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1.
Introduction
eCall was initially standardized in Release 8, when emergency calls over IMS were not fully supported and VoLTE deployments were few. Consequently in Release 8, eCall was based on CS emergency call (TS12).

Emergency calls over IMS are now fully specified, more and more operators are deploying VoLTE, and LTE coverage is rapidly expanding, thus support for eCall is being extended to IMS in E-UTRAN. Since it is not expected that all networks supporting eCall over CS will be upgraded to eCall over IMS right away, in order to enable a progressive migration to eCall over IMS, a UE that supports eCall over IMS is also mandated by SA1 requirements to support eCall over CS. Support for eCall over IMS at the network side is signalled via an AS broadcast indicator. The AS broadcast indicator being set does not guarantee that the PSAP will always support eCall over IMS, since it is possible that the eCall could be routed to a legacy PSAP in the CS domain that may support inband transfer of the MSD but not IMS transfer (for instance when an eCall over IMS-capable PSAP is temporarily not available). However, this scenario should occur only infrequently.
In case neither a network that supports eCall over IMS, nor a network with CS coverage is available, the UE also has the option of making a normal IMS emergency call and transferring the eCall MSD (Minimum Set of Data) inband as specified in TS 26.267 (see SA1 reply LS C1-162674/S1-161584).
As a result, there are now 4 options to place an eCall:

· Option 1: eCall over IMS with a PSAP supporting eCall over IMS
· Option 2: eCall over IMS with a legacy PSAP

· Option 3: eCall over CS

· Option 4: normal IMS emergency call with inband MSD transfer

These options are not equivalent in terms of reliability and MSD transfer delay. The purpose of this document is to discuss whether any changes to the PLMN selection procedures are needed to enable a UE that supports eCall over IMS to select the best available network in terms of eCall capabilities, and to propose a way forward.
2.
Problem statement
The 4 options to place an eCall listed in the previous section compare as follows:

· Option 1 (eCall over IMS with a PSAP supporting eCall over IMS) has several advantages over Option 2 (eCall over IMS with a legacy PSAP) and Option 3 (eCall over CS), namely:

· There is no interruption of the voice path due to the MSD transfer, since the MSD is included in the SIP INVITE establishing the eCall (as opposed to being sent inband)

· The MSD is sent over an emergency bearer with QCI=5, thereby increasing the reliability of the transmission

· The delay in getting the MSD to the PSAP is reduced since the MSD is received at call set-up (as opposed to being sent inband over 4-5 seconds afer the call is connected)
· The PSAP can still receive the MSD when not able to establish a voice path which may be useful when a PSAP is congested

· Option 2 (eCall over IMS with a legacy PSAP) has the following drawback as compared to Option 1 (eCall over IMS with a PSAP supporting eCall over IMS) and Option 3 (eCall over CS):

· It requires transcoding the MSD from VoIP to CS voice at an MGW, which further degrades the reliability of the transmission and may further increase delay
· Option 4 (normal IMS emergency call with inband MSD transfer) has the following drawbacks as compared to Option 1 (eCall over IMS) and Option 3 (eCall over CS):
· It requires transcoding the MSD from VoIP to CS voice at an MGW, which further degrades the reliability of the transmission and may further increase delay 

· It is not guaranteed that the call will be connected to a PSAP that supports inband MSD transfer, in which case the MDS transfer would fail
Consequently, Option 1 is the most desirable option to place an eCall, followed by Option 3, then Option 2 and finally option 4 as a solution of last resort. From this it follows that the most suitable types of network to perform an eCall are, in decreasing priority order:

1. Networks with E-UTRAN coverage which support eCall over IMS

2. Networks with CS coverage (GERAN or UTRAN)

3. Networks with E-UTRAN coverage which support emergency bearer services

It is noted that Priority 1 (networks with E-UTRAN coverage which support eCall over IMS) can lead to either Option 1 (most preferred) or Option 2 (less preferred than Options 1 and 3). However, if a PLMN operator only advertises support for eCall over IMS when “the PLMN, or all of the PLMNs in the case of network sharing, and at least one emergency centre or PSAP to which an eCall Over IMS session can be routed, support eCall Over IMS” as defined in TS 23.401 subclause 4.3.12.1, then Option 2 should occur rarely or never. For example, a PLMN that uses cell based eCall routing to a PSAP can ensure that an eCall over IMS is always routed to a PSAP that supports eCall over IMS when this PSAP is available.
The priority order above is reflected in the domain selection rules for eCall over IMS added by SA2 to TS 23.167 Annex H.6. However these rules address the choice between eCall over IMS and eCall over CS within the registered PLMN, ie they do not address the matter of PLMN selection. It is not desirable for a UE to wait until the time when an eCall needs to be originated to search for the most suitable network, as this would mean the UE has to perform PLMN selection (a process than can be lengthy) when e.g. a vehicle accident occurs prior to being able to place the eCall, which would delay the eCall establishment and thus delay getting the appropriate help to the people in the car accident (in fact, this could also lead to no one in a vehicle being available to speak to a PSAP operator if the vehicle occupants all leave the vehicle soon after an accident). Instead a UE that supports eCall should attempt to select the most suitable network to perform eCall from the time it is powered on, so as to be ready in the event that an eCall needs to be placed. This is especially true of “eCall only” UEs which register to the network only for the purpose of originating an eCall, or a call to a non-emergency MSISDN or URI for eCall test and/or terminal reconfiguration services, and for which selecting a network that cannot support eCall serves no purpose.
However, the network selection procedures currently specified in 3GPP TS 23.122 do not take into account whether the candidate PLMNs for PLMN selection can provide any type of eCall service.
3.
Possible solutions
Five possible solutions can be identified for the problem described in section 2:

· Solution #A:
The UE does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates
In this solution, the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates.

