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* * * First Change * * * *

25.2.1
General
The following requirements shall apply if the MME or S4-SGSN and the SGW support this feature.

If an SGW detects that an MME or S4-SGSN has restarted (see clause 18 "GTP-C based restart procedures"), instead of removing all the resources associated with the peer node, the SGW shall maintain the PDN connection table data and MM bearer contexts for some specific S5/S8 bearer contexts eligible for network initiated service restoration, and initiate the deletion of the resources associated with all the other S5/S8 bearers. 

NOTE 1:
This enables the SGW to still receive downlink user plane or control plane data from the PGW or from a PCRF (PMIP based S5/S8) for the maintained S5/S8 bearers.
The S5/S8 bearers eligible for network initiated service restoration are determined by the SGW based on operator's policy e.g. based on the QCI and/or ARP and/or APN. 
When UEs adopting Power Saving Mode are involved, the SGW shall determine the S5/S8 bearers eligible for network initiated service restoration based on the PSM status of UEs, i.e. the PSM indication received from the MME/SGSN. The SGW shall not proceed the service restoration procedure for the bearers related to UEs adopting PSM.
Emergency PDN connections for users without authenticated IMSI do not need to be maintained by the SGW and cannot be restored at the initiative of the network. 

NOTE 2:
Users with an emergency call in progress can re-attach and re-establish the emergency PDN connection after detecting the loss of the signalling connection with the RAN. IMS Emergency PSAP callback is not supported for unauthenticated users with an emergency registration but without an emergency call in progress.

If at least one S5/S8 bearer needs to be maintained, the SGW shall also start a timer controlling the maximum duration during which those bearers shall be maintained. There is one operator configurable timer per SGW. The timer value may be equal to the periodic tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [19] or the periodic routing area update timer (timer T3312) as specified in 3GPP TS 24.008 [20]. This timer ensures that the S5/S8 bearers eligible for network initiated service restoration are maintained until the corresponding UE reattaches to the network. If the timer expires, the maintained resources shall be locally deleted assuming that the corresponding UE might have reattached to the network via a different SGW.
The SGW shall not release the default bearer of a PDN connection for which one or more dedicated bearers are maintained. Any downlink user plane or control plane packet received on a default bearer which is not eligible for network initiated service restoration but which is maintained for dedicated bearer(s) eligible for such procedure shall be silently discarded by the SGW.
When releasing the maintained S5/S8 bearers, the SGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages to clear the resources in the PCRF or GTP/PMIP messages to release the corresponding PDN connection in the PGW).
If the SGW receives a Create Session Request message for a UE for which some S5/S8 bearers are maintained, the SGW shall delete all the bearers for this UE and proceed with the Create Session Request message handling as specified in 3GPP TS 29.274 [13].
* * * Next Change * * * *

25.2.2
SGW procedure

During normal mode of operation (i.e. before MME/SGSN failure with/without restart):
When UEs adopting Power Saving Mode are involved, the SGW shall store the PSM indication received in the last Create Session Request or Modify Bearer Request message. If the SGW receives a Modify Bearer Request without PSM indication, it shall delete the stored PSM indication.

