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	To address the VoLTE MT call failure issue identified by GSMA IREG RILTE when IMS PDN connection is deactivated while the UE is in the idle state, SA2 agreed CRs (S2-124134/S2-124089) in SA2#93 meeting. It is specified that if the UE is in ECM-IDLE and the last PDN connection is not being deleted and the Delete Bearer Request received from the Serving GW contains the cause "reactivation requested" sent by the PGW, the MME immediately informs the UE about the deactivation to allow UE re-establishing the PDN connection. This decision has been communicated to GSMA in LS S2-124178/C1-123857.

The following stage 3 changes are needed from procedural side to support above stage 2 agreement:
1). Although the triggering to move the UE from EMM-IDLE to EMM-CONNECTED to send downlink signalling is already supported, it is realized that some text is not presented in a very consistent way and need be enhanced:

- The following text only mentions the cases for sending uplink user data or signalling and CSFB procedures, but misses the usage when downlink signalling is to be sent. It is proposed to add this case:

The purpose of the service request procedure is to transfer the EMM mode from EMM-IDLE to EMM-CONNECTED mode and establish the radio and S1 bearers when uplink user data or signalling is to be sent. Another purpose of this procedure is to invoke MO/MT CS fallback or 1xCS fallback procedures.
- Similarly, the following text for general usage of paging procedure needs to be clarified to include usage for  downlink signalling:

The paging procedure is used by the network to request the establishment of a NAS signalling connection to the UE. The NAS signalling connection thus established can also be used to transport cdma2000® signalling messages to the UE. Another purpose of the paging procedure is to prompt the UE to reattach if necessary as a result of a network failure. If the UE is not attached when it receives a paging for EPS services, the UE shall ignore the paging.

2). If the MME initiated paging collides with an ongoing UE initiated EMM specific procedure or service request procedure, then according to 24.301,  the UE ignores the paging and the UE and the network proceeds with the EMM specific procedure or the service request procedure: 
If the paging for EPS services was received during an ongoing UE initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging and the UE and the network shall proceed with the EMM specific procedure or the service request procedure.
There is no mentioning on what to do with the pending downlink signalling that triggered the initial paging procedure. Presumably, the pending downlink signalling would be ignored as well, therefore lost.  

This is not the behaviour desired as this would mean the UE could not be notified of the deactivation of EPS bearer or PDN connection and therefore could not re-establish the deactivated PDN connection. This would leads to the exact issue as documented in original GSMA RILTE LS (S2-124058), i.e. the UE is not made aware that the IMS PDN connection has been deactivated, and hence is unable to receive mobile terminating VoLTE signalling until the next state transition to ECM-CONNECTED e.g. due to service request or tracking area update request, where upon the UE is able to restore the IMS PDN connection.
To fix this issue, the MME needs to resume the sending of the pending downlink signalling (e.g. EPS bearer context deactivation request with re-activation requested) to the UE using the new established NAS signalling connection when the UE initiated EMM specific procedure or the service request procedure completes.

See discussion paper C1-124334 for related analysis.
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	*** First Change ***


5.6.1
Service request procedure

5.6.1.1
General

The purpose of the service request procedure is to transfer the EMM mode from EMM-IDLE to EMM-CONNECTED mode and establish the radio and S1 bearers when uplink user data or signalling is to be sent or when the network has downlink signalling pending but no NAS signalling connection exists. Another purpose of this procedure is to invoke MO/MT CS fallback or 1xCS fallback procedures.
This procedure is used when:

-
the network has downlink signalling pending;

-
the UE has uplink signalling pending;

-
the UE or the network has user data pending and the UE is in EMM-IDLE mode;

-
the UE in EMM-IDLE or EMM-CONNECTED mode has requested to perform mobile originating/terminating CS fallback or 1xCS fallback;
-
the network has downlink cdma2000® signalling pending; or
-
the UE has uplink cdma2000® signalling pending.

The service request procedure is initiated by the UE, however, for the downlink transfer of signalling, cdma2000® signalling or user data in EMM-IDLE mode, the trigger is given by the network by means of the paging procedure (see subclause 5.6.2).

