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1. Introduction
The Solution 3 for restoration procedure for MME Partial failure have 2 editor’s notes. In this P-CR we clarify the first Editor’s note, while elaborating on the second editor’s note. The solution to solve the editor’s note is kept FFS.
2. Reason for Change
Issue 1: Regarding DLDTA timer.
The timer is expected to be similar to the one configured for network service restoration after complete MME failure/Restart. Therefore the Editor’s note is converted to a Note.

Issue 2: Whether some ISR enabled UEs are impacted when SGW sends Delete Connection Set Request after DLDTA timer expires.
When ISR is enabled for the UE, the UE runs 2 timers: 1)TAU Timer and 2) RAU timer. When, for example, TAU timer expires, the MME is expected to initiate Implicit Detach by sending delete session request towards SGW and Detach Notification with cause ‘Local Detach’ towards SGSN. Thus SGSN disables the ISR next time UE performs periodic RAU.
However when partial failure occurs, neither can MME perform implicit detach for UEs which are affected by partial failure nor can SGSN know which UEs have been impacted by partial failure. Therefore when UE performs RAU, the ISR is kept active.

Additionally, since ISR is active and there is no MME interaction during the RAU procedure, the SGSN does not send Modify Bearer Request with RAT type. Thus PDN GW may still keep the MME CSID in its context. Thus when SGW DLDTA timer expires, and SGW initiates Delete PDN connection Set Request, the PDN Context of ISR enabled UE may be deleted without UE/SGSN knowledge.

We clarify the condition under which there is risk of UE service getting impacted.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS <TS number and version>.
*******
* * * First Change * * * *

6.8.1.3
Solution 3 – Based on Network Triggered Service Restoration for complete MME failure with delayed sending of Delete PDN Connection Set Request to PGW
6.8.1.3.1
Description 
The solution for network triggered service restoration is same as explained in Section 25 of 3GPP TS 23.007[2] where the PDN connection which are associated with the FQ-CSID received in delete PDN connection set request which are eligible for network restoration. The SGW processes Delete Connection Set Request received from the MME but does not relay to the PDN GW.

The SGW starts a timer is started upon receipt of the Delete PDN Connection Set Request. When this timer expires, the SGW sends a delete PDN Connection Set Request along with the FQ-CSID received from the MME to PDN GW. The solution requires that the MME does not reallocate the same CSID to new PDN connections established after the MME partial failure before the SGW timer expiry. Once the PDN GW receives the Delete PDN Connection Set Request, all the PDN Connections related to the failed FQ-CSID are deleted.

The impacted UEs which performed a TAI or service request procedure before the timer expired, would have re-established the PDN connections (with new MME FQ-CSID(s)). The other UEs which perform RAU in SGSN area after the TAI timer in the UE expired would have ISR disabled. If the RAU signalling (Modify Bearer Request) is received by PGW, the CSID is cleared in PGW for the sessions. Only those UEs which perform RAU while the TAU timer is valid would still have ISR active and would still have CSID active. These UEs would get impacted if SGW sends Delete Connection Set Request after timer expires.

Note: The value of the timer in SGW may be equal to the periodic tracking area update timer (timer T3412) as specified in the 3GPP TS 24.301 [4]. There is one DLDTA timer in the SGW

Editor’s Note: For a ISR enabled UE which is in SGSN Service Area when MME partial failure occurs; the PDN GW may contain the FQ-CSID of the MME (if UE first attached to SGSN and then performed TAU to MME, the PDN GW receives Modify Bearer Request with FQ-CSID of MME). Since the SGSN does not receive Detach Notification after TAU timer expiry (as MME has lost context for this UE), the ISR remains enabled for the UE even after performing any number of periodic RAU. (According to 29.274, when ISR is active, the SGSN shall send RAT Type to PDN GW only if there is some interaction with MME. In this case there is no interaction, hence PDN GW is not updated). Therefore when SGW sends Delete Connection Set Request to PDN GWs after the expiry of DLDTA timer, the PDN context of such UEs will get deleted. This will lead to service interruption for such UEs. How to resolve this issue is FFS.
6.8.1.3.2
Evaluation
6.8.1.3.2.1
Pros
No Hanging PDN connection in PDN GW or Signaling overload: Since no individual session level signaling is done for cleaning up of resources, there are no hanging PDN connections or risk of signaling overload (once the timer in SGW expires). 

EPS Service after MME Partial failure: This approach enables UEs to make the re-attach to the EPS possible triggered by an arrival of the downlink packet after the MME has partial failed
6.8.1.3.2.2
Cons
Some UEs may get service interrupted: As explained above, when Delete Connection Set Request is triggered, some sessions for restored UEs may get deleted.

Maintained resources in the SGW and PGW after MME Partial failure detection: This approach requires reservation of UE resource (S5/S8 bearer contexts) until downlink packets arrives for the UE or timer set in SGW expires.  However comparing the network resources allocated for the affected UEs before and after the MME partial failure, the network(SGW and PGW) doesn't allocate any extra resource.

Delayed Deletion for PDN connection not eligible for restoration: If same CSID is used by the MME for the PDN connections which are eligible for restoration and those not eligible for restoration, the PDN connections not eligible for restoration will only get deleted after the SGW timer expires.
* * * End of Changes * * * *

