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	Reason for change:
(

	According to the stage 2 specification TS 23.007, it states " When an SGW detects that a peer MME or 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. The SGW shall not try to directly clear resources in the MME or PGW. The SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages)."  

So in case the MME/S4-SGSN has restarted, PGW can not get that information, all the PDN connection associated with that MME/S4-SGSN might be hanging in the PGW. It is needed that SGW initiated PDN connection cleanup procedure to help PGW to remove the hanging PDN connections.

And in case PGW has restarted, the MME/S4-SGSN doesn't know the PGW has restarted, all the PDN connection associated with that restarted PGW will be hanging in the MME. Though such hanging may be solved by Error Indication on the user plane or other UE triggered PDN signalling such as Service Request, but those mechanisms are based on per PDN connection or per bearer context level, and depend on whether UE sending uplink payload or UE triggered signalling procedures. Such mechanisms will also cause additional S1AP messages. 
So it is needed that the SGW can initate the deletion of all the PDN connection associated with that restarted PGW, push the information that the PGW has restarted down to MME/S4-SGSN. Since PGW IP address at control plane is stored at MME per PDN connection as a mandatory information, and SGW IP address for S11/S4 interface is also stored in MME/S4-SGSN per UE basis, thus it is possible that SGW use Delete Bearer Request with two information elements to release the hanging PDN connections in bulk at the correlated MMEs.
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	In the chapter 16.1.1, the behaviors when SGW detects a restart in the MME/S4-SGSN node and PGW have been modified.
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	The massive PDN connections associated with the restarted MME or S4-SGSN might be hanging in the PGWs, which will waste of node/network resource. 
The massive PDN connections associated with the restarted PGW will be hanging in the MME/S4-SGSN and even though it may be solved by Error Indication on the user plane or UE triggered signaing procedures, but those mechanisms are based on per PDN connection or per bearer context level and with other dependencies. 
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* * * First Change * * * 
16.1.1
Restoration Procedures

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

During or immediately after an SGW Restart the SGW shall place local SGW restart counter value in all GTPv2 Echo requests/responses messages and PMIPv6 heartbeat requests/responses the SGW sends.

The SGW will receive the MME/S4-SGSN restart counter in GTPv2 Echo requests and Echo response messages that the SGW receives from the MME.

The SGW will receive the PGW restart counter in GTPv2 Echo requests/ responses and PMIPv6 heartbeat requests/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 the SGW should initiate the cleanup of the hanging PDN connections associated with the restarted PGW at the corresponding MMEs/S4-SGSNs by sending GTPv2 message Delete Bearer Request with a proper cause code, which is used to indicate that the PGW has restarted, the control plane IP address of the restarted PGW and the control plane IP address of the SGW on the S11/S4 interface. The SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages).
When an SGW detects that a peer MME or peer S4-SGSN 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 the SGW should initiate the cleanup of the hanging PDN connections from that restarted MME/S4-SGSN at the corresponding PGWs by using GTPv2 message Delete Session Request with a proper cause code which is used to indicate that the MME/S4-SGSN has restarted. The SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages).
NOTE:
The SGW will have the identity of the MME and PGW currently in use for a PDN connection available in the SGW’s PDN connection table as part of existing EPC procedure.
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