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Introduction:

This contribution discusses in general the Emergency bearer services provided to the attached UEs with normal service and to UEs that are in limited service state. It mainly discusses the limited service state conditions and proposes new UE states for the emergency case.
Discussion:

Stage-2 TS 23.401v9.1.0 describes the procedures for UEs requesting Emergency bearer services for attached UEs with normal services and to UEs that are in limited service state. In all cases, if the MME is not configured to support PS based Emergency session then the MME shall reject the requested emergency service session.
For UEs camping normally on a cell, i.e. UEs that are not in limited service state, shall initiate normal initial attach when not already attached and shall initiate the UE Requested PDN Connectivity procedure to receive emergency EPS bearer services.

Discussion on the "IMS_EMER_GPRS_EPS" WI conf call on June 3rd raised concerns about which EMM limited service state the stage-2 does apply to "The E-UTRAN Initial Attach procedure is used for Emergency Attach by UEs that need to perform emergency services but cannot gain normal services from the network. These UEs are in limited service state as defined in TS 23.122".
In NAS protocol we do define 2 UE states for UEs in limited service:

· EMM-DEREGISTERED.LIMITED-SERVICE 
· EMM-REGISTERED.LIMITED-SERVICE
EMM-DEREGISTERED.LIMITED-SERVICE

In this state the UE is in EMM-Deregistered mode. The UE will have the EPS update status EU3 "ROAMING NOT ALLOWED", and is known that a selected cell is unable to provide normal service (e.g. the selected cell is in a forbidden PLMN, is in a forbidden tracking area or has a CSG ID not included in the UE's Allowed CSG list).

The UE shall perform attach or combined attach procedure when entering a cell which provides normal service.
If emergency service is requested by the UE in this state, where the UE cannot gain normal services from the network, the Initial Attach /PDN Connectivity request procedure is used for Emergency Attach by the UE. The UE shall provide the Emergency indication in the "attach type" and the "Request type". The IMSI shall be included if the UE does not have a valid GUTI or a valid P-TMSI. The IMEI shall be included when the UE has no IMSI, no valid GUTI and no valid P-TMSI.
The network shall set-up the emergency EPS bearers (default and dedicated) using the emergency APN configured in the network (MME Emergency Configuration Data for the emergency bearer establishment) to select a PDN GW from visited PLMN only or directly using the configured PDN GW if the emergency configuration data contains this information. No other normal service bearers will be allowed for the UE in this state.
Security procedure may or may not be performed depending on the network operator configuration. 
In addition the behaviour above is similar to the UE state when it has no USIM/UICC in it. A new state is required in this case: 


- EMM-DEREGISTERED.NO-IMSI

No valid subscriber data (USIM/UICC), or the USIM/UICC is not considered valid by the UE, and a cell is selected. Only emergency services are offered.
The IMEI shall be included when the UE has no IMSI for the case of no USIM/UICC. No security will be performed for a UE with noUICC/USIM, and it depends on operator's policy whether to accept or to reject the UE request for emergency service (with a new cause #5 "IMEI not accepted" (needs to be introduced in 24.301))!
After the UE completes the attach procedure for emergency service, it should enter a new state, in this case a proposed new state is:


- EMM_REGISTERED.LIMITED-TO-EMEREANCY-SERVICE

In this state the UE shall be registered in the network for emergency service only, and only for the time duration 
defined by the operator.

The UE shall perform the tracking area update procedure if a suitable cell is found in another TA. 
It is FFS on how the UE will move to another state after completion of the emergency service session. The UE may need to be detached to be able to re-attach to a normal service.

EMM-REGISTERED.LIMITED-SERVICE
In this state the UE is out of the service area. It is applicable if the cell selected by the UE is known but not able to provide normal service (including CSG cells not in the Allowed CSG list of that user). The UE will have the EPS update status EU3 "ROAMING NOT ALLOWED" and shall perform cell selection/reselection searching for a suitable cell in another tracking area or in another location area in the same PLMN according to 3GPP TS 36.304, and may respond to paging (with IMSI). In this state the UE which can not gain normal services from the network.
If emergency service is requested by the UE in this state the UE shall perform a TAU procedure with emergency indication in "EPS update type" in TRACKING AREA UPDATE REQUEST message as long as the cell is not barred for emergency calls (in this case the UE shall continue his cell selection/reselection search for a suitable cell). After successful emergency TAU procedure; the UE Requested PDN Connectivity procedure" with Request type set to Emergency" is performed to receive emergency EPS bearer services and the network shall not release the connection after the TAU with emergency indication to allow the UE to request PDN connectivity or the network shall initiate the set-up of the emergency EPS bearers, however this case is not a normal operation for a TAU procedure. 

Another Alternative is that the UE sends an EXTENDED SERVICE REQUEST message with "Service type" set to "Emergency session". In this case only the signalling connection shall be established with no additional normal service bearers. The UE shall then send a UE Requested PDN Connectivity procedure "with Request type set to Emergency". In this case there is one issue where the UE shall not receive any response from lower layer that the signalling connection is successfully established.
In all 3 cases described above, the emergency EPS bearers (default and dedicated) shall be set-up using the emergency APN configured in the network (MME Emergency Configuration Data for the emergency bearer establishment) to select a PDN GW from visited PLMN only or directly using the configured PDN GW if the emergency configuration data contains this information. No other normal service bearers will be allowed in this state. 
Available security keys shall be used where security is already activated by the UE and the network.

After the UE completes the TAU procedure for emergency service, it should enter a new state; EMM_REGISTERED.LIMITED-TO-EMERGENCY-SERVICE.
In case of the UE moves to a new TA which is a forbidden TA (cause #15 and #25):
If emergency bearer services are ongoing for the UE, handover to the target eNodeB is performed ignoring the Handover Restriction List. The MME checks, as part of the Tracking Area Update procedure, if the handover is to a restricted area and if so the MME releases the non-emergency bearers.
Note: Release of non-emergency bearers at handover in the restricted area is still under discussion in RAN.

Conclusion:
For UE in limited service:
· EMM-DEREGISTERED.LIMITED-SERVICE 

· The UE will perform an Emergency Attach procedure with a PDN Connectivity request, indicating in the Attach type and request type "Emergency". The network will initiate the default and dedicated bearers according to the emergency configuration in the network. Security is optional if applicable. No normal services are allowed in this state.

· EMM-REGISTERED.LIMITED-SERVICE
· The UE will perform an Emergency TAU procedure, indicating in the EPS update type "Emergency". The UE will perform the UE Requested PDN Connectivity procedure to receive emergency EPS bearer services and the network shall set-up the default and dedicated bearers according to the emergency configuration in the network. Security is required as it is activated in this case. No normal services are allowed in this state.

For UE with no UICC/USIM:
· a new state is proposed: EMM-DEREGISTERED.NO-IMSI.
After the UE registers to the network for emergency service in the above states;

· it is proposed that the UE moves to a new state: EMM_REGISTERED.LIMITED-TO-EMERGENCY-SERVICE.
Next step:
1- Provide a LS to SA2, RAN2 and RAN3 informing them about CT1 conclusion for UEs in limited service.
2- Motorola will provide the required CRs in the next CT1 meeting.
