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1. Introduction
The optimized SGW failure handling solution has been enhanced by covering the aspects listed in Reason for Change below.   
2. Reason for Change
The optimized SGW failure solution needs to be further updated to cover following aspects:

-  Current text indicates that the MME/S4-SGSN establishes the bearer contexts in a new SGW. It needs to be clarified that the MME/S4-SGSN may also choose the old SGW after its recovery from the failure/restart.


-  Current text is more E-UTRAN focused as it only mentions the UE connectivity states for EUTRAN.  It needs to be enhanced to cover UE connectivity states in GERAN and UTRAN.


-  Current text needs to be enhaced such that the SGW relocation signalling in the network can be prioritized by the MME/S4-SGSN for the UEs who have a pending NAS signalling such as Service Request or TAU Request or RAU Request.  For the UEs who initiate TAU/RAU that involves MME/S4-SGSN relocation, for efficient/faster mobility signalling the SGW relocation can be performed by the target MME/S4-SGSN. 

-  It has been clarified that the PGW, which supports optimized SGW restart handling, shall not forward any user data for a UE, whose bearers are affected from the SGW restart/failure, on S5/S8 interface until the MME/S4-SGSN performs the SGW relocation for that UE.

-  Timers in MME/S4-SGSN and PGW are proposed.  These timers in each of these nodes kick in when they detect that SGW has restarted.  The value of these timers indicates that how long the MME/S4-SGSN and the PGW are expected to keep the affected UE contexts for the SGW relocation. If the SGW relocation can not be accommodated for some UEs for some reason, the MME/S4-SGSN and PGW should delete the associated PDN connections to clean up its resources.   


-  The first con has been removed because there is no extra resources will be allocated in the network as a part of the solution described in section 6.3.1.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.0.1.
* * * First Change * * * *

6.3
Alternative Solutions for SGW failure

6.3.1
Solution 1 for SGW failure by MME/S4-SGSN re-establishing resources with a new SGW or to the old SGW after its recovery
6.3.1.1

Description
The solution enables the UE not to reattach to the EPS after SGW failure or restart. The solution includes the following steps:

1)
The MME/S4-SGSN and PGW maintain the bearers and MM contexts after detection of SGW failure
If the MME/S4-SGSN detects the SGW failure or restarts by referring to restart counter, instead of removing associated resources, the MME/S4-SGSN and PGW maintain the bearers and MM contexts. The MME/S4- SGSN needs 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 signaling between MME and PGW. This makes it possible for the MME/S4-SGSN to select a new SGW for the UE. After the detection of SGW failure or restart, the PGW which knows that the MME/S4-SGSN would perform SGW relocation, shall not forward any user data for the affected UEs on the S5/S8 interface towards the failed/restarted SGW until the SGW relocation takes place and shall not delete any EPS bearer due to reception of GTP Error Indication message for these bearers (e.g. due to some bufferred downlink user plane packets between the PGW and the SGW).

The MME/S4-SGSN who support this optimized SGW failure/restart handling should try to complete the SGW relocation signalling for all UEs affected by the SGW restart in a certain time period.  This duration shall also be known to the PGW (e.g. via local configuration, or new signalling or any other means) so that after the expiry of such 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.
NOTE1: As the serving MME/SGSN information to the UEs may not be known to the PGW, the PGW may not be aware if an MME/S4-SGSN stop performing SGW relocation for some reason (e.g. due high traffic load in the MME). Therefore these optional timers may allow MME/S4-SGSN and the PGW to perform clean up the remaining affected bearer contexts. The value of these timers should be set high enough based on the network and node load so that SGW relocation would be performed for the affected UEs while not affecting the service to other UEs.       
2)
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 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 MME/S4-SGSN sends a Create Session Request message to the new SGW to establish the bearer contexts. The new SGW will send a Modify Bearer Request message to the PGW to update the bearer context in the PGW. As a result of the Modify Bearer Request, the PGW may initiate signalling towards the PCRF. This SGW relocation signalling corresponds to Steps 8-11 in Section 5.3.3.1 in 3GPP TS 23.401. 
3)
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 ECM_CONNECTED/PMM-CONNECTED/GPRS READY UE. The MME/S4-SGSN should prioritize the SGW relocation signalling for UEs that were in data transmission mode right before the SGW failure has been experienced or any downlink data or signalling pending or in mobility (e.g. TAU/RAU/HO) can be prioritized over the UEs that were not. 
The MME/S4-SGSN firstly releases S1/Iu resources of ECM_CONNECTED/PMM-CONNECTED/GPRS READY UE. Then the MME/S4-SGSN will 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.
NOTE2: For EUTRA or UTRA 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 will also detect the SGW failure or restart.
NOTE3: For UTRA without direct tunnel and GERA, 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 will not be visible to the radio network.

4)
For a UE who is in ECM-IDLE/PMM-IDLE/GPRS STANDBY state and initiates signalling, e.g. Service Request, to transfer an uplink data, the MME/S4-SGSN performs the SGW relocation procedure as a part of the signalling if the SGW relocation has not been performed yet for that UE. For example for a UE in EUTRA and initiated Service Request as per section 5.3.4.1 in 3GPP TS 23.401, the SGW relocation signalling within the EPC nodes would take place between Step 3 and Step 4 of section 5.3.4.1.  
5)
For a UE who initiates (normal or periodic) TAU/RAU during/after the SGW failure/restart, the MME/S4-SGSN, who received the NAS TAU/RAU Request message, performs the SGW relocation procedure within the EPC nodes as a part of the TAU/RAU signalling.  If the TAU/RAU signalling 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 SGW failure/restart. Upon reception of such indication the target MME/S4-SGSN performs and SGW relocation procedures towards an accessible SGW. 
6.3.1.2

Evaluation
6.3.1.2.1

Pros

This subclause lists the pros of solution 1 by MME/S4-SGSN re-establishing resources with a new SGW the old SGW if it is recovered from the failure/restart as following:

Re-establishments of resources in SGW transparent to the UE:  The MME/S4-SGSN performs the SGW relocation signalling within the network nodes.  In other nodes, unless PGW/PCRF changes any bearer or its properties, the SGW relocation signalling due to SGW failure/restart does not require any signalling between the UE and the network.
6.3.1.2.2

Cons
This subclause lists the cons of solution 1 by MME/S4-SGSN re-establishing resources with a new SGW the old SGW if it is recovered from failure/restart as following:

PLMN dependency for inbound roaming UE: The MME/S4-SGSN needs to know whether the PGW in the HPLMN supports the capability to maintain the old PDN connection after SGW failure or restarts, vice versa;
* * * End of Change * * * *

