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Abstract of the contribution:

It is proposed to update the detach procedure for the idle state signaling optimization.
1. Discussion
The following discussion is based on that the ISSO is enabled and the SGSN and the MME setup the co-ordination for the ISSO.
The UE is served by the 2G/3G SGSN and the MME for the ISSO. When the UE is detached, the 2G/3G SGSN and MME need to detach the UE.

1. When the UE is detached, the node SGSN/MME will not inform the HSS, and the HSS does not know whether the UE is detached, so the HSS can not inform the ISSO associated peer node MME/SGSN. So detach co-ordination by the HSS is unfeasible.
2. The 2G/3G and E-UTRAN share the same Serving GW for the ISSO. For the 2G/3G SGSN, the S-GW is the GGSN-like entity. When the UE is detached from the E-UTRAN, all the EPS bearers in the S-GW are released. Because the S-GW acts as GGSN for the 2G/3G SGSN, so the S-GW does not send detach require/indication to the 2G/3G SGSN. Also, when the UE is detached from the 2G/3G RAN, all the EPS Bearers in the S-GW are released, the S-GW does not inform the MME, so the MME can not initiate the detach procedure. So the detach co-ordination by the S-GW is unfeasible too.
3. It is obvious that the detach co-ordination by the P-GW is unfeasible because there is no direct interface between P-GW and the SGSN/MME.

4. It is obvious that the detach co-ordination by the UE is unfeasible for the network-initiated detach

In summary, the S-GW, P-GW and UE can not do the detach co-ordination when the UE is detach from the EPS network.

2. HSS-initiated Detach

For the ISSO, the MME and SGSN can double register to the HSS or just single register to the HSS. 

If MME and SGSN double register to the HSS, the HSS sends Cancel Location message to MME and SGSN when the HSS initiates the detach procedure, there is no need to co-ordination between the MME and the SGSN. It seems that the Detach indication message is not mandatory in this scenario. However, if a Detach Indication message is sent on the S3 interface between MME and SGSN, the message will not bring any potential problem or competition status. 

If the MME and SGSN just single register to the HSS, and when the HSS initiates the detach procedure, the HSS sends Cancel Location message to the last registered entity , then this entity sends Detach indication message to the other entity to trigger the detach procedure. So the Detach indication message is mandatory in this scenario.

3. Conclusion

It is proposed that when the UE is detached from the 2G/3G, the 2G/3G SGSN should explicitly inform the associated MME. In the same way, when the UE is detached from the E-UTRAN, the MME should explicitly inform the associated 2G/3G SGSN. Using the “Detach Indication” message over the S3 interface is the simplest and most effective method.
4. Proposal

Based on the above discussion, it is proposed the following changes to the TS23.401
**** Start of 1st set of changes ****
5.3.9
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.
When the UE is detached from the EPS, the TA list in the UE is invalid and can be deleted by the UE.
Four detach procedures are provided when the UE accesses the EPS through E-UTRAN. The first detach procedure is UE-initiated detach procedure and other detach procedures are network-initiated detach procedure:

-
UE-Initiated Detach Procedure;

-
MME-Initiated Detach Procedure;

-
HSS-Initiated Detach Procedure;
-
SGSN-Initiated Detach Procedure.
Editor's note: it is FFS whether a PDN GW or Serving GW may also initiate a Detach procedure.

Editor's Note: These procedures should cover the case that detach is required because the UE is attached to a non-3GPP RAT, these procedures need to be updated according to later conclusions.

5.3.9.1
UE-initiated Detach procedure

The Detach procedure when initiated by the UE is illustrated in Figure 5.3.9.1-1.
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Figure 5.3.9.1-1: 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) 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.
If there is an idle state signalling optimization between the MME and the SGSN concerned, the MME provides a detach indication to the SGSN.
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 clause 5.3.5.
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.
5.3.9.2
MME-initiated Detach procedure

The MME-Initiated Detach procedure when initiated by the MME is illustrated in Figure 5.3.9.2-1.
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Figure 5.3.9.2-1: 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. The Detach Type may be 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.
If there is an idle state signalling optimization between the MME and the SGSN concerned, the MME provides a detach indication to the SGSN.
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 clause 5.3.5.
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.
5.3.9.3
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 5.3.9.3-1.
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Figure 5.3.9.3-1: 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. 

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 the EPS bearer is released if a PCRF is configured.
7.
The Serving GW acknowledges with Delete Bearer Response (TEID) message.

8.
If there is an idle state signalling optimization between the MME and the SGSN concerned, the MME provides a detach indication to the SGSN.

