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1. Introduction

This paper is to discuss the issue about the impact of suspension on the UE for CS fallback.
2. Reason for Change

The suspending procedure is described in TS 23.272 section 6.3 “Mobile Originating call in Active Mode – No PS HO support in GERAN” and the resuming procedure is described in section 6.5 “Returning back to E-UTRAN”.

For the MO procedure, the UE shall abort the ongoing procedure such as ESM procedure before the UE initiate a service request procedure to the network.

For the MT procedure, the UE receives the Paging message in connected mode, the UE shall abort the ongoing procedure e.g. ESM procedure and prepare the service request procedure to the network. 

In order to stop the possible upper layer request, the UE shall enter a substate “SUSPEND”. If the procedure is unsuccessful, the UE shall exit the substate and initiate a service request to establish the connection between the UE and EPS network if the location is not changed, on the other hand, if the UE enters a new tracking area which is not in the TAI list, the UE shall initate a TAU with active flag set.

When the UE moves to E-UTRAN, the UE shall exit this substate and process a service request procedure or  TAU procedure if the EPS service is suspend during the CS service.

3. Conclusions

According to the above analysis, a new substate “EPS-SERVICE-SUSPEND” is introduced to EMM state machine.

4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301.
* * * First Change * * * *

5.1.3.2.4
Substates of state EMM-REGISTERED

5.1.3.2.4.1
General

The state EMM-REGISTERED is subdivided into a number of substates as described in this subclause.

5.1.3.2.4.2
EMM-REGISTERED.NORMAL-SERVICE

The substate EMM-REGISTERED.NORMAL-SERVICE is chosen by the UE as the primary substate when the UE entering the state EMM-REGISTERED.

5.1.3.2.4.3
EMM-REGISTERED.ATTEMPTING-TO-UPDATE

The EMM-REGISTERED.ATTEMPTING-TO-UPDATE substate is chosen by the UE if the tracking area updating procedure failed due to a missing response from the network. No EMM procedure except the TAU shall be initiated by the UE in this substate. No data shall be sent or received.

5.1.3.2.4.4
EMM-REGISTERED.LIMITED-SERVICE

The substate EMM-REGISTERED.LIMITED-SERVICE is chosen in the UE, if the cell the UE selected is known not to be able to provide normal service.

5.1.3.2.4.5
EMM-REGISTERED.PLMN-SEARCH

The substate EMM-REGISTERED.PLMN-SEARCH is chosen in the UE, while the UE is searching for PLMNs.

5.1.3.2.4.6
EMM-REGISTERED.UPDATE-NEEDED

The UE has to perform a tracking area updating procedure, but access to the current cell is barred. The procedure will be initiated as soon as access is granted, for example due to a cell-reselection or due to change of the access classes allowed in the current cell. No EMM procedure except tracking area updating shall be initiated by the UE in this substate.

Editor's note: it is FFS whether other access control mechanism than the one described in 3GPP TS 36.304 will apply in EPS and will have impact on this state.

5.1.3.2.4.7
EMM-REGISTERED.NO-CELL-AVAILABLE

E-UTRAN coverage has been lost. In this substate, the UE shall not initiate any EMM procedures except for cell and PLMN reselection.

5.1.3.2.4.8
EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM

A combined attach procedure or a combined tracking area updating procedure was successful for EPS services only. User data and signalling information may be sent and received.

5.1.3.2.4.9
EMM-REGISTERED.IMSI-DETACH-INITIATED

The UE performs a combined detach procedure for non-EPS services only (detach type "IMSI Detach"). This state is entered if the UE is attached for EPS and non-EPS services and wants to detach for non-EPS services only. User data and signalling information may be sent and received.
5.1.3.2.4.9
EMM-REGISTERED.EPS-SERVICE-SUSPEND
The UE performs a service request procedure for non-EPS services. This state is entered if the UE is attached for EPS and non-EPS services and wants to perform the non-EPS services in the CS domain. No EMM procedure except tracking area updating and service request procedure shall be initiated by the UE in this substate.
5.1.3.3
EPS update status

In order to describe the detailed UE behaviour, the EPS update (EU) status pertaining to a specific subscriber is defined.

The EPS update status is stored in a non-volatile memory in the USIM if the corresponding file is present in the USIM, else in the non-volatile memory in the ME, as described in Annex C.

The EPS update status value is changed only after the execution of an attach, network initiated detach, authentication, tracking area update or service request procedure.

EU1: UPDATED


The last attach or tracking area updating attempt was successful.

EU2: NOT UPDATED


The last attach or tracking area updating attempt failed procedurally, i.e. no response was received from the MME.

EU3: ROAMING NOT ALLOWED


The last attach or tracking area updating attempt was correctly performed, but the answer from the MME was negative (because of roaming or subscription restrictions).

* * * Next Change * * * *

5.2.3
UE behaviour in state EMM-REGISTERED 

5.2.3.1
General

The state EMM-REGISTERED is entered at the UE, when:

-
the attach procedure is performed by the UE (see subclause 5.5.1).

In state EMM-REGISTERED, the UE shall behave according to the substate as explained in subclause 5.2.3.2.

5.2.3.2
Detailed description of UE behaviour in state EMM-REGISTERED

5.2.3.2.1
NORMAL-SERVICE

The UE shall perform normal and periodic tracking area updating (see subclause 5.5.3).

