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1. Introduction
In SA#58 Orlando meeting, the contribution S2-072596 is e-mail approval. The detach procedure for LTE access based on GTP is adopted into TS23.401. But for LTE access based on IETF variant, it is also necessary to provide the corresponding detach procedure. This contribution provides the detach procedures for LTE access based on IETF. The entities to trigger detach procedure include UE, MME and HSS.
2. Discussion
When LTE access is based on IETF variant, there is a Proxy MIP tunnel between Serving GW and PDN GW. When detach procedure is triggered, MME will request the Serving GW to release the corresponding resource. The Serving GW then initiates Proxy MIP tunnel release procedure by Proxy Binding Update message in which the value of lifetime is set to zero and the COA is set to HOA. 

When UE initiates the initial attach procedure, UE need to select a new PDN GW based on APN. So when UE is detached from the network, the PDN GW information storing in the HSS have no useful and shall be deleted. When MME knows that the UE needs to be detached from the network, it shall send message to HSS to delete the corresponding PDN GW storage information.
In the mobile-originated (MO) Detach Request message, there is an indication to tell if the detach is due to switch off or not. The indication is needed to know whether a Detach Accept message should be returned or not.

In the network-originated Detach Request message there may be an indication to tell the MS whether it is requested to make a new attach. If so, the attach procedure shall be initiated when the detach procedure is completed.
3. Proposal

It is proposed to include the following Detach procedures into the TS23.402.
*************************************************Start of Change ******************************************************
5.4.2.x    E-UTRAN Detach via IETF based S5 or S8b
The general concept description refers to TS23.401.
In the mobile-originated (MO) Detach Request message, there is an indication to tell if the detach is due to switch off or not. The indication is needed to know whether a Detach Accept message should be returned or not.

In the network-originated Detach Request message there may be an indication to tell the MS whether it is requested to make a new attach. If so, the attach procedure shall be initiated when the detach procedure is completed.

5.4.2.x.1   UE-Initiated Detach Procedure

The UE-Initiated Detach procedure when initiated by the UE is illustrated in Figure 5.4.2.x.1-1.
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Figure 5.4.2.x.1-1: UE-Initiated Detach Procedure
1.
The UE sends NAS message Detach Request (Switch Off) to the MME. Switch Off indicates whether detach is due to a switch off situation or not.

2.
The active EPS Bearers in the Serving GW regarding this particular UE are deactivated by the MME sending Delete Bearer Request (TEID, Teardown Ind, MN-NAI) to the Serving GW. Teardown Ind is the optional. Teardown Ind is used to indicate whether Serving GW release all bearers that share the same remote IP address with TEID.
3.
The Serving GW acknowledges with Delete Bearer Response (TEID). If Teardown Ind is included in the Delete Bearer Request message, Serving GW shall release all bearers that share the same remote IP address with TEID.
4.
The Serving GW sends Proxy Binding Update (MN-NAI, lifetime = 0) to the PDN GW. The lifetime value is set to zero and care-of address of the UE may be set to home address of the UE.
Editor's note: How the Proxy Binding Update message is secured is FFS.

Editor's note: It is FFS whether the Proxy Binding Update suffices to provide equivalent functionality to the GTP "Delete Bearer Request" message and if additional messages are needed.
5.
The PDN GW acknowledges with Proxy Binding Acknowledge message.
6.
The PDN GW will interact with the PCRF to indicate to the PCRF that EPS Bearer is released if PCRF is applied in the network.

7.
The MME informs the HSS to delete the related PDN GW storage information for the UE.
8.
If “Switch Off” indicates that detach is not due to a switch off situation, the MME sends a Detach Accept to the UE.

9.
The MME releases the S1-MME signalling connection for the UE by sending S1 Release Command to the eNodeB with Cause = Detach. The details of this step are covered in the "S1 Release Procedure", as described in TS23,401 clause 5.3.5.

5.4.2.x.2   MME-Initiated Detach Procedure

The MME-Initiated Detach procedure when initiated by the MME is illustrated in Figure 5.4.2.x.2-1.
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Figure 5.4.2.x.2-1: MME-Initiated Detach Procedure
1.
The MME initiated detach procedure is either explicit or implicit. The MME may implicitly detach a UE, if it has not had communication with UE for a long period of time. The MME does not send the Detach Request (Detach Type) message to the UE in case of implicit detach. The MME may explicitly detach the UE by sending a Detach Request message to the UE. Detach type indicates if UE is requested to make a new attach. If so, the attach procedure shall be initiated when detach procedure is completed.
2.
The active EPS Bearers in the Serving GW regarding this particular UE are deactivated by the MME sending Delete Bearer Request (TEID, Teardown Ind, MN-NAI) to the Serving GW. Teardown Ind is the optional. Teardown Ind is used to indicate whether Serving GW release all bearers that share the same remote IP address with TEID.

