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Abstract of the contribution: This contribution discusses the need for a new AS Indicator for eCall over IMS in Release14.
1.
Background 
As mandated by the EC, eCall will begin to be deployed throughout the EU in all new vehicles as from 2018. The current solution for eCall is based on requirements in TS 22.101 [Ref 1] and involves establishing a TS12 emergency call in the CS domain (using GERAN or UTRAN) and transferring the minimum set of data (MSD) from the UE component of an eCall In Vehicle System (IVS) using an inband modem as defined in TS 26.267 [Ref 2]. The current solution was defined in Release 8. 
Beginning in Release 14, a second solution for eCall should be available based on eCall establishment over IMS for E-UTRAN access. For the second solution, the MSD will be transferred by out of band means (e.g. using control plane signalling or a separate data channel). This should improve performance compared to inband transfer since there will not be any interruption to the voice path during MSD transfer and MSD transfer can be faster and more reliable. This was acknowledged in the WID for eCall over IMS [Ref 3] which states in the justification section:

End-to-end eCall over IMS emergency calling (i.e., when IVS, MNO, and PSAP all support eCall over IMS emergency calling) allows improvements in functionality and the user experience (e.g., some limitations due to the current technical solution of using an in-band modem to transfer the minimum set of data in a TS12 call will cease to exist).

Thus, when a UE has access to both the CS domain and PS domain for eCall, it will usually be preferable to use the PS domain (assuming IMS emergency calls are supported by the PS domain). However, when out of band transfer of the MSD is not possible (e.g. if the destination PSAP is not IP capable), requirements in TS 22.101 [Ref 1] allow for fallback to inband transfer of the MSD according to the following requirement in subclause A.27.4:
An IVS that supports IMS emergency call based eCalls and is attached via LTE access with no CS access available shall support the transfer of MSD via IMS emergency call to a TS12 based PSAP using the eCall Modem end-to-end.

NOTE 1:
It is assumed that the above scenario is very unlikely to occur on the market. Therefore the operation of eCall Modem over a PS bearer should be considered as an option of last resort [57]. As such this is not constrained by the requirements in A.27.2 and A.27.3.
This requirement clarifies that fallback to use of inband transfer of the MSD is a solution of last resort. This requirement is based on known unreliability and long delay for transfer of the MSD by inband means for E-UTRAN access (in comparison to CS access via GERAN or UTRAN) as determined by ETSI MSG who concluded the following in section 8.1 of ETSI TR 103 140 [Ref 4]:
The eCall in-band modem performance may be impaired in packet networks (de-jitter buffering) and therefore in-band modem over VoIP is not recommended as the only solution. It might be considered as last resort for some migration cases.

Since the requirements in TS 22.101 require that a UE that supports eCall over IMS also support eCall over CS access, it will be desirable for an IVS that can access both the CS domain and the PS domain (via E-UTRAN) to establish an emergency services session for eCall using the CS domain whenever use of the PS domain would require fallback to inband transfer of the MSD. 

2.
Migration from use of the CS domain to use of the PS domain for eCall 
Figures 1 to 5 illustrate 5 stages in the migration from use of the CS domain for support of eCall to use of the PS domain.


[image: image1.emf]UE

CS domain

Inband 

capable 

PSAP

MSD Transfer Inband


Figure 1 – CS domain only available to support eCall

Figure 1 applies early on in eCall deployment to areas where PS access (using E-UTRAN and IMS) is not yet available and where the PSAP supports inband transfer of the MSD. In this case, the UE will access the CS domain for transfer of the MSD by inband means.
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Figure 2 – CS and PS domains available to support eCall with PSAP supporting inband transfer only
Figure 2 also applies early on in eCall deployment to areas where both CS access and PS access (using E-UTRAN and IMS) are available but where the PSAP supports inband but not out of band transfer of the MSD (e.g. the PSAP is not IP capable). The PS domain in this case may or may not be capable of supporting eCall. In this example, if the UE can support eCall over IMS and accesses the PS domain, the MSD will be transferred using the fallback mechanism to inband transfer. Clearly this is less desirable than if the UE were to access the CS domain and transfer the MSD inband. However, domain selection as currently defined in Annex H.5 of TS 23.167 [Ref 5] could cause the UE to select the PS domain – e.g. if the UE is PS attached or camped on a PS cell and there is no new indicator to tell the UE to use the CS domain.
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Figure 3 – CS and PS domains available with PS domain not eCall capable and PSAP supporting inband and out of band MSD transfer

