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Background 
The GSMA has received industry feedback regarding UE behaviour on detecting an emergency call whilst in Limited Service State (as defined in 3GPP TS 23.122). In essence, it has been reported that some UEs do not try and initiate an emergency call when PS-emergency call support is available in the network for UEs in Limited Service State (as indicated by the IMS-EmergencySupport indicator in the SystemInformationBlockType1 IE) and CS-emergency is not available due to 2G/3G sunset. 

The GSMA NG WGs have added a number of CRs to their documents and specifications to clarify UE behaviour under these circumstances, namely that the UE shall attempt a PS-emergency call under these circumstances and it is up to the Network whether the call attempt is allowed based on local policy and regulations.  

One such clarification has been added by GSMA NG/NRG to the VoLTE Roaming Implementation Guide (IG) which is publically available at https://www.gsma.com/aboutus/workinggroups/wp-content/uploads/2021/01/VoLTE-Implementation-Guide-Jan-2021.pdf . The CR is attached to this LS for information. 

GSMA NG/NRG notes that annex H.5 of 3GPP TS 23.167 provides “Domain Priority and Selection Rules for Emergency Session Attempts”. However, as stated in paragraph 2 of annex H.5, the annex currently only covers scenarios where the UE is not in Limited Service State

GSMA NG/NRG believes it would be beneficial to the industry if annex H.5 could be enhanced to also include UE behaviour whilst in Limited Service State.   
[bookmark: _Hlk68772839][bookmark: _Hlk68772826]Actions to 3GPP SA2
GSMA NG/NRG kindly requests 3GPP SA2 to consider enhancing Annex H.5 in 3GPP TS 23.167 to also include UE behaviour whilst in Limited Service State. 

NEXT NG/NRG MEETINGS: 
NRG#17	April 5th 2023, Kista, Sweden
NRG#18 	June 19th 2023, London, UK

[bookmark: _Toc93580236][bookmark: _Toc93581842][bookmark: _Toc93580540][bookmark: _Toc63360953][bookmark: _Toc63957016]********************************ATTACHMENT********************************
- CR to the VoLTE Implementation Guide to clarify UE behaviour on detecting an emergency call whilst in Limited Service State. 



************************END OF ATTACHMENT************************
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Background / Introduction 



This CR adds text to the IG regarding UE behaviour in reduced service state and aligning with other CRs in NG (see CR1083 to IR.88 from NRG#15 and CRs to IR.92/NG.14 in UPG#5). 



The structure of the IG is that each of the “streams” is briefly covered in the main body/sections with forward reference to individual annexes covering each of the streams. 



It is proposed to change only Annex D in the IG which already had a section on “SIM-less” working. This section is made more general and text is added to cover the other cases which can lead to limited service states. 



For completion, the (unchanged) main body section is also shown below prior to the proposed change to annex D. The reference section is also impacted due to the addition of a new reference document. 



** Unchanged Section  5.3 **

[bookmark: _Toc61350936]5.3 Emergency Calling

An inbound roamer using S8HR VoLTE roaming must be able to initiate an emergency call to an operator in the VPMN. 

As described in 3GPP TS 23.167 [1], the two options for Emergency Call (EC) are: 

· EC using Circuit-Switched Fallback (CSFB)

· EC via IMS

The UE must be able to identify emergency numbers as described in section 10.1.1 of 3GPP TS 22.101 [23] (so-called UE-detected emergency calls). In addition, non-UE detected emergency calls must also be handled. 

For UE detected emergency calls, the UE must support emergency call procedures via both CS-domain and IMS, and support domain selection as described in 3GPP TS 23.167 [1] Annex H.5. 

It is assumed that EC using CSFB will be typically used as the starting point as it is based on the current mechanism utilized around the world. However, EC using CSFB is not applicable for a 4G-only operator and it is assumed that emergency call services will migrate over time to IMS.  

Annex D provides further details on IMS based EC.   

** First Change – Section 1.3 **
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** Second Change – Annex D **

[bookmark: _Toc61350959]IMS Emergency Call for S8HR Inbound Roamers

[bookmark: _Toc61350960]PS Domain Selection

On detecting an emergency call, the UE performs domain selection. Selection of the PS domain for IMS emergency call is based on the EMC BS (Emergency bearer services) indicator sent by the MME to the UE during the attach or Tracking Area Update procedures. The UE selects IMS emergency call if it receives EMC BS = 1 (supported). If the network indicates EMC BS = 0 (not supported), then the terminal selects CSFB for emergency call.  The EMC BS indicator can be set per IMSI, i.e. inbound roamers can be handled differently than domestic users. 

