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1
Background

In the context of eCall and non-eCall emergency calls, it is required to provide an in-band or out-of-band end-to-end signalling or routing, in order to enable PSAPs to distinguish between eCalls and normal emergency calls. Without this signalling or routing, either eCalls or normal emergency calls could be disrupted.

To support the eCall functionality, two PSAP deployment configurations are possible.

1. A PSAP is deployed to exclusively handle eCalls only

2. An existing PSAP is enhanced to handle both eCalls and normal emergency calls.

When the UE initiates an eCall, it provides, in the Emergency Category IE of the emergency setup message, information about whether this eCall was initiated manually or automatically. For a normal emergency call, neither of these two flags are set.

When the MSC receives the emergency setup message and the operator has deployed dedicated PSAPs to handle eCalls, the MSC examines the flags in Emergency Category IE and routes this call to either a PSAP that handles eCalls or a PSAP that handles normal emergency calls.

When the MSC receives the emergency setup message and the operator has not deployed dedicated PSAPs to handle eCalls, the MSC selects a PSAP based on other criteria (unspecified in 3GPP) and routes the call to the selected PSAP. In this case, no mechanism is currently specified to indicate to the PSAP whether the emergency call setup requested by the UE is a normal emergency call or an eCall emergency call. In the absence of this additional piece of information, the PSAP cannot decide whether to send PULL signalling (to PULL the MSD from the eCall UE) or not send the PULL signalling (for a normal emergency call, where no MSD is available at the UE). 

This discussion paper identifies several solutions to the problem of how PSAP can distinguish between eCalls and normal emergency calls when both are likely to be routed to the same PSAP. The benefits and disadvantages of each alternative is also enumerated.

2
Possible solutions

Several solutions have been previously discussed and/or standardized in order to resolve the eCall/non-eCall discrimination at PSAP level:

2.1
Solution 1

Special routing based on the “eCall flags” sent from the UE to the MSC, as described above. The eCall flags are set in the Emergency Category information element. Bits 6 and 7 are used to indicate manually- or automatically- initiated eCalls (see figure 10.5.118d and table 10.5.135d of 3GPP TS 24.008).
The MSC will use these flags to route the eCall to a dedicated eCall line into the PSAP. However, the special routing capability might not be possible or feasible in certain networks for an initial period of time. 

2.1.1
Advantages

1. An eCall will only be routed to a PSAP that can handle it and a normal emergency call will only be routed to a PSAP that does not handle eCalls.

2.1.2
Disadvantages

1. The MSC must be enhanced to examine the Emergency Category IE of the received emergency setup message and route the call appropriately. This can be done using CAMEL.

2. The operator must deploy a set of PSAPs to handle eCalls and another set of PSAPs to handle normal emergency calls.

3. Deploying a common PSAP to handle both eCalls and normal emergency calls would either require 

a. the PULL signalling be provided to all the UEs that initiate emergency calls, with the result that users making normal emergency calls would hear these in-band tones; OR

b. the PULL signalling is not provided to any UE that initiates emergency calls, with the result that the additional equipment needed to decode MSD needs to be included in every emergency call.

2.2
Solution 2: based on MSC using different routing numbers
The UE originates emergency calls and eCalls using procedures already defined in 3GPP TS 24.008. The MSC gets a mobile originated emergency setup message. It examines whether this is a normal emergency call or an eCall. If it is a normal emergency call, it is routed to the PSAP using a routable number A. If it is an eCall, it is routed to a PSAP using routable number B (different from number A).

Of course, it is possible for both the numbers to be routed to the same PSAP.

The PSAP, upon receiving this request for emergency call setup, looks at the routing number used by MSC to determine whether it is a normal emergency call or an eCall.

2.2.1
Advantages

1. Since the MSC can use two separate numbers to route a call to the same PBX (PSAP), there is no additional changes needed to the actual 3GPP specifications.
2.2.2
Disadvantages

1. MSC changes are needed to ensure that the MSC distinguishes between eCall and normal emergency calls and routes them to different numbers

2. MSC routing tables are to be updated to create another routing number for a PSAP that can support both normal emergency calls and eCalls.

3. Additional trunks need to be deployed between MSC and PSAP to enable PSAP to distinguish between the normal emergency calls and eCalls.

2.3
Solution 3
Use of a special non-112 number for eCalls.

2.3.1
Advantages

1. It is possible for the PSAP to distinguish between the eCall and the normal emergency call as the called party number will be different for eCalls.