During service restoration procedure:
Upon receipt of the first downlink user plane or control plane packet on a maintained S5/S8 bearer or PCC signalling from PCRF, the SGW shall immediately send a Downlink Data Notification message including the IMSI to the respective MME or S4-SGSN. In addition, depending on the received downlink packet type the SGW shall proceed as follows:
· if the received downlink packet contains user plane data, the SGW shall silently discard it but the SGW shall continue maintaining the corresponding bearers. If the SGW receives another downlink user plane packet for an ARP value other than the ARP included in the Downlink Data Notification sent before, it shall proceed as specified in subclause 5.3.4.3 "Network Triggered Service Request" of 3GPP TS 23.401 [15] with the exception that the packet shall be discarded by the SGW. 
· For the S5/S8 GTP case:
-
if the received downlink packet contains a control plane message other than a Delete Bearer Request message then the SGW may reject the message and shall continue maintaining the corresponding bearers. If the SGW receives another control plane message for an ARP value other than the ARP included in the Downlink Data Notification sent before, it shall proceed as specified in subclause 5.3.4.3 "Network Triggered Service Request" of 3GPP TS 23.401 [15] with the exception that the message may be rejected by the SGW.
-
if the received downlink packet contains the Delete Bearer Request message, the SGW shall accept the message, and shall release the corresponding S5/S8 bearer(s) immediately.
· For the S5/S8 PMIP case:
· if the received packet contains a control plane message other than the message of the Gateway Control and QoS Rules Provision procedure as specified in 3GPP TS 29.213 [21] subclause 4.4.3 which results in the SGW to decide to deactivate an existing dedicated bearer, then the SGW may reject the message and shall continue maintaining the corresponding bearers. If the SGW receives another control plane message for an ARP value other than the ARP included in the Downlink Data Notification sent before, it shall proceed as specified in subclause 5.3.4.3 "Network Triggered Service Request" of 3GPP TS 23.401 [15] with the exception that the message may be rejected by the SGW.

· if the received downlink packet contains the message of the Gateway Control and QoS Rules Provision procedure as specified in 3GPP TS 29.213 [21] subclause 4.4.3 which results in the SGW to decide to deactivate an existing dedicated bearer, the SGW shall accept the message, and shall release the corresponding S5/S8 bearer(s) immediately.
The SGW may send the Downlink Data Notification message to another MME or S4-SGSN (the same type of mobility node as the failed one) located in the same pool as the failed node if the SGW can not send it to the failed MME or S4-SGSN (e.g. because it did not restart). It is an implementation/deployment matter how an SGW becomes aware that an MME/S4-SGSN has failed and has not restarted.
* * * Next Change * * * *

25.2.3
MME/SGSN procedure 
During normal mode of operation (i.e. before MME/SGSN failure with/without restart):
When UEs adopting Power Saving Mode are involved, the MME/SGSN shall include the PSM indication in existing signalling over the S11/S4 interface when the UE requests an Active Time value and the MME/SGSN allocates an Active Time value to the UE.

During service restoration procedure:
Upon receipt of a Downlink Data Notification message including the IMSI, the MME or S4-SGSN shall respond to the SGW with a Downlink Data Notification Acknowledge message and should page and force the UE to re-attach to the network. The paging area and subscriber's identity i.e. IMSI or S-TMSI/P-TMSI used during the paging procedure is implementation dependent. 
NOTE 1:
Upon receiving a page message with 
- the IMSI, the UE starts the reattach procedure as specified in subclause 5.6.2.2.2 of 3GPP TS 24.301 [19] and subclause 4.7.9.1.2 of 3GPP TS 24.008 [20];  
- the S-TMSI, the UE starts the service request procedure which is rejected by the MME with Cause #10 – Implicitly detached; the UE then re-attaches to the network as specified in subclause 5.6.2.2.1 of 3GPP TS 24.301 [19]; 
- the P-TMSI, in case of Iu mode, the UE starts the service request procedure which is rejected by the S4-SGSN with Cause #10 – Implicitly detached; the UE then re-attaches as specified in subclauses 4.7.9.1.1 and 4.7.13 of 3GPP TS 24.008 [20];
- the P-TMSI, in case of A/Gb mode, the UE sends any LLC frame and subsequently re-attaches to the network as specified in subclause 8.1.4 of 3GPP TS 23.060 [5].
NOTE 2:
Paging in the MME or S4-SGSN serving area will cause excessive use of radio resources. How to reduce the paging area is implementation dependent.
 NOTE 3:
It is the responsibility of the MME/S4 SGSN to avoid unnecessary IMSI Paging.
The MME or S4-SGSN may request the SGW to immediately release the maintained S5/S8 bearers by sending the "Downlink Data Notification Acknowledge" message or a "Downlink Data Notification Failure Indication" message with the specific cause "UE already re-attached", e.g. if the UE has already re-attached to the network. The Downlink Data Notification Acknowledge and Downlink Data Notification Failure Indication shall include the IMSI to identify the UE context in the SGW.
* * * End of Change * * * *

