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1. Introduction
For the Solution 1 for MME/SGSN Failure Without Restoration if the ISR is activated, there is a FFS need to be solved. This paper is proposed to remove the FFS. 
2. Reason for Change
As the figure 1 showed, the mobility procedure may be initiated during the time of MME/SGSN failure and the time of other network entities detects the failure（i.e. step 2 ）, or after the time of other network entities detects the failure（i.e. step 4）.
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Figure 1: UE mobility during MME/SGSN failure with ISR is activated
Nomenclature:

UE: A UE which are moving from the area of MME 1/SGSN 1 to area of MME 2/SGSN 2 during MME 1/SGSN 1 failure.

MME 1: Source MME when UE camps  in E-UTRAN
SGSN 1: Source SGSN when UE camps in UTRAN/GERAN
MME 2/SGSN 2: Target MME/SGSN
SGW 1: Source SGW, and may be the Target SGW
SGW 2: Target new SGW

(1) Scenario 1: mobility procedure is initiated in step2:
Precondition: Although the MME1/SGSN1 is down, the failure MME1/SGSN1 related information is kept in the SGW and SGSN1/MME1 before they detect the failure of MME1/SGSN1.
Table 1 shows the detail scenarios and related procedures when UE moves from MME 1 to MME 2/SGSN 2 in step 2： 
	Mobility procedure condition
	Mobility procedure result

	Source SGSN/ MME
	Target SGSN/ MME
	Failure SGSN/ MME
	TIN value
	Target SGW
	

	MME1
	MME2
	MME1
	RAT-related TMSI
	SGW1
	The TAU request will be rejected by using code “No EPS bearer context activated” as the MME2 can not obtain UE Context from MME1; Then the UE performs a new attach procedure.
During the attach procedure, when SGW1 receives the Create Session Request message from the UE, the SGW deletes all related stored resources for the UE and then proceeds with the Create Session Request message handling.

Upon expiry of the mobile reachable timer in the SGSN1, the SGSN1 shall start the implicit detach timer, If the implicit detach timer expires before the UE contacts the SGSN1, the SGSN1 shall implicitly detach the UE; or when SGSN1 receiving a cancel Location message from HSS during the re-attach procedure, the SGSN1 deletes the UE context.

	MME1
	MME2
	MME1
	RAT-related TMSI
	SGW2
	The TAU request will be rejected by using code “No EPS bearer context activated” as the MME2 can not obtain UE Context from MME1; Then the UE performs a new attach procedure.

Upon expiry of the mobile reachable timer in the SGSN1, the SGSN1 shall start the implicit detach timer. If the implicit detach timer expires before the UE contacts the SGSN1, the SGSN1 shall implicitly detach the UE; or when SGSN1 receiving a cancel Location message from HSS during the re-attach procedure, the SGSN1 deletes the UE context by sending delete session request message to the SGW1.

	MME1
	MME2
	SGSN1
	RAT-related TMSI
	SGW1
	The TAU request will be accepted with ISR deactivated.

When the timer in the MME1 expires, which started on receiving the context request from MME2 during the TAU procedure, the MME1 releases any local MME bearer resources.

	MME1
	MME2
	SGSN1
	RAT-related TMSI
	SGW2
	The TAU request will be accepted with ISR deactivated. 
When the timer in the MME1 expires, which started on receiving the context request from MME2 during the TAU procedure, the MME1 releases any local bearer resources.

As Serving GW changed in the TAU procedure, the MME1 shall deletes the EPS bearer resources by sending Delete Session Request to the old SGW1.

	MME1
	SGSN2
	MME1
	RAT-related TMSI
	SGW1
	The RAU request will be accepted with ISR deactivated.
When the timer in the SGSN1 expires, which started on receiving the context request from SGSN2 during the RAU procedure, the SGSN1 releases any local bearer resources.

	MME1
	SGSN2
	MME1
	RAT-related TMSI
	SGW2
	The RAU request will be accepted with ISR deactivated.

When the timer in the SGSN1 expires, which started on receiving the context request from SGSN2 during the RAU procedure, the SGSN1 releases any local bearer resources.

As Serving GW changed in the RAU procedure, the SGSN1 shall deletes the EPS bearer resources by sending Delete Session Request to the old SGW1.

	MME1
	SGSN2
	SGSN1
	RAT-related TMSI
	SGW1
	The RAU request will be rejected by using code “No PDP context activated” as the SGSN2 can not obtain UE Context from SGSN1;Then the UE performs a new attach procedure.

During the attach procedure, when SGW1 receives the Create Session Request message from the UE, the SGW deletes all related stored resources for the UE and then proceeds with the Create Session Request message handling.