Figure 3 applies later in eCall deployment to areas where both CS access and PS access (using E-UTRAN and IMS) are available and where the PSAP supports both inband transfer and out of band transfer of the MSD (e.g. the PSAP is IP capable). In this example, the PS domain is assumed (for some reason) not to be eCall capable and not to enable transfer of the MSD by out of band means. In this case, if the UE were to access the PS domain for eCall, the MSD would not be successfully transferred to the PSAP out of band and the UE and PSAP would have to fall back to inband transfer. Clearly, it is again preferable that the UE select the CS domain for the eCall (even when current domain selection rules might cause the UE to select the PS domain).
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Figure 4 – CS and PS domains available to support eCall with PSAP supporting inband and out of band MSD transfer
Figure 4 applies later in eCall deployment and is the same as Figure 3 except that the PS domain is now assumed to be eCall capable and capable of transferring the MSD out of band. In this example, if the UE can support eCall over IMS and accesses the PS domain, the MSD will be transferred out of band resulting in no interference to the voice path and faster and more reliable transfer of the MSD. Clearly this is more desirable than having the UE access the CS domain and transferring the MSD by inband means. However, without any additional information being made available to the UE, the UE would not be able to distinguish this example from those in Figures 2 and 3.
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Figure 5 –PS domain only available to support eCall
Figure 5 applies much later in eCall deployment to areas where only PS access (using E-UTRAN or possibly 5G and IMS) is available and where CS access is no longer deployed. If the PSAP supports out of band transfer, the MSD will be transferred out of band which will enable better performance than inband transfer. In this example, there may still be some value in telling the UE that the PS domain is eCall capable – e.g. if there are several PLMNs supporting the PS domain (including IMS emergency calls) that are accessible to the UE but not all of them support out of band MSD transfer for eCall.
3.
Indication of eCall Support for E-UTRAN Access 
The examples in Figures 1 to 5 show the value of providing an indication to a UE as to whether a particular PLMN is able to support eCall in the PS domain with E-UTRAN access. In fact, the stage 1 requirements in subclause A.27.5 of TS 22.101 [Ref 1] require such an indication:
A PLMN shall indicate to an IVS whether IMS emergency call based eCalls are supported.

This leads to the first proposal.

Proposal 1:
A PLMN should indicate to an IVS whether eCall over IMS including out of band transfer of MSD is supported.
The examples in section 2 further suggest the semantics of such an indication:
1. The indication means that the PLMN supports eCall over IMS including out of band transfer of the MSD.

2. The indication means that the PSAP to which an eCall will be routed supports eCall and out of band transfer of the MSD.

In some countries, there may be more than one eCall capable PSAP serving the country. However, if the eCall capable PSAPs serve different non-overlapping geographic areas, routing of the call could be based on the serving cell for the UE (e.g. as for other emergency calls in some PLMNs). In that case, all eCalls originating from the same serving cell would be routed to the same PSAP. A PLMN could then provide an indication in each cell whose setting depends on the eCall capability of both the PLMN and the PSAP destination for this cell. In this case, the indicator can reliably tell a UE whether eCall over IMS can be fully supported in that cell.
In countries where PSAPs have overlapping service areas with some PSAPs supporting eCall with out of band MSD transfer and others supporting eCall with only inband transfer, a PLMN might preferentially route an eCall in the PS domain to a PSAP known to support out of band MSD transfer.

These considerations lead to a second proposal.

Proposal 2:
The indication in proposal 1 should be per cell and when possible indicate to a UE whether or not both the PLMN and the PSAP to which an eCall will normally be routed support eCall and out of band transfer of the MSD.
However, in some countries it may not be possible for a PLMN that supports eCall over IMS to be sure of routing an eCall in the PS domain to a PSAP that supports out of band transfer of the MSD. For example, this could occur when the PSAP side performs some or all of the call routing or if the PLMN is not provided with detailed information on eCall support by individual PSAPs. In these cases, a PLMN operator might indicate that eCall in the PS domain is not supported at locations where the operator still provides CS access and might only indicate support for eCall in the PS domain at these locations after CS access is removed. However, a PLMN operator should be free to employ other criteria such as basing the indication on the statistical likelihood if an eCall being routed to a fully eCall capable PSAP. This leads to the following third proposal.
Proposal 3:
For cells where a PLMN cannot be sure whether or not the destination PSAP will support eCall with out of band transfer of the MSD, the PLMN operator should set the indication in proposal 1 according to PLMN preferences and indicating minimally whether or not both the PLMN and at least one PSAP accessible from the cell support eCall and out of band transfer of the MSD. 
4.
Conclusions
The preceding discussion shows the value in providing a per cell indication to a UE as to whether or not eCall over IMS including out of band transfer of the MSD is supported by the PLMN and an associated destination PSAP or PSAPs. Three specific proposals associated with this are as follows. 
Proposal 1:
A PLMN should indicate to an IVS whether eCall over IMS including out of band transfer of MSD is supported. 
Proposal 2:
The indication in proposal 1 should be per cell and when possible indicate to a UE whether or not both the PLMN and the PSAP to which an eCall will normally be routed support eCall and out of band transfer of the MSD. 
Proposal 3:
For cells where a PLMN cannot be sure whether or not the destination PSAP will support eCall with out of band transfer of the MSD, the PLMN operator should set the indication in proposal 1 according to PLMN preferences and indicating minimally whether or not both the PLMN and at least one PSAP accessible from the cell support eCall and out of band transfer of the MSD. 
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