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* * * First Change * * * *

14.1A.1
SGW Failure

When an MME detects that a peer SGW has restarted (see clause 18 "GTP-C based restart procedures") it shall either:
-
as a default delete all PDN connection table data/MM bearer contexts associated with the peer node that fails as well as freeing any internal MME resources associated with those PDN connections. The MME may optionally perform other implementation specific actions such as to clear external resources (e.g. S1-MME messages to clear RNC resources) or more advanced forms of restoration.
or
-
follow the reestablishment of PDN connections for SGW restoration procedure as specified in clause X if the MME, the S4-SGSN, the SGW and the PGW support this procedure.
NOTE:
The MME will have the identity of the PGW and SGW currently in use for a PDN connection available in the MME’s PDN connection table as part of existing EPC procedures as well as other peer state data.
* * * Next Change * * * *

17.1A.1
SGW/ePDG Failure

The PGW will receive the SGW or ePDG restart counters in GTPv2 echo requests/responses and PMIPv6 heartbeat responses that the PGW receives from the SGW or ePDG. When a PGW detects that a peer ePDG 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. The PGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages). When a PGW detects that a peer SGW has restarted it shall either:
-
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. The PGW may optionally perform other implementation specific actions such as messages to clear other external resources (e.g. PCC messages).
or
-
follow the reestablishment of PDN connections for SGW restoration procedure as specified in clause X if the MME, the S4-SGSN, the SGW and the PGW support this procedure.
NOTE:
The PGW will have the identity of SGW or ePDG currently in use for a PDN connection available in the PGW’s PDN connection table as part of existing EPC procedure. 
* * * Next Change * * * *

X
Reestablishment of PDN connections for SGW restoration procedure
X.1
General
The reestablishment of PDN connections for SGW restoration procedure is an optional feature for the MME, S4-SGSN SGW and PGW.  A node that supports this feature shall support the reestablishment of PDN connections for SGW restoration procedure as specified in subclause X.2
X.2
Reestablishment of PDN connections for SGW restoration procedure without ISR
X.2.1
General
The following requirements shall apply if the MME or S4-SGSN, the SGW and the PGW support this feature.

If the MME/S4-SGSN and PGW detects the SGW failure or restarts (see clause 18 "GTP-C based restart procedures" and clause 19 "PMIP based restart procedures"), instead of removing associated resources, the MME/S4-SGSN and PGW maintain the bearers and MM contexts. However the PGW shall stop the charging for the affected UEs. The MME/S4- SGSN may need to know whether the PGW supports the capability to maintain the old PDN connection after SGW failure or restarts, vice versa: which can be learned based on local configuration or new signalling between MME and PGW. This makes it possible for the MME/S4-SGSN to select a new SGW or the old SGW if it is recovered from the failure/restart for the UE. 
The MME/S4-SGSN and PGW shall start a timer controlling the maximum duration during which those bearers shall be maintained. There is one operator configurable timer, which 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]. After the expiry of such a timer the MME/S4-SGSN and the PGW should delete any EPS bearer contexts that have not been relocated to a new SGW or the old SGW if it is recovered from the failure/restart. 
NOTE:
The PGW discards the downlink packets before the PDN connection has recovered and if the PGW does not support the downlink trigger mechanism.   
X.2.2
MME/S4-SGSN procedure

The MME/S4-SGSN selects a new SGW or the old SGW if it is recovered from the failure/restart for the ECM_IDLE/PMM-IDLE/GPRS STANDBY UE. The MME/S4-SGSN should prioritize the SGW relocation for those UEs which are engaged in a Service Request or other mobility procedures, e.g. TAU/RAU/Handover over the UEs which are not.  The MME/S4-SGSN selects a new SGW or the old SGW if it is recovered from the failure/restart for the ECM_IDLE/PMM-IDLE/GPRS STANDBY UE based on the last visited TAI/RAI. Then the MME/S4-SGSN sends a Create Session Request message to the newly selected SGW to establish the bearer contexts. The newly selected SGW sends a Modify Bearer Request message for the GTP based S5/S8 interface or Proxy Binding Update message for the PMIP based S5/S8 interface to the PGW to update the bearer/PDN context in the PGW. As a result of the Modify Bearer Request for the GTP based S5/S8 interface, the PGW may initiate signalling towards the PCRF as already specified in 3GPP TS 23.401[6]. The SGW relocation signalling corresponds to Steps 8-11 in subclause 5.3.3.1 in 3GPP TS 23.401[6]. For the Idle UEs, the MME/S4-SGSN should prioritize the SGW relocation for UEs based on the local policy e.g. APN, QCI, ARP or the subscriber type.
The MME/S4-SGSN releases S1/Iu resources and selects a new SGW or the old SGW if it is recovered from the failure/restart for the other ECM_CONNECTED/PMM-CONNECTED/GPRS READY UEs which are not engaged in the TAU/RAU/HO procedure or the Service Request procedure. The MME/S4-SGSN firstly releases S1/Iu resources of other ECM_CONNECTED/PMM-CONNECTED/GPRS READY UEs which are not engaged in the TAU/RAU/HO procedure or the Service Request procedure. Then the MME/S4-SGSN shall handle the UE as the same way for the ECM_IDLE/PMM-IDLE/GPRS STANDBY UE. If the eNodeB detects the SGW failure or restart, the eNodeB may request the MME to release the S1-U resource.
NOTE 1:
For EUTRAN or UTRAN with direct tunnel, the MME/S4-SGSN may not need to perform an explicit S1/Iu release procedure towards the eNodeB/RNC because eNodeB and RNC can also detect the SGW failure or restart.