With this solution, if the UE successfully selects a PLMN, it is guaranteed this PLMN will support eCall over IMS. However, should such PLMN not be available, the UE will not get any service and will not be able to perform eCall if needed, even though e.g. CS coverage might be available.
· Solution #B:
The UE does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates, unless these PLMNs are also available in UTRAN or GERAN

In this solution, the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but does not consider PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates, unless such PLMNs are also available in UTRAN or GERAN.

This solution does not guarantee that the UE will end up on a PLMN that supports eCall over IMS, but it increases the chances of allowing the UE to perform an eCall (possibly over CS). However there is still a chance that the UE might not get any service, in case neither a PLMN that supports eCall over IMS, nor a PLMN with CS coverage, is available.
· Solution #C:
The UE does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates, unless these PLMNs are also available in UTRAN or GERAN, or no other PLMN is available

In this solution, the UE performs up to two iterations of the search:

1) A first iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but does not consider PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates, unless such PLMNs are also available in UTRAN or GERAN;
2) If no PLMN was selected during the first iteration, the UE performs a second iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v)  without any restriction.
This solution greatly reduces the probability of the UE not getting any service. However it could result in the UE registering with or camping on network A in GERAN or UTRAN, while network B that supports eCall over IMS was also available, if network A is ranked as higher priority than network B in the "User Controlled PLMN Selector with Access Technology" data file or the "Operator Controlled PLMN Selector with Access Technology" data file provisioned to the USIM.
· Solution #D: The UE performs a 4-step iterative search prioritizing PLMNs that support eCall over IMS, then PLMNs that support CS, then PLMNs that are available in E-UTRAN
In this solution, the UE performs up to four iterations of the search:

1) A first iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates;
2) If no PLMN was found during the first iteration, the UE performs a second iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but considers only the PLMNs that are available in GERAN or UTRAN as PLMN selection candidates;
3) If no PLMN was found during the first and second iterations, the UE performs a third iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but considers only the PLMNs that are available in E-UTRAN as PLMN selection candidates;
4) If no PLMN was selected during the first, second and third iteration, the UE performs a fourth iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) without any restriction.
With this solution, the UE selects the PLMN most suited for eCall among the available networks, while still taking into account the contents of the "User Controlled PLMN Selector with Access Technology" data file and the "Operator Controlled PLMN Selector with Access Technology" data file provisioned to the USIM.

It is noted that a PLMN selected during the third iteration, ie a PLMN available in E-UTRAN that does not advertise support for eCall over IMS, may or may not support emergency bearer services. The UE will not know about this support until it actually attaches to the network, based on the Emergency Service Support indicator in the Attach Accept message. There is an AS broadcast indicator for support of emergency services over E-UTRAN but this indicator only indicates whether the network allows UEs in limited service state to make IMS emergency calls, so a network that does not set this indicator may still support emergency bearer services for UEs that are normally camped.

· Solution #E: The UE performs a 5-step iterative search prioritizing PLMNs that support eCall over IMS, then PLMNs that support CS, then PLMNs that are available in E-UTRAN and support emergency bearer services for UEs in limited service state, then PLMNs that are available in E-UTRAN and do not support emergency bearer services for UEs in limited service state
In this solution, the UE performs up to five iterations of the search:

1) A first iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but does not consider the PLMNs that do not advertise support for eCall over IMS as PLMN selection candidates;
2) If no PLMN was selected during the first iteration, the UE performs a second iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but considers only the PLMNs that are available in GERAN or UTRAN as PLMN selection candidates;
3) If no PLMN was selected during the first and second iterations, the UE performs a third iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but considers only the PLMNs that are available in E-UTRAN and that advertise support for emergency bearer services over E-UTRAN in limited service state as PLMN selection candidates;
4) If no PLMN was selected during the first, second and third iterations, the UE performs a fourth iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) but considers only the PLMNs that are available in E-UTRAN as PLMN selection candidates;
5) If no PLMN was selected during the first, second, third and fourth iterations, the UE performs a fifth iteration during which the UE follows the procedures specified in TS 23.122 subclause 4.4.3.1.1. bullets i) to v) without any restriction.
With this solution, if selecting a PLMN during the third iteration, the UE is more likely than with Solution D to end up on a PLMN that supports emergency bearer services, since a PLMN that sets the AS broadcast indicator on support for emergency bearer services in E-UTRAN for UEs in limited service state should normally also support emergency bearer services in E-UTRAN for UEs camped normally.

However once IMS and VoLTE are fully deployed, it is probable that all PLMNs in a given country will behave the same way in terms of support for emergency bearers services in limited service state (i.e. all PLMNs in a given coutrny will support it, or all of them will not support it, based on local regulations). Consequently, the extra iteration of prioritizing the PLMNs available in E-UTRAN and advertising support for emergency bearer services over E-UTRAN, as compared to the PLMNs available in E-UTRAN and NOT advertising support for emergency bearer services over E-UTRAN, does not provide much benefit over Solution D, while it makes the search longer and more complex.
4.
Proposal
Based on the discussion in section 3, it is proposed to specify solution D in TS 23.122, as described in CR C1-163511.