3.
The Serving GW acknowledges with Delete Bearer Response (TEID). If Teardown Ind is included in the Delete Bearer Request message, Serving GW shall release all bearers that share the same remote IP address with TEID.
4.
The Serving GW sends Proxy Binding Update (MN-NAI, lifetime = 0) to the PDN GW. The lifetime value is set to zero and care-of address of the UE may be set to home address of the UE.
Editor's note: How the Proxy Binding Update message is secured is FFS.

Editor's note: It is FFS whether the Proxy Binding Update suffices to provide equivalent functionality to the GTP "Delete Bearer Request" message and if additional messages are needed.
5.
The PDN GW acknowledges with Proxy Binding Acknowledge message.
6.
The PDN GW may interact with the PCRF to indicate to the PCRF that the EPS Bearer(s) are released if a PCRF is configured.

7.
MME informs HSS to delete the related PDN GW storage information for the UE.
8.
If the UE receives the Detach Request message from the MME in the step 1, the UE sends a Detach Accept message to the MME any time after step 1.

9.
After receiving the Detach Accept message, if Detach Type did not request the UE to make a new attach, the MME releases the S1-MME signalling connection for the UE by sending an S1 Release Command (Cause) message to the eNodeB with Cause set to Detach. The details of this step are covered in the "S1 Release Procedure", as described in TS23.401 clause 5.3.5.

5.4.2.x.3   HSS-Initiated Detach Procedure

The HSS-Initiated Detach procedure is initiated by the HSS. The HSS uses this procedure for operator-determined purposes to request the removal of a subscriber's MM and EPS bearer at the MME.

The HSS-Initiated Detach Procedure is illustrated in Figure 5.4.2.x.3-1.
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Figure 5.4.2.x.3-1: HSS-Initiated Detach Procedure
1.
If the HSS wants to request the immediate deletion of a subscriber's MM contexts and EPS Bearers, the HSS shall send a Cancel Location (IMSI, Cancellation Type) message to the MME with Cancellation Type set to Subscription Withdrawn. 

2.
If Cancellation Type is Subscription Withdrawn, the MME informs the UE, that it has been detached, by sending Detach Request message (Detach Type) to the UE. Detach Type shall indicate that the UE is not requested to make a new attach. 
3.
The active EPS Bearers in the Serving GW regarding this particular UE are deactivated by the MME sending Delete Bearer Request (TEID, Teardown Ind, MN-NAI) to the Serving GW. Teardown Ind is the optional. Teardown Ind is used to indicate whether Serving GW release all bearers that share the same remote IP address with TEID.

4.
The Serving GW acknowledges with Delete Bearer Response (TEID). If Teardown Ind is included in the Delete Bearer Request message, Serving GW shall release all bearers that share the same remote IP address with TEID.
5.
The Serving GW sends Proxy Binding Update (MN-NAI, lifetime = 0) to the PDN GW. The lifetime value is set to zero and care-of address may be set to home address.
Editor's note: How the Proxy Binding Update message is secured is FFS.

Editor's note: It is FFS whether the Proxy Binding Update suffices to provide equivalent functionality to the GTP "Delete Bearer Request" message and if additional messages are needed.
6.
The PDN GW acknowledges with Proxy Binding Acknowledge message. 
7.
The PDN GW may interact with the PCRF to indicate to the PCRF that the EPS bearer is released if a PCRF is configured.

8.
If the UE receives the Detach Request message from the MME, the UE sends a Detach Accept message to the MME any time after step 2.

9.
The MME confirms the deletion of the MM contexts and the EPS Bearer(s) with a Cancel Location Ack (IMSI) message.

10.
After receiving the Detach Accept message, the MME releases the S1-MME signalling connection for the UE by sending S1 Release Command (Cause) message to the eNodeB with Cause set to Detach. The details of this step are covered in the "S1 Release Procedure", as described in TS23.401 clause 5.3.5.

NOTE:
Steps 2,8,10 are only for the Cancellation type is set to Subscription Withdrawn.
*************************************************End of Change*******************************************************
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