2.3.2
Disadvantages

1) eCalls will not be given the same priority as normal emergency calls, but will be treated as normal calls.

2) Unless the additional number to be associated with eCalls is standardized, incompatibility may arise when roaming in a country that uses a non-112 number different from that used in home country. However, this could be handled if UE knows which eCall number to use in each country.
3) This would also require update to the routing tables in the MSC; however, it appears that there is no need to perform a software upgrade.

4) This would also need approval from European Commission.

2.4
Solution 4
UE-Initiated in-band (PUSH) signalling. The UE in-band modem could transmit a special in-band identification signal. The PUSH option is specified in the eCall in-band modem standard (3GPP TS 26.267 V8.2.0). 

2.4.1
Advantages

1) The eCall indication is provided through in-band PUSH signalling end-to-end and hence a PSAP can distinguish between an eCall and a normal emergency call.

2) It is not necessary to provide separate PSAPs to handle eCalls as the existing PSAPs could be upgraded to handle both eCalls and normal emergency calls.

2.4.2
Disadvantages

1) If, when an emergency call is initiated, the network operator plays automated answering messages, the PUSH signalling may not be detected by the PSAP, resulting in eCalls being treated like normal emergency calls. 

2.5
Solution 5
Bearer Capability signalling. The bearer capability information element in the call setup message is used to indicate an eCall. 

2.5.1
Advantages

1) The Bearer Capability information is carried between the UE and the PSAP and is passed through by the MSC. Thus, no changes are required in the MSC to implement this solution.

2.5.2
Disadvantages

1) There are no more unused code points available in the Bearer Capability information element. 

2) The proposed BC IE solution would have possible conflict with normal emergency calls and indicating a data bearer.

2.6
Solution 6: Solution based on CLI telephone number prefix

The Caller Line ID (CLI) or Calling Line Identification Presentation (CLIP) service is used in ISDN and analogue telephone networks for the provision of caller identification to the calling party. The CLI telephone number field could be extended by a special unique prefix which indicates an eCall to the PSAP. The CLI prefix can be inserted at the Mobile Switching Center (MSC) upon the detection of the eCall flag which is used in the mobile network to identify eCalls. The PSAP can detect the special prefix in the CLI field and can hence determine if the incoming call is an eCall. It can remove the prefix from the CLI to obtain the telephone number of the caller, in order to maintain call-back functionality. The prefix can be added to the CLI field in all networks where the maximum length of the CLI field exceeds the maximum length of international telephone numbers of 15 digits (see ITU-T Rec. E.164). This is expected to be the case for most networks.

Alternatively, the Calling party sub-address field (see 3GPP TS 24.008, section 10.5.4.10; ETSI ETS 300 091, Table 1) can be used to indicate an eCall to the PSAP. The sub-address field can be populated with a special unique indicator by the MSC upon detection of the eCall flag.

2.6.1
Advantages

1) The PSAP does not require a dedicated eCall line. 

2) No additional impact to the UE/IVS since the eCall flags are already specified.  

2.6.2
Disadvantages

1. The MSC must be enhanced to examine the Emergency Category IE of the received emergency setup message and add the prefix to either the CLI or to the Calling Party Sub-address field. This can be done using CAMEL.

2. In order to determine the true call-back number, the PSAP software needs to be upgraded to remove the prefix that was added by the MSC. Since the PSAP is going to be upgraded to support eCalls, this is not as onerous as is appears to be. 

2.7
Solution 7: Solution based on MST application transport mechanism

In outgoing LS on eCall data transfer [C4-093388/ C1-094872], CT4 communicates:

"As an alternative if it was required to pass the eCall flag between MSCs or towards the PSTN this could be achieved via out of band means using the Mobile Service Transport (MST) application transport mechanism introduced by CT4 to carry mobile specific application IEs on ISUP, BICC or SIP-I. The use of MST has been defined in 3GPP for Rel-9 but its support and use by PSTN has not been considered".
2.7.1
Advantages

1. An existing mechanism (although it is only in Rel-9) is used.

2.7.2
Disadvantages

1. This would require a MSC upgrade to support eCall
3
Conclusions

We have preference to use the solution based on MSC using different routing numbers (i.e. solution 2 described above in subclause 2.2), hence it is proposed to agree and adopt the solution 2 which does not require any specific changes in the 3GPP standardisation.




