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1. Reason for Change
The impacted PDN Connections removal will be triggered by the partial failed MME to the SGW and the PGW, which will make the MT IMS call failed. The ISR activated UE can be served normally if it is under the ISR associated SGSN. If the UE is accessed to E-UTRAN, it is better to restore the impacted PDN Connections.
This paper proposes a solution for the MME partial failure with ISR active to limit the impact on the user’s service.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 23.857 v1.7.0.
* * * First Change * * * *

6.9
EPC Node Restoration for Partial Failure of EPC nodes when ISR is active
6.9.0
General
Solutions in this clause are on top of Solution 1 for Keeping MME FQ-CSID in the PGW when UE is ISR activated as described in section 6.8.0.1.
6.9.1
Alternative Solutions for MME Partial Failure
6.9.1.1
Solution1 : IMSI paging in E-UTRAN access and TMSI paging in other access
6.9.1.1.1


Description
The preconditions of this solution are 1) The MME, the SGW and the PGW support partial failure feature; 2) The SGW, the MME and the S4-SGSN support ISR feature, and ISR will be activated for the UEs; 3) The MME and the SGW support the network triggered service restoration procedure as explained in Section 25 of 3GPP TS 23.007 [2].
When partial failure happened in the MME, the MME sends the Delete PDN Connection Set Request message to the SGW, FQ-CSIDs are included to identify the impacted PDN Connections. When the SGW receives this message:
1)
The SGW maintains the UE contexts:
After receiving the Delete Connection Set request from the MME, the SGW does not relay it to the PDN GW. And instead of removing associated resources, the SGW maintains the UE contexts after the detection of partial failure in the MME.
When SGW starts maintaining the UE bearers, SGW starts a timer for corresponding MME, e.g. ISR deactivate timer. The timer value may be equal to or bit longer than the periodic tracking area update timer (timer T3412) as specified in 3GPP TS 24.301 [4]. If the timer expires, the ISR resources (i.e. MME control plane address and TEID) shall be locally deleted. When SGW receives the Create Session Request message for the UE, the SGW deletes all maintained resources for the UE and then proceeds with the Create Session Request message handling as specified in 3GPP TS 29.274 [3]. Upon receiving indication that ISR is deactivated in the UE from MME/S4-SGSN, the SGW shall stop the timer and delete any ISR resources for the UE.
2)  The SGW notifies the SGSN about the partial failure:
The SGW sends new message(s) including the identity of the impacted Users to the S4-SGSN, this step can also be executed by the MME. S4-SGSN replies the notification message(s) and deactivates ISR for the users. This can be achieved by only one message including multiple users’ identities, or one message per UE. 
3)  The S4-SGSN deactivates ISR in the GPRS Ready/PMM_CONNECTED UE:

The S4-SGSN should perform the P-TMSI Reallocation procedure with a new RAI as specified in 3GPP TS 23.060 [7] and the UE will initiate a RAU procedure during which ISR can be deactivated in the UE.
4)
Downlink data packets or signaling arrives to the SGW for the UE in GPRS_STANDBY/PMM_IDLE state while the timer in the step1) is still running.

When the SGW receives a downlink user plane or control plane packet on a maintained S5/S8 bearer, the SGW shall initiate the network triggered service request procedure towards the SGSN as specified in 3GPP TS 23.401 [6] subclause 5.3.4.3. In addition, if the S5/S8 bearer is eligible for network initiated service restoration, the SGW shall also immediately send an enhanced Downlink Data Notification message including IMSI to the MME.

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.
5)  The MME pages the UE and forces the UE to re-attach to the network, and the normal S4-SGSN pages the UE in the RAI using the P-TMSI. 
When UE camps in the MME related network, the paging procedure and UE behaviour upon receiving the paging message is as specified in the subclause 25 "network triggered service restoration procedure" of the 3GPP TS 23.007 [5].

When UE camps on the S4-SGSN related network, the UE behaviour upon receiving the paging message is as specified in subclause 4.7.9.1.1 of the 3GPP TS 24.008 [5] or subclause 8.1.4 of the 3GPP TS 23.060 [7].
6)  If the UE initiates the RAU, ISR is deactivated during this procedure. If the Service Request procedure is initiated, the S4-SGSN should perform the P-TMSI Reallocation procedure with a new RAI as specified in 3GPP TS 23.060 [7] after the service request procedure and the UE will initiate a RAU procedure during which ISR can be deactivated in the UE.
6.9.0.1.2

Evaluation
6.9.0.1.2.1

Pros

This subclause lists the pros of solution 1 for MME partial failure when ISR is active as following:

No inter PLMN dependency: This approach does not require any support from the EPC node across PLMNs. The approach only requires support in the SGW and MME/SGSN.
UE can be paged even when UE camps in the MME service area: When the SGW detects the partial failure in the MME, and the UE is activated in SGSN/MME or in idle state, SGW shall maintain the associated bearer contexts including the ISR resource. When UE camps in the MME service area, if MT service is initiated, the IMSI paging will be performed in MME side, and the UE starts the reattach procedure.
Mobile Terminated Service: When the SGW receives the downlink packets on the maintained bearers which will trigger the paging, if UE activated in the SGSN side instead of the MME side, an S-TMSI paging or P-TMSI paging will performed in the SGSN side to keep the service continuity.
ISR deactivation in the UE: When the UE camps in the MME service area, ISR can be deactivated by the re-attach procedure. When the UE camps in the SGSN service area, ISR can be deactivated by the initiated/triggered RAU procedure. 
6.9.0.1.2.2

Cons
This subclause lists the cons of solution 1 for MME partial failure when ISR is active as following:

Resources maintained in the SGW and ISR associated SGSN after the MME partial failure detection: This approach requires reservation of UE resource in SGW and ISR associated SGSN, e.g. SGW maintains the restarted MME control planes address and TEID the until the timer as specified in the step 1) in subclause 6.9.0.1.1 expires.
* * * End of Changes * * * *