5.2.3.2.2
ATTEMPTING-TO-UPDATE

The UE:

-
shall not send any user data;

-
shall perform tracking area updating on the expiry of timers T3411 or T3402;

-
shall perform tracking area updating when the tracking area of the serving cell has changed and this tracking area is not in the list of forbidden tracking areas.

Editor's note: Other conditions are FFS.

5.2.3.2.3
LIMITED-SERVICE

The UE shall perform cell selection/reselection according to 3GPP TS 36.304 [13].

5.2.3.2.4
PLMN-SEARCH

The UE may enter this substate when it is in automatic network selection mode and the maximum allowed number of subsequently unsuccessful tracking area updating have been performed. The UE may also enter this substate as a result of a tracking area update rejected by the network (see subclause 5.5.3) or as a result of a service request rejected by the network (see subclause 5.6.1). If a new PLMN is selected, the UE shall perform the tracking area updating procedure (see subclause 5.5.3).

5.2.3.2.5
UPDATE-NEEDED

The UE shall:

-
not send any user data nor signalling information;

-
perform cell selection/reselection according to 3GPP TS 36.304 [13]; and

-
enter the appropriate new substate depending on the EPS update status as soon as the access is allowed in the selected cell for one of the access classes of the UE.

5.2.3.2.6
NO-CELL-AVAILABLE

The UE shall perform cell selection/reselection according to 3GPP TS 36.304 [13].

5.2.3.2.7
ATTEMPTING-TO-UPDATE-MM

The UE shall:

-
perform cell selection/reselection according to 3GPP TS 36.304 [13];

-
be able to receive and transmit user data and signalling information; and

-
perform tracking area update procedure indicating "combined TA/LA updating with IMSI attach" on the expiry of timers T3411 or T3402 or when the UE enters a tracking area not in the list of registered tracking areas.
5.2.3.2.8
EPS-SERVICE-SUSPEND
The UE shall:

-
not send any user data nor signalling information except following signallings;

-
perform tracking area update procedure indicating "combined TA/LA updating with IMSI attach" when the UE enters a tracking area not in the list of registered tracking areas.
-
perform service request procedure when the UE enters a tracking area in the list of registerd tracking areas and has the user data pending.
* * * Next Change * * * *

5.6.1.2
Service request procedure initiation

The UE initiates the service request procedure by sending a SERVICE REQUEST message to the MME, starts the timer T3417, and enters the state EMM-SERVICE-REQUEST-INITIATED.
If the service request procedure is triggered by the Non-EPS services, the UE shall keep the state EMM-REGISTERED and enters the substate EPS-SERVICE-SUSPEND.
Upon receipt of the SERVICE REQUEST message, the MME may initiate the authentication procedure.

Reference
6.3.2 Mobile Originating call in Active Mode – No PS HO support in GERAN
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Figure 6.3-1: CS Call Request in E-UTRAN, Call in GERAN
NOTE:
Steps 1a and 1b need to be further investigated in CT1 considering aspects such as speed and complexity.
1a.
The UE sends a Serivce Request (CS Fallback Indicator) to the MME. Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE only transmits this request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an IMS voice session (because e.g. the UE is not IMS registered or IMS voice services are not supported by the serving IP‑CAN, home PLMN or UE).

1b.
MME sends S1‑AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator) to indicate the eNB to move the UE to UTRAN/GERAN.
2.
The eNode may optionally solicit a measurement report from the UE to determine the target GERAN cell to which PS handover will be performed.

3.
The eNodeB triggers an inter‑RAT cell change order (optionally with NACC) to a GERAN neighbour cell by sending an RRC message to the UE.

4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for the PS service.

5.
The MME sets the UE context to suspended status and sends to the S‑GW a Suspend Request (IMSI) message that requests the suspension of EPS bearers for the UE.

6.
The S‑GW acknowledges the Suspend Request message and marks the UE as suspended. When a downlink data packet for the UE arrives at the S‑GW, the S‑GW should not send a downlink data notification message to the MME if the UE is marked as suspended.

7.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].
8.
The UE moves to the new RAT and establishes an RR connection using legacy procedures. If the UE obtains LA information of the new cell (e.g. based on the system information) and the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update.

9.
The UE continues with the MO call setup procedure.

10a.
In case the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on LTE, the MSC shall reject the call setup service request, if implicit location update is not performed.

10b.
A UE detecting that the MSC rejected the service request shall perform the Location Area Update according to existing GERAN or UTRAN procedures.

10c.
After completion of the Location Area Update the UE continues with a MO call setup procedure.

6.5
Returning back to E-UTRAN
Once CS service ends in CS domain, existing mechanisms can be used to move the UE to E‑UTRAN, no specific CS Fallback mechanisms are needed.

When the UE moves to E‑UTRAN, if the EPS service was suspended during the CS service, it is resumed according to the procedure shown in the figure 6.5‑1 below.
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Figure 6.5-1: Resume Procedure returning from CS fallback no PS HO
1.
The UE sends a NAS message, e.g. Service Request or TAU, to the MME.

2.
If the UE context in the MME indicates that UE is in suspended status, the MME sends a Resume Request (IMSI) message to the S‑GW that requests the resumption of EPS bearers for the UE.

3.
The S‑GW acknowledges the Resume Request and clears the UE's suspending status.

4.
The NAS message is processed accordingly.
_1273857180.doc
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