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1. Background – SA1 Requirements

The following requirements are extracted from 3GPP TS 22.101 v.8.8.0 section 10.7 and apply to terminals “configured to only perform emergency calls with transfer of data (eCall only mode)”.
- 
The UE shall not perform mobility management procedures, including registration on a PLMN, except when attempting to initiate and during an emergency call.

-
In the case where the user subscribes to other services provided by the PLMN, it shall be possible for the network operator to reconfigure the UE so that it can access the subscribed services.

TS 22.101 also implies that call back from a PSAP should be supported following the termination, whether premature or normal, of an eCall (e.g. see subclause 10.1.3 of 22.101).

The first of these requirements is in apparent contradiction to the second and third requirements and all three requirements are not, taken together, currently supported (e.g. in 3GPP TS 24.008).
2. Possible Solution
In order to both support and reconcile these requirements, the following impacts might be introduced in TS 24.008.
· An eCall only UE shall not normally perform MM signalling including location updating or responding to paging requests, but shall scan for available networks and maintain a current potential serving network and potential serving cell. A new MM IDLE substate “eCALL INACTIVE” can be defined for this.
· Following invocation of an emergency services call, an eCall only UE shall commence supporting normal MM procedures including location updating and other procedures to help establish the emergency call. After the call is released and the UE returns to the MM IDLE state, the UE should continue to support normal MM procedures including responding to incoming paging requests for a fixed or possibly configurable period of time Txxxx (e.g. possibly HPLMN operator defined in the SIM or USIM). If incoming calls barred is not set in the HLR subscription, this will enable PSAP call back for a limited period of time.
· Following the configurable time period, an eCall only UE shall perform an IMSI detach if required by the serving network and re-enter the eCALL INACTIVE state.
· Transition out of eCALL INACTIVE state can also occur if the UE is deactivated (powered off) or if the SIM/USIM is removed or if the UE is manually reactivated by the user. Manual reactivation could be an optional capability and might be instigated using a special menu function, button or switch on the UE.

· Following power on or manual reactivation, the eCall only UE shall perform IMSI attach or normal location updating and other MM procedures, such as responding to paging requests, for a fixed or configurable period of time Tyyyy (which can be distinct from time Txxxx). During this time, the HPMN could reconfigure the SIM or USIM to add normal subscription services and remove the eCall only status. Otherwise, most services would be barred in the HLR. Note that while incoming calls may have to be allowed in the HLR to support PSAP call back, incoming calls can be suppressed by the UE if timer Tyyyy is running rather than timer Txxxx – thereby restricting incoming calls only to cases where there was a preceding emergency call. This means that normal services for the user can be prevented if the user merely powers the UE back on or reactivates it, but the HPLMN can still restore normal subscription if that has been agreed.
· If the UE has normal subscription, the HPLMN operator may also reconfigure the SIM or USIM to eCall only status, whereupon the UE would enter the eCALL INACTIVE state after a configurable period of time.
3. Location Updating before or after Establishment of an eCall

The requirements in TS 22.101 section 10.7 state that an eCall UE shall contain a USIM application. Hence the UE can be authenticated and will possess an MSISDN which can be transferred to a PSAP for purposes of identification and call back.

In order to reduce call setup delay, TS 24.008 allows the option when a UE does not have an MM connection (i.e. has not performed successful location updating) of establishing an emergency services call before performing location updating. In that case, the UE might need to be identified using the IMEI (since the IMSI would be unknown to the VLR) which would lead to an unauthenticated emergency call and no call back identification (MSISDN) being delivered to the PSAP. Besides not being supported in some countries and by some networks, this would defeat much of the value of having a USIM. As an alternative, the UE might send a CM service request (for the emergency services call) identifying itself through the IMSI, allowing the MSC/VLR to first request authentication information from the HLR/AC and authenticate the UE before sending on the emergency call. While such a procedure appears to be allowed by TS 23.018, it might not be supported by some networks, requiring impacts to the MSC/VLR. Furthermore, the procedure would not provide the MSC and hence the the PSAP with the MSISDN. Such considerations suggest that for an eCall only UE, the UE should first perform location updating before initiating an emergency call in order to enable authentication and downloading of subscription data (including the MSISDN) to the VLR. 
Unfortunately, location updating may be slow – particularly as the MSC/VLR would not be aware of the pending eCall. To speed up the process, the Location Updating Request should indicate another pending request (as already supported in TS 24.008). In addition, it would be useful if there was a specific indication of a pending emergency call to enable an MSC/VLR to prioritize the location update. A currently spare bit in the Location Updating Type IE in the Location Updating Request could be used for this (e.g. set to 1 to indicate a pending emergency call) – as this will be backward compatible with existing MSCs.
4. Conclusions
It is proposed to update TS 24.008 with the impacts described above – after the eCall WI has been approved.
