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Four detach procedures are provided in this paper.
1. Discussion
The Detach procedure allows the UE to inform the EPS network that it does not want to access the EPS network any longer; and the EPS network to inform the UE that it does not have access to the EPS network any more.
There are two classes of detach in the legacy GPRS network, i.e. MS is detached either explicitly or implicitly:

-
Explicit detach: The network or the MS explicitly requests detach.

-
Implicit detach: The network detaches the MS, without notifying the MS, a configuration-dependent time after the mobile reachable timer expired, or after an irrecoverable radio error causes disconnection of the logical link.
It is obvious that the above two class of detach should be supported in the EPS network.
2. The EPS Entities to initiate detach 
First we think UE can explicitly request detach when it does not want to get the EPS-based services. It is FFS whether UE needs explicitly to request detach to the EPC before the UE switches to a Non-3GPP RAT access network or the network implicitly detaches the UE after the UE has switched to a Non-3GPP RAT.
There are a lot of nodes in the EPC, such as MME, SGSN, Serving GW, PDN GW, HSS, PCRF and so on. The question is which node can initiate the detach procedure. Since the detach procedure is a MM function and only the MM function node has the capability of initiating detach procedure. So MME, SGSN and HSS are the three candidates. Serving GW, PDN GW or PCRF can not initiating detach procedure.
3. Implicit detach 
According the definition of implicit detach described in TS23.060 that the network detaches the MS without notifying the MS.
If there is long period no communication between UE and the MME, the MME may perform an implicit detach of the UE. 

For the network initiated detach, it needs to consider whether the UE is attached or not.

It needs to consider whether the UE is attached or not.

1) UE is detached

When the UE is detached, there is no relation between the UE and EPS network. There is no need to signal with the UE and only information inside the network is modified.

2) UE is attached
When the UE is attached, if the UE or the EPS network requests to detach, there will be some signalling interaction between them. The detach procedure should be explicit detach. However if some unexpected events happens, for example ,the power of UE is lost ,or the UE moves out of the radio coverage, or the USIM card is taken out, whether is there a implicit detach ?

When the power of UE is lost (not power off the UE) or the UE moves out of the radio coverage, the EPS network will just change the UE state from Active to Idle and reserve all the existing bearers. The EPS network will not implicit detach the UE.

If the USIM is taken out from the UE, the UE will request to detach, and there is no implicit detach procedure.

Conclusion: there is no implicit detach for an attached UE.

4. Detach co-ordination for the Signalling Free function between the SGSN and the MME

If there is a signalling free function between the SGSN and MME, the idle mode UE will register to the SGSN and MME. When the UE is detached from the EPS network, the MME should indicate the SGSN that the UE is detached. Or when the UE is detached from the legacy 3GPP network, the SGSN should indicate the MME that the UE is detached.
5. 3GPP detach after UE accesses the EPS via Non-3GPP RAT 
The EPS network may provide Non-3GPP RAT access. After the UE has registered a MME, the UE can select a Non-3GPP RAT and attaches to that RAT. It is FFS whether this causes an effects for the attach status to the 3GPP accesses. 
6. Proposal
It is proposed to include the following Detach procedures in the TS23.401.

5.3.x Detach Procedure 
The Detach procedure allows

    -  the UE to inform the network that it does not want to access the EPS any longer, and 
    -  the network to inform the UE that it does not have access to the EPS any longer.
The UE is detached either explicitly or implicitly:

-
Explicit detach: The network or the UE explicitly requests detach and signal with each other.

-
Implicit detach: The network detaches the UE, without notifying the UE. This is typically the case when the network presumes that it is not able to communicate with the UE, e.g. due to radio conditions.
Three detach procedures are provided when the UE accesses the EPS through E-UTRAN. The first detach procedure is UE-initiated detach procedure and other three detach procedures are network-initiated detach procedure:

· UE-Initiated Detach Procedure;

· MME-Initiated Detach Procedure;

· HSS-Initiated Detach Procedure.