NOTE 2:
For UTRAN without direct tunnel and GERAN, the S4-SGSN may perform the SGW relocation even the UE is in PMM-CONNECTED/GPRS-READY state because S4 user plane is used. In other words SGW restart is not visible to the radio network.
For a UE which is in ECM-IDLE/PMM-IDLE/GPRS STANDBY state and initiates Service Request procedure, the MME/S4-SGSN shall perform the SGW relocation procedure first and then continue with Service Request procedure since MME/S4-SGSN has no valid SGW F-TEID to be included in Initial Context Setup Request towards the eNodeB or in RAB Assignment Request message towards RNC if Direct Tunnel is used.  
For a UE which initiates an intra MME or an intra S4-SGSN or a periodic TAU/RAU during/after the SGW failure/restart, the MME/S4-SGSN, upon the NAS TAU/RAU Request message, performs the SGW relocation procedure.  If the TAU/RAU signaling involves an MME/S4-SGSN change, the source MME/S4-SGSN should indicate to the target MME/S4-SGSN in GTPv2 Context Response message that an SGW relocation procedure is needed due to the SGW failure/restart. Upon reception of such indication the target MME/S4-SGSN performs TAU/RAU with SGW relocation procedures. 

When the old MME/S4-SGSN receives Handover Required or SRNS Relocation Required messages from RAN for an UE for which PDN connection is terminated in the failed or restarted SGW, where the MME/S4-SGSN change is needed, the source MME/S4-SGSN should also indicate to the target MME/S4-SGSN in the GTPv2 Forward Relocation Request message that an SGW relocation procedure is needed due to the SGW failure/restart. Upon reception of such indication the target MME/S4-SGSN performs handover/SRNS relocation with SGW relocation procedures.

X.2.3
PGW procedure
If the SGW and PGW support the downlink trigger mechanism by using Supported Feature Notification procedure as specified in 3GPP TS 29.274 [13], the PGW may send the Paging Request to the MME/S4-SGSN via a SGW when the downlink data packets or signaling arrives at the PGW. 
NOTE 1:
The SGW indicates its support to the Downlink trigger mechanism only when all connected MME(s)/S4-SGSN(s) within the MME/S4-SGSN pool by local configuration support also Downlink trigger mechanism.

For PMIPv6 based S5/S8, the PGW selects a SGW and send an enhanced PMIP message Binding Revocation Indication with new Mobility options, e.g. Operation Indication to indicate it is PGW initiated Paging request message, the IMSI and optional MME//S4-SGSN ID, the SGW shall acknowledge with Binding Revocation Acknowledge message with also a new Mobility Option indicating the SGW shall be able to carry out the paging request. 
After receiving the Paging Request message or enhanced PMIP message Binding Revocation Indication with new Mobility options, the SGW shall send the Paging Request message to the MME(s)/S4-SGSN(s) within the MME/S4-SGSN pool by local configuration, if the MME/S4-SGSN could not find UE context corresponding the IMSI included in the paging request, it simply regarded UE is not handled by itself and reject the paging request but the MME/S4-SGSN which is handling that UE shall perform S-TMSI/P-TMSI paging.

NOTE 2:
If the MME/S4-SGSN Identifier is included in the Paging Request message over S5/S8 interface, the SGW sends the Paging Request message only to the identified MME/S4-SGSN.
* * * End of Changes * * * *

�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Windows ® applications, e.g. 19/02/2006.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





