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1. Introduction
This P-CR introduces the evaluation for MME failure solutions.
2. Reason for Change
There are three different solutions for MME failure, and each solution has pros and cons.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR23.857.
* * * Start of 1st Change * * * *

6.1.1.2
Evaluation


6.1.1.2.1
Pros
This subclause lists the pros of solution 1 DLDTA as following:
EPS Service after MME Restart: 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 restarted;
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;
IMSI paging in the latest TAI list: This approach performs the IMSI paging in the latest TAI list which is stored in the SGW. This can avoid paging in all TAI list served by the MME and save some radio resource.
6.1.1.2.2
Cons

This subclause lists the cons of solution 1 DLDTA as following:

Extra signaling over S11 interface: This approach requires latest value of the TAI list for each UE to be stored in the SGW in order to avoid sending the paging request for the UE in all the TAI lists supported by the MME. Hence, the change in TAI list needs to be updated by sending extra signaling message over the S11 interface in the intra MME intra SGW TAU procedure,
Resources maintained in the SGW after the MME restart detection: This approach requires reservation of UE resource (IMSI, S5/S8 bearer contexts and TAI list) until downlink packets arrives for the UE or DLDTA timer expires;
UE movement before old SGW receives the downlink packets on the maintained bearers: If the UE moves to new MME area, it would reattach to the network through the new MME. If the UE has already reattached to another MME and the old SGW receives the downlink packets on the maintained bearers to trigger the IMSI paging. e.g. if the UE establishes a new PDN connection to a different APN which was used by the UE before the MME restarts. This will cause UE to reattach to the network again.
Mobile Terminated Service which triggers the paging will fail: The SGW receives the downlink packets on the maintained bearers which will trigger the paging. However the downlink packets will be dropped by the SGW and can not be delivered to the UE.
* * * End of 1st Change * * * *

* * * Start of 2nd Change * * * *

6.1.2.2

Evaluation


6.1.2.2.1
Pros
This subclause lists the pros of solution 2 MME failure by reattachment with HSS interaction as following:

EPS Service after MME Restart: 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 restarted;
No extra signaling over S11 interface: This approach requires to send the paging request for the UE in all the TAI lists served by the MME. Hence, there is no extra signaling message over the S11 interface in the intra MME intra SGW TAU procedure;
Double IMSI paging can be avoided if the UE has already reattached to another MME: After the MME receives enhanced Downlink Data Notification message including IMSI, the MME will check whether the UE has been registered to another MME. This can avoid double IMSI paging if the UE has already reattached to another MME and the old SGW receives the downlink packets on the maintained bearers.
6.1.2.2.2
Cons

This subclause lists the cons of solution 2 MME failure by reattachment with HSS interaction as following:

Resources maintained in the SGW after the MME restart detection: This approach requires reservation of UE resource (IMSI, S5/S8 bearer contexts) until downlink packets arrives for the UE or the timer as specified in the step 1) in subclause 6.1.2.1 expires;

Mobile Terminated Service which triggers the paging will fail: The SGW receives the downlink packets on the maintained bearers which will trigger the paging. However the downlink packets will be dropped by the SGW and can not be delivered to the UE.
IMSI paging in the MME serving area: The MME performs the IMSI paging in all TAI lists served by the MME. Some radio resources for IMSI paging will be consumed. 
PLMN dependency for inbound roaming UE: the MME will check whether the UE has been registered to another MME by sending enhanced Update Location Request including IMSI and restoration indication to the HSS. The HSS in the HPLMN will be enhanced for the inbound roaming UE.
* * * End of 2nd Change * * * *

* * * Start of 3rd Change * * * *

6.2.1.2
Evaluation


This pros and cons of the solution 1 DLDTA for S4-SGSN restart is similar to the pros and cons of the solution 1 DLDTA for MME restart as specified in section 6.1.1.2.
* * * End of 3rd Change * * * *

* * * Start of 4th Change * * * *

6.2.2.2
Evaluation


This pros and cons of the solution 2 for S4-SGSN failure by reattachment with HSS interaction is similar to the pros and cons of solution 2 for MME failure by reattachment with HSS interaction as specified in section 6.1.2.2.
* * * End of 4th Change * * * *