Notes: This step is optional if both the MME and the SGSN register to the HSS for the idle state signalling optimization.
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 the "S1 Release Procedure", as described in clause 5.3.5.
NOTE:
Steps 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.
5.3.9.x SGSN-Initiated Detach Procedure

A detach procedure as specified in TS 23.060 [xx] is performed when UE is attached to the EPS and detach signalling is via 2G/3G 3GPP access. In addition to this detach procedure, in case “idle state signalling optimization” is applied for the UE, the detach from MME to Serving GW has to be performed as shown in the following figure.
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Figure 5.3.9.x: SGSN-Initiated Detach Procedure

1)
The detach procedures as specified in 23.060 is performed when UE is registered in EPC and signals detach via 2G/3G access.

2)
If there is “idle state signalling optimization” is applied for the UE, the idle mode UE is registered with to the SGSN and with the MME. When the UE detaches via 2G/3G 3GPP access, the SGSN will send a Detach Indication Message (IMSI) to the MME to indicate that the UE is detached, this will trigger the MME to initiate an implicit detach procedure if the MME is registered at HSS. 
3)
The 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. 
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.

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 a Delete Bearer Response (TEID) message.
NOTE: Whether the steps 3 to 7 are needed is FFS.
8)
The MME confirms the SGSN with a Detach Indication Ack (IMSI) message.

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.
**** End of 1st set of changes ****

**** Start of 2nd set of changes ****
4.4
Network Elements

4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

In addition to the E-UTRAN functions described in 3GPP TS 36.300 [5], E-UTRAN functions include:

-
Header compression and user plane ciphering
-
MME selection when no routeing to an MME can be determined from the information provided by the UE
4.4.2
MME 

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3, including control and execution of sending/receiving the detach indication to/from SGSN for the idle state signalling optimization)

-
Idle mode UE Tracking and Reachability (including control and execution of paging retransmission)
-
PDN GW and Serving GW selection

-
MME selection for handovers with MME change

-
SGSN selection for handovers to 2G or 3G 3GPP access networks
-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.

NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.

4.4.3
Gateway
4.4.3.1
General

Two logical Gateways exist:

-
Serving GW (S-GW)
-
PDN GW (P-GW)
Functional split of PDN GW and Serving GW shall be the same regardless of the use of IETF or GTP based protocols between them.

NOTE:
The PDN GW and the Serving GW may be implemented in one physical node or separated physical nodes.

4.4.3.2
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN. 

For each UE associated with the EPS, at a given point of time, there is a single Serving GW.

Serving GW functions include:

-
the local Mobility Anchor point for inter-eNodeB handover

-
Mobility anchoring for inter-3GPP mobility (terminating S4 and relaying the traffic between 2G/3G system and PDN GW) 
-
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure
-
Lawful Interception
-
Packet routeing and forwarding
4.4.3.3
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN. 

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE.

PDN GW functions include:

-
Policy enforcement

-
Per-user based packet filtering (by e.g. deep packet inspection)

-
Charging support

-
Lawful Interception

-
UE IP address allocation

-
Packet screening
4.4.4
SGSN
In addition to the functions described in 3GPP TS 23.060 [7], SGSN functions include:

-
Inter EPC node signalling for mobility between 2G/3G and E-UTRAN 3GPP access networks(including control and execution of sending/receiving the detach indication to/from MME for the idle state signalling optimization)
-
PDN and Serving GW selection

-
MME selection for handovers to E-UTRAN 3GPP access network
4.4.5
GERAN

GERAN is described in more detail in 3GPP TS 43.051 [15].
4.4.6
UTRAN

UTRAN is described in more detail in 3GPP TS 25.401 [16].

4.4.7
MBMS 

Editor’s Note: It is FFS how these functions are allocated to functional entity/entities.

4.4.7.1
MBMS CP function

One or more MBMS CP function entities are used in a PLMN.
MBMS CP functions include:

-
Session control of MBMS bearers to the E-UTRAN access

NOTE:
When a UE leaves or enters MBMS bearer coverage, the service continuity is handled by the Service Layer (in UE and network).

4.4.7.2
MBMS UP function

One or more MBMS UP function entities are used in a PLMN.

MBMS UP functions include:

-
It provides an interface for entities using MBMS bearers through the SGi-mb (user plane) reference point

-
IP multicast distribution to eNodeBs (M1-U reference point)

-
Content synchronization for MBSFN (MBMS over Single Frequency Networks)

NOTE:
In case of mobility in or out from an MBMS service area, the service continuity is handled by the Service Layer (in UE and network).

4.4.7.3
eBM-SC
The eBM-SC is a functional entity which provides the functions on MBMS service layer. It may serve as an entry point for content provider MBMS transmissions, used to authorise and initiate MBMS bearers within the PLMN and can be used to schedule and deliver MBMS transmissions. The eBM-SC is further described in 3GPP TS 26.346 [13].
**** End of 2nd set of changes ****
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