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	Reason for change:
	This CR propose to enhance the Network triggered service restoration procedure to apply to a situation where the SGW holds the DL Buffer data for UEs in a power saving state (e.g. Power Saving Mode or extended idle mode DRX).

According to the current specification, the Network triggered service restoration procedure is ONLY triggered in a situation when the DL packet/C-plane signal arrives to the SGW before UE newly accesses to the MME after the MME failure. 

However, this treatment is not good enough for High latency communication UEs which always require the Notification procedure to start data communication.

Note that the Notification procedure is defined in the section 5.7.1.3 in TS 23.682.

See below the copy from the TS 23.401 for the Network Triggered Service Request procedure.

=== Excerpted from section 5.3.4.3 TS 23.401 start.

NOTE 2:
When "Availability after DDN failure" and "UE reachability" monitoring events are used for a UE, the application server is assumed to send data when the UE is reachable or about to become reachable, hence no extended buffering is needed. If there are multiple application servers, the event notifications and extended buffering may be needed simultaneously. It is assumed this is handled through additional information based on SLA as described in the next paragraph.

=== Excerpted from section 5.3.4.3 TS 23.401 end.

This CR considers the situation where:

Step1: High latency communication UE attaches to the EPS.

Step2: DL packets arrive from the application server to the SGW and the SGW buffers them due to UE unreachable.

Step3: MME restarts.

In this situation, the Network triggered service restoration procedure does not really work for this UE since additional DL packet will not come to the SGW after the MME restart since the application server never recognize UE as reachable.

This can happen since the MME cannot send a Monitoring Indication to the application server via the SCEF due to the MME restart. 

In addition, the Event Configuration procedure as described in section 5.7.1.2 TS 23.682 does not work neither as the MME forgets all MM contexts due to MME restart.

	
	

	Summary of change:
	Add a logic in the SGW that the SGW sends the DDN to the MME/S4-SGSN when the SGW detects that an MME/S4-SGSN has restarted and there is a DL data buffered in the SGW.

	
	

	Consequences if not approved:
	Without this CR, the Network triggered service restoration procedure does not work to High latency communication UEs and this leads poor network service to such UEs.
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	Other comments:
	This CR is made based on the coclusion 4 in the following discussion paper.
http://www.3gpp.org/ftp/tsg_ct/WG4_protocollars_ex-CN4/TSGCT4_75_Reno/Docs/C4-166017.zip


* * * First Change * * * 

25.2.2
SGW 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.
Even the SGW does not recieves any downlink user plane or control plane packet on a maintained S5/S8 bearer or PCC signalling from PCRF after detecting the MME restart, the SGW may send the Downlink Data Notification message including the IMSI to the respective MME or S4-SGSN if the SGW holds the DL data for a UE in a power saving state (e.g. Power Saving Mode or extended idle mode DRX).
NOTE:
In order not to suffer the system from a congestion, the SGW should initiate the network triggered service restoration procedure gradually when there are massive number of UEs who have DL data buffered in the SGW. 
* * * End of Changes * * *