The UE shall invoke the service request procedure when:

a)
the UE in EMM-IDLE mode receives a paging request with CN domain indicator set to "PS" from the network;

b)
the UE, in EMM-IDLE mode, has pending user data to be sent;

c)
the UE, in EMM-IDLE mode, has uplink signalling pending;

d)
the UE in EMM-IDLE or EMM-CONNECTED mode is configured to use CS fallback and has a mobile originating CS fallback request from the upper layer;

e)
the UE in EMM-IDLE mode is configured to use CS fallback and receives a paging request with CN domain indicator set to "CS", or the UE in EMM-CONNECTED mode is configured to use CS fallback and receives a CS SERVICE NOTIFICATION message;

f)
the UE in EMM-IDLE or EMM-CONNECTED mode is configured to use 1xCS fallback and has a mobile originating 1xCS fallback request from the upper layer;

g)
the UE in EMM-CONNECTED mode is configured to use 1xCS fallback and accepts cdma2000® signalling messages containing a 1xCS paging request received over E-UTRAN;
h)
the UE, in EMM-IDLE mode, has uplink cdma2000® signalling pending to be transmitted over E-UTRAN;

i)
the UE, in EMM-IDLE or EMM-CONNECTED mode, is configured to use 1xCS fallback, accepts cdma2000® signalling messages containing a 1xCS paging request received over cdma2000® 1xRTT, and the network supports dual Rx CSFB or provide CS fallback registration parameters (see 3GPP TS 36.331 [22]);

j)
the UE, in EMM-IDLE or EMM-CONNECTED mode, has uplink cdma2000® signalling pending to be transmitted over cdma2000® 1xRTT, and the network supports dual Rx CSFB or provide CS fallback registration parameters (see 3GPP TS 36.331 [22]); or

k)
the UE performs an inter-system change from S101 mode to S1 mode and has user data pending.
If one of the above criteria to invoke the service request procedure is fulfilled, then the service request procedure may only be initiated by the UE when the following conditions are fulfilled:

-
its EPS update status is EU1 UPDATED, and the TAI of the current serving cell is included in the TAI list; and

-
no EMM specific procedure is ongoing.
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NOTE 1:
AS indications (indications from lower layers) are results of procedures triggered by MME in Service Request procedure. Triggered procedures could be e.g. RRC Connection Reconfiguration procedure (see 3GPP TS 36.331 [22]) and inter system PS handover to GERAN or UTRAN procedure as a result of CSFB procedure (see 3GPP TS 23.272 [9]).
NOTE 2:
For 1xCS fallback, the UE sends the EXTENDED SERVICE REQUEST message and starts timer T3417. The procedure is considered completed upon receiving indication of system change from AS.
Figure 5.6.1.1.1: Service Request procedure
	*** Next Change ***


5.6.2.1
General

The paging procedure is used by the network to request the establishment of a NAS signalling connection to the UE. The NAS signalling connection thus established can be used to transport downlink signalling or downlink cdma2000® signalling messages to the UE. Another purpose of the paging procedure is to prompt the UE to reattach if necessary as a result of a network failure. If the UE is not attached when it receives a paging for EPS services, the UE shall ignore the paging.

Additionally, the network can use the paging procedure to initiate the mobile terminating CS fallback procedure or SMS.
	*** Next Change ***


5.6.2.2.1
Paging for EPS services through E-UTRAN using S-TMSI
The network shall initiate the paging procedure for EPS services using S-TMSI with CN domain indicator set to "PS" when NAS signalling messages, cdma2000® signalling messages or user data is pending to be sent to the UE when no NAS signalling connection exists (see example in figure 5.6.2.2.1.1).
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Figure 5.6.2.2.1.1: Paging procedure using S-TMSI
To initiate the procedure the EMM entity in the network requests the lower layer to start paging (see 3GPP TS 36.300 [20], 3GPP TS 36.413 [23]) and starts the timer T3413 for this paging procedure. The EMM entity may provide the lower layer with a list of CSG IDs, including the CSG IDs of both the expired and the not expired subscriptions. If there is a PDN connection for emergency bearer services established, the EMM entity in the network shall not provide the list of CSG IDs to the lower layer.
Upon reception of a paging indication, the UE shall stop the timer T3346, if running, and initiate a service request procedure to respond to the paging (see 3GPP TS 23.401 [10] and 3GPP TS 36.413 [23]). If the paging for EPS services was received during an ongoing UE initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging and the UE and the network shall proceed with the EMM specific procedure or the service request procedure. When the UE initiated EMM specific procedure or the service request procedure completes, the MME shall then sends the pending downlink signalling (e.g. EPS bearer context deactivation request with re-activation requested) to the UE using the newly established NAS signalling connection.
The network shall stop the timer T3413 for the paging procedure when a response is received from the UE. Upon expiry of T3413, the network may reinitiate paging.
If the network, while waiting for a response to the paging sent without paging priority, receives downlink signalling or downlink data associated with priority EPS bearers, the network shall stop the timer T3413 and then initiate paging procedure with paging priority.

	*** End Change ***
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