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1. Discussion

This paper outlines the solution for the MME/SGSN failure so called the DLDTA (Down Link Data Triggered Attach).
In the CT4#49 meeting, the issue for the terminating IMS call over the LTE after the MME/SGSN failure was reported by the C4-101116 (NEC) and has identified in CT4 that this is a  serious issue needs to be solved. This paper details the solution to fix this issue by adapting the DLDTA solution.

2. DLDTA (Down Link Data Triggered Attach) solution
2.1 Design concept
If MME/SGSN restart happens, the associated SGW and PGW start removing the associated resources with the MME according to the current 23.007. This solution adds a small function on top of the current specification, as an option, and can be coexist with existing EPC networks.
The design concept of the DLDTA is to let UE re-attach when he gets the DL packet after the MME has restarted. The DLDTA composed of the following design components.
· SGW maintains the S5 bearers: If SGW detects the MME failure by the Echo function, instead of removing associated resources, SGW maintains the (selected) S5 bearers. This makes it possible for SGW to receive a DL packet from PGW. The S5 bearer to be maintained in SGW should be selective based on the operator policy since maintaining resources can be considered as a negative effect of this solution. For example, if the EPC bearers with the QCI=5 (IMS Signalling) is only maintained, the IMS terminating call conveyed by the INVITE message can be reached to the SGW.
In this contribution, a bearer needs to be maintained in SGW when an associated MME has restarted is called as the DLDTA bearer.
· Page UE if DL packet arrives to the SGW: When SGW receives the DL packet while SGW has notified that the associated MME has been restarted, SGW sends the Downlink data notification request to the MME in order to page him. Once MME pages UE with IMSI, then UE starts the re-attach procedure according to the current specification.
· TA-list to be maintained in the SGW: This is a small but essential enhancement for the page procedure. MME always transfers the latest TA list to corresponding SGW. This information is essential in case of MME failure since it allows avoiding the IMSI page for the entire coverage of an MME (which is extremely stressful for the EPS system, since a large number of eNBes is typically covered by one MME). 

· Clean-up process in the SGW: When SGW decided to maintain the (selected) S5 bearers, SGW starts the timer. If timer expires, maintained resources are removed. This treatment is needed in case this SGW is not chosen when UE re-attached to the network.
The figure 1 outlines the overall DLDTA procedure.
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· Figure 1: Overall DLDTA procedure
2.2 Individual procedures to be impacted
This sub section summarises the possible impacts to the current specification. The expected impacts are indicated with RED.

· TA/RA Update procedure
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Figure 2: TA/RA Update procedure
1. UE sends the TA update request/RA update request message to MME/SGSN. 

2. When MME receives the TA update request/RA update request message from UE, then MME checks if the TA-list information needs to be updated or not. If the TA-list needs to be updated and the UE has at least one DLDTA bearer, then MME sends the Modify bearer request message (…., TA-list/RA).

3. SGW sends the Modify bearer response to the MME/SGSN.

4. The MME/SGSN sends the TA update accept/RA update accept message to UE.

Note: Step 2 and Step 3 are additional procedure needs to be executed if the TA/RA update procedure takes place due to mobility.

· Echo procedure
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Figure 3: Echo procedure
1. MME/SGSN sends Echo request message. When SGW detects the restart counter increase, then SGW remove all resources associated with the MME locally except ones for the DLDTA bearers.
2. SGW returns the Echo response message.

· Page procedure
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Figure 4: Page procedure
1. DL data arrives to the PGW.
2. The PGW forwards the DL data to the SGW using S5 interface.
3. When the SGW receives the DL data for the DLDTA bearer while SGW acknowledges that the associated MME/SGSN has been restarted, SGW sends the Downlink Data notification message (TEID=0 in the GTP header, IMSI, TA-list) to the MME.
4. MME/SGSN sends the Downlink Data notification acknowledge to the SGW.

5. When MME/SGSN receives the Downlink Data notification message from SGW with the TEID=0 in the header, MME/SGSN sends Page message to eNoeB/RNC with the TA-list/RA.
· Combined TA Update procedure for CSFB
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Figure 5: Combined TA Update procedure for CSFB
1. UE sends the combined TA update request message to MME. 
2. When MME receives the combined TA update request  message from UE, then MME checks if the TA-list information needs to be updated or not. If the TA-list needs to be updated and the UE has the SGs association, then MME sends the Location update request message (…., TA-list).to MSC.

3. MSC sends the Location update response to the MME.

4. The MME sends the TA update accept/RA update accept message to UE.

· Page procedure for CSFB
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Figure 6: Page procedure
1. Incoming call (IAM) arrives to the G-MSC.
2. The G-MSC forwards the IAM to the MSC/VLR using SGs interface.
3. When the MSC receives the IAM, SGW sends the Page  message (…, TA-list) to the MME.

4. When MME receives the SGs page request message from SGW with the TA-list, MME sends Page message to eNoeB with the TA-list.
5. Conclusion
This paper outlines the solution of the MME/SGSN failure so called the DLDTA (Down Link Data Triggered Attach). NEC hopes that this paper clarifies the entire function how the DLDTA works within the EPS.

As agreed in the CT4#49 meeting, we are happy to draft the CR for the DLDTA if this is the only solution for this meeting. (It does not seem to be a case…)
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