the integer roll-over into account, this indicates that the entity that sent the Echo Response or the GTP-C message has restarted. The received, new Restart counter value shall be stored by the receiving entity, replacing the value previously stored for the peer.

· If the value of a Restart counter previously stored for a peer is larger than the Restart counter value received in the Echo Response message or the GTP-C message, taking the integer roll-over into account, this indicates a possible race condition (newer message arriving before the older one). The received new Restart counter value shall be discarded and an error may be logged.
* * * Fourth Change * * * *
19
PMIPv6 based restart procedures

Across PMIPv6 based S5/S8 interfaces, EPC PMIPv6 entities (SGW and PGW) utilize PMIPv6 Heartbeat request and response messages as specified in 3GPP TS 29.275 [16] to detect and handle a restart. A PGW, when it is served as a PCEF if PCC is used, it should pass the received Restart Counter further to the PCRF through IP-CAN Session Establishment and Modification (only when SGW is changed) procedures.
An EPC PMIPv6 entity shall maintain two restart counters:

- 
in volatile memory a remote restart counter of a peer with which the entity is in contact;

-
in non-volatile memory an own, or local restart counter that was sent to a peer.
After an EPC PMIPv6 entity has restarted, it shall immediately increment all local restart counters and shall clear all remote restart counters. 

An EPC PMIPv6 entity may have a common local restart counter for all peers, or it may have a separate local restart counter for each peer.

* * * End of Changes * * * *
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