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1. Introduction
As required in clause 4 of 3GPP TR 23.857, the deployment of LTE/EPC and SGs interface shall not impair the delivery of Mobile Terminated CS services (e.g. CS call, SMS). 

As further explained in clause 5.2.3.1 of the TR, with the deployment of LTE in mobile networks, there is the risk with the current 3GPP procedures that mobile terminated CS services (e.g. CS calls, SMS, Mobile termination Location request) can not be successfully delivered to the subscriber for a long period (up to the periodic Tracking Area Update timer e.g. 1 hour) after an MME failure without restart or a long MME failure. 
2. Reason for Change
The solution in clause 6.6.2.1 is slightly amended to avoid the need for the MME to pass alternative MME names to the VLR via SGs signaling, and thus the need for the MME to know the other MMEs in a pool which would require heavy configuration that could also become wrong upon reconfiguration of the MME pool.
The VLR can learn the set of MMEs pertaining to the same MME pool by checking the MME Group ID within the MME name that MMEs signal to the VLR in the SGsAP-LOCATION-UDATE-REQUEST, SGsAP-RESET-INDICATION or SGsAP-RESET-ACK messages.

It is proposed to standardize the solution documented in clause 6.6.2.1 " Solution 1 – MT CS services delivery via an alternative MME in MME pool" of the TR.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.3.0.
* * * First Change * * * *

6.6.2.1
Solution 1 – MT CS services delivery via an alternative MME in MME pool

6.6.2.1.1
Description

This solution enables the network to continue delivering MT CS services (e.g. CSFB or SMSoSGs) to UEs via an alternative MME in the MME pool where the UE is located. 

This solution includes the following steps:

1)
The VLR gets the knowledge of the identities of alternative MMEs in the MME pool.
During normal operations, the VLR may learn the set of MMEs pertaining to the same MME pool by checking the MME Group ID within the MME name that MMEs signal to the VLR in the SGsAP-LOCATION-UDATE-REQUEST, SGsAP-RESET-INDICATION or SGsAP-RESET-ACK messages.

Alternatively the VLR may be pre-configured with the set of MME identities pertaining to the same MME pool.
2)
Upon receipt of mobile terminated CS services (e.g. CS call), the VLR selects one of these alternative MMEs if it detects that the MME serving the UE is no longer in service and sends a SGs paging request to this (single) alternative MME with a new 'restoration indicator' flag in the message.
The VLR may detect that an MME is no longer in service if there is no more SCTP associations in service with that MME. 

NOTE 1: 
Semi-permanent SCTP associations shall be established between the MME and VLR, i.e. the SCTP associations shall remain up under normal circumstances.

The VLR includes a new 'restoration indicator' flag in the SGs paging request it sends to the alternative MME to force the receiving MME to accept the SGs paging request and to proceed with the CSFB or SMS procedure even if the IMSI is unknown to this MME and even if the MME has not restarted recently, i.e. even in the 'MME-reset = false' state. 
NOTE 2:
Without the new 'restoration indicator', the receiving MMEs would reject the SGs paging requests, as per existing specifications, for unknown UEs.
3)
Upon receipt of an SGs paging request including the new 'restoration indicator' flag, the MME proceeds with the existing procedures specified in 3GPP TS 29.118 [9] in clause 5.1.3 for the case where it has restarted recently, but regardless of its own 'MME-reset' value.

The procedure is illustrated in the following figure.
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Figure 6.6.2.1.1-1: MT CS services delivery via an alternative MME in MME pool

6.6.2.1.2
Evaluation
6.6.2.1.2.1
Pros
MT CS Service after MME Restart: This approach enables the network to deliver CS services via EPS/LTE via an alternative MME in the MME pool;
Minimal impacts in VLR and MME: This solution has minimal impacts on the MME (essentially one new ‘restoration flag’ to support, which if received lead to apply existing procedure when IMSI is unknown and MME-reset = false) and small VLR impacts (sending SGs paging request to an alternative MME);
6.6.2.1.2.2
Cons
* * * Next Change * * * *

7.2
SGSN Restoration

* * * Next Change * * * *

7.3
SGW restoration

7.4
PGW restoration

7.5
EPC restoration when ISR is active
* * * Next Change * * * *

7.6
Restoration of CS services after MME failure
7.6.1
Conclusion
Through the preceding technical investigation within this technical report, it is concluded that certain serious misoperations can occur upon MME failure with the procedures currently specified in 3GPP, e.g. a subscriber may not be able to receive any CS terminating call until other procedure (such as periodic TAU) makes the UE  reattach to the network. 

It is recommended to standardize the solution documented in subclause 6.6.2.1 to provide service resiliency after an MME failure without restart or a long MME failure. 
This solution enables the network to continue delivering mobile terminated CS services to UEs via an alternative MME in the MME pool where the UE is located when the MME to which the UE was registered fails without restart or fails for a long duration.
It is further recommended that Stage 2 and Stage 3 work be specified within existing specifications as defined within Annex A.
* * * Next Change * * * *

Annex A (informative):
Impacts to Specifications

Table A.1 identifies the existing specifications within CT Working Groups that require modification to define the MME/S4-SGSN Node Restoration procedure recommended by this feasibility study.

Table A.1 Impacts for MME/S4-SGSN restoration
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	The steps 1, 2 and 3 in the subclause 7.1.2  will be specified.
The possible examples in the NOTE1 to reduce the impact on the radio resources will NOT be specified in TS 23.007 



	3GPP TS 29.274
	CT4
	A supported feature is defined for the Downlink Data Notification with TEID “0”
Extension to TEID “0” Downlink Data Notification message to contain the IMSI.



	3GPP TS 23.008
	CT4
	Possible Additional data to be stored in MME/S4-SGSN, SGW


Table A.2 identifies the existing specifications within CT Working Groups that require modification to define the procedure to restore CS services after an MME failure recommended by this feasibility study.

Table A.2 Impacts for Restoration of CS services after an MME failure
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.007
	CT4
	Define stage 2 requirements along the principles documented in subclause 6.6.2.1.

	3GPP TS 29.118
	CT1
	Define stage 3 requirements along the principles documented in subclause 6.6.2.1.


No new specifications are required. 



























































































































































