Upon expiry of the mobile reachable timer in the MME1, the MME1 shall start the implicit detach timer. If the implicit detach timer expires before the UE contacts the MME1, the MME1 shall implicitly detach the UE; or when MME1 receiving a cancel Location message from HSS during the re-attach procedure, the MME1 deletes the UE context.

	MME1
	SGSN2
	SGSN1
	RAT-related TMSI
	SGW2
	The RAU request will be rejected by using code “No PDP context activated” as the SGSN2 can not obtain UE Context from SGSN1;Then the UE performs a new attach procedure.

Upon expiry of the mobile reachable timer in the MME1, the MME1 shall start the implicit detach timer. If the implicit detach timer expires before the UE contacts the MME1, the MME1 shall implicitly detach the UE; or when MME1 receiving a cancel Location message from HSS during the re-attach procedure, the MME 1 deletes the UE context by sending delete session request message to the SGW1.


Table 1: scenario and related procedure when UE moves from MME 1 to MME 2/SGSN 2 
Similar handling can be done when UE moves from SGSN 1 to MME 2/SGSN 2 in step 2.
(2) Scenario 2: mobility procedure is initiated in step 4:
Precondition: As solution 1 for MME/SGSN Failure without Restoration depicted, when the SGW and SGSN1/MME1 detect the failure of MME1/SGSN1, the associated Bearer Contexts can be still maintained in the ISR associated SGW and SGSN/MME until the related timer expires.
By using this approach, the mobility procedure initiated in step 4 will be performed similarly as performed in step 2. 
(3) In Summary: for Scenario 1 and Scenario 2
· If the UE moves into a new MME/SGSN and can not obtain the UE context from source MME/SGSN because of source MME/SGSN failure, the TAU/RAU request will be reject, and the UE shall perform a new attach procedure;

· If the UE moves into a new MME/SGSN and obtain the UE context from source MME/SGSN, the TAU/RAU request will be accepted with ISR deactivated;
· The related UE context in the old SGSN/MME and old SGW can be deleted during the re-attach or TAU/RAU procedure through the currently handling mechanism.
3. Conclusions

Based on the above analysis, we propose to reach the conclusion following:
· With the solution 1 for MME/SGSN Failure without Restoration, there is no impact of the UE mobility from source MME/SGSN to target MME/SGSN if ISR is activated during the time of source MME/SGSN failure.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.857 v1.0.1.
* * * First Change * * * *

6.5.2.1
Solution 1 for MME/SGSN Failure Without Restoration

6.5. 2.1.1
Description

When the SGSN detects a failure in the ISR associated MME listed in section 5.2, the SGSN shall deactivate the ISR by removing the MME control plane address and TEID.During the UE performing a common or periodic RAU, the SGSN does not indicate ISR activated in the RAU Accept message when the ISR is deactivated because of the MME failure. When receiving the RAU Accept message, the UE shall set its TIN to "P-TMSI" as no ISR activated is indicated. 

When the MME detects a failure in the ISR associated SGSN listed in section 5.3, the MME shall deactivate the ISR by removing the SGSN control plane address and TEID. During the UE performing a common or periodic TAU, the MME does not indicate ISR activated in the TAU Accept message when the ISR is deactivated because of the SGSN failure. When receiving the TAU Accept message, the UE shall set its TIN to "GUTI" as no ISR activated is indicated. A regular ISR functionality is as specified in TS 23.401 [6].
When the SGW detects a failure in the ISR activated MME listed in section 5.2, the SGW should not delete the associated Bearer Contexts but deactivate the ISR by removing the MME control plane address and TEID for the UE having user plane tunnel with RNC or BSC.

When the SGW detects a failure in the ISR activated SGSN listed in section 5.3, the SGW should not delete the associated Bearer Contexts but deactivate the ISR by removing the SGSN control plane address and TEID for the UE having user plane tunnel with eNodeB.

When the SGW detects a failure in the MME listed in section 5.2, the SGW should delete all the associated Bearer Contexts for the UE having user plane tunnel with eNodeB and stay in E-UTRAN, and notify the PDN GW to delete the Bearer context. 
When the SGW detects a failure in the SGSN listed in section 5.3, the SGW should delete all the associated Bearer Contexts for the UE having user plane tunnel with RNC or BSC and stay in GERAN/UTRAN, and notify the PDN GW to delete the Bearer context.

For the mobility procedure with MME/SGSN failure, the behavior of ISR associated SGW and SGSN/MME is the same as the existing behavior as specified in TS 23.401 [6].
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