· 
5.3.x.1 UE-Initiated Detach Procedure

The Detach procedure when initiated by the UE is illustrated in Figure 5.3.x.1.
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Figure 5.3.x.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) to the Serving GW. 
3) The Serving GW sends Delete Bearer Request (TEID) to the PDN GW.
4) The PDN GW acknowledges with Delete Bearer Response (TEID).

5) The PDN GW may interact with the PCRF to indicate to the PCRF that EPS Bearer is released if PCRF is applied in the network.
6) The Serving GW acknowledges with Delete Bearer Response (TEID).

7) 
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 section “S1 Release Procedure”.
Editor’s Note: The step 3,4 are for GTP based S5/S8 reference point, it's FFS for IETF based S5/S8 reference point.
5.3.x.2 MME-Initiated Detach Procedure

The MME-Initiated Detach procedure when initiated by the MME is illustrated in Figure 5.3.x.2.
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Figure 5.3.x.2: 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. The Detach Type is set to re-attach in which case the UE should re-attach at the end of the detach process.
2) Any EPS Bearers in the Serving GW regarding this particular UE are deactivated by the MME sending Delete Bearer Request (TEID) message to the Serving GW. 
3) The Serving GW sends a Delete Bearer Request (TEID) message to the PDN GW.
4) The PDN GW acknowledges with Delete Bearer Response (TEID) message.

5) 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.
6) The Serving GW acknowledges with Delete Bearer Response (TEID) message.

7) 
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, 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 section “S1 Release Procedure”.
If the Detach Type is set to “reattach required”, the UE should initiate a attach procedure after the detach procedure.

Editor’s Note: The step 3,4 are for GTP based S5/S8 reference point, it's FFS for IETF based S5/S8 reference point.
5.3.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.

It is FFS, if the HSS initiates a detach procedure to update the subscriber’s MM context at the MME and to delete the EPS bearer because that the UE ‘s accessing RAT is changed from 3GPP to Non-3GPP. 
The HSS-Initiated Detach Procedure is illustrated in Figure 5.3.x.3.
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Figure 5.3.x.3: 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 

It is FFS whether the Cancellation type can be set to “implicit detach because of UE ‘s accessing RAT changed from 3GPP to Non-3GPP”.

2) If Cancellation Type is Subscription Withdrawn, the MME informs the UE that it has been detached, by sending Detach Request message to the UE.

3) The EPS Bearers in the Serving GW regarding this particular UE are deactivated by the MME sending a Delete Bearer Request (TEID) message to the Serving GW. 
4) The Serving GW sends Delete Bearer Request (TEID) message to the PDN GW.
5) The PDN GW acknowledges with Delete Bearer Response (TEID) message. 
It is FFS, If the Cancellation type is set to “implicit detach because of UE ‘s accessing RAT changed from 3GPP to Non-3GPP”, after the PDN deletes the EPS Bearer, the PDN GW should not release the UE’s PDP address of the Bearer. If the Cancellation type is set to “Subscription Withdrawn”, after the PDN deletes the EPS Bearer, the PDN GW should release the UE’s PDP address of the Bearer and assign the PDP address to other UE.
6) The PDN GW may interact with the PCRF to indicate to the PCRF that EPS Bearer is released if a PCRF is configured.
7) The Serving GW acknowledges with Delete Bearer Response (TEID) message.

8) 
9) 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.
10) The MME confirms the deletion of the MM contexts and the EPS Bearer(s) with a Cancel Location Ack (IMSI) message.

11) 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 section “S1 Release Procedure”.
NOTE: Step 2,8,10 are only for the Cancellation type is set to Subscription Withdrawn.

Editor’s Note: The step 4,5 are for GTP based S5/S8 reference point, it's FFS for IETF based S5/S8 reference point.






































































































































































1. 2G/3G Detach Procedure specified in TS 23.060
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