[bookmark: _Toc61350961]IMS EC Procedures   

If the PS-domain is selected, then the UE performs the following steps: 

· Perform emergency attach,

· Perform emergency IMS registration as described in section 5.1.6.2 of 3GPP TS 24.229 [20], which is assumed to be rejected with a 403 response (due to there being no inter-IMS interface to the HPMN to authenticate the user for the emergency IMS registration) with an XML body indicating that anonymous IMS emergency call is permitted,

· Perform anonymous IMS emergency call as described in section 5.1.6.8.2 of 3GPP TS 24.229 [20]. 

The anonymous IMS emergency call is handed by the VPMN IMS and the call gets routed to the correct PSAP in the visited country.  The VPMN IMS must permit anonymous IMS emergency calls for inbound S8HR VoLTE Roamers if CS emergency call is not available – else there is no emergency service to inbound roamers. GSMA PRD IR.65 [11] section 2.9.1 describes the impact on the VPMN IMS to support emergency call for inbound S8HR VoLTE roamers.

GSMA PRD IR.88 [12] section 6.4.1 recommends that the applicability of IMS emergency services is agreed between the VPMN and the HPMN in the IMS voice roaming agreement. 

[bookmark: _Toc61350962]Non-UE Detected Emergency Calls 

For non-UE detected emergency calls, for S8HR VoLTE Roaming, the call would be routed to the HPMN IMS which shall first check for HPMN service codes followed by VPMN emergency codes. If a VPMN emergency number is detected, the HPMN IMS shall reject the SIP INVITE with a 380 response with XML body indicating Alternative-Service of “emergency”. On receipt of the 380 response, the UE shall behave as for a UE-detected emergency call. The HPMN IMS is assumed to be aware of the emergency digit strings in the VPMN as described in 3GPP TS 24.229 [20] section 5.2.10. GSMA PRD IR.65 [11] section 2.9.2 describes the impact on the HPMN IMS in support of non-UE detected emergency calls.

[bookmark: _Toc61350963]Managing VPMN Specific Emergency Codes

Local legislation in some countries requires the support of additional emergency call numbers to inbound VoLTE roamers. 

Examples of such additional numbers to the standardised emergency numbers include:

· specific national emergency numbers and services (e.g. 110 for fire, 113 for ambulance)

· additional numbering plan requirements (e.g. best fit dialling, where for example 11234 shall match 112).

The standard mechanism to indicate additional emergency numbers to UEs is via the Emergency Number List and Extended Emergency Number List which is provided by the MME to the UE during the attach and Tracking Area Update procedures.  The UE then uses those numbers in addition to the emergency numbers stored on the USIM and/or UE itself to detect if the dialed number is an emergency number. The UE is aware of the additional emergency number in idle mode and can provide additional user experience, e.g. to allow a specific emergency service while the phone is locked.

A second option is to utilize the SIP 380 Alternative Service response by the HPMN IMS to inform the UE that the number is an emergency number.  In this case the UE is only aware of the emergency call on receipt of the SIP 380 response and then behaves as for the UE-detected emergency call.  

The following additional technical measures are proposed to enable VPMNs and HPMNs to handle the national emergency numbers of the VPMN country.

· The VPMN must be able to differentiate the list of emergency numbers provided by the network to the UE on attach on a per roaming agreement basis.



· The HPMN must be able to apply number screening for emergency numbers with a match against an emergency number list per VPMN/VPMN country. If a match is found, the HPMN shall reject the call with SIP 380 Alternative Service response. A list of emergency service identifiers for all countries can be found in annex F of GSMA PRD NG.119 [13]. 



National specific emergency numbers in the VPMN country can overlap with numbers in the numbering plan of the HPMN, e.g. with service numbers or other private numbering plans.  

In case of such overlap, the following principles may be applied for the handling of national emergency call on a per roaming agreement basis:

· If there is an overlap of a given national emergency number of the VPMN county with a number in the numbering plan of the HPMN and both parties agree not to offer the national emergency number to inbound roamers, then the national emergency number is excluded from the emergency number list sent to subscribers of the HPMN on attach. In this case calls to the given number will be established with the HPMN of the inbound roamer.  

· If the capabilities of the MME for the control of an national emergency number is not sufficient (e.g. number too long), then the national emergency number can be excluded from the emergency number list sent to inbound roamers. Calls to a given number will thus be attempted with the HPMN which will apply number screening and will reject the call attempt with the SIP 380 Alternative Service response to trigger an emergency call attempt in the VPMN. 

It is recommended that roaming partners analyse their emergency call requirements on the basis of these principles and apply the technical measures accordingly. 

See also Section 2.9.2 of GSMA PRD IR.65 [11] which discusses the implications of sending/not sending the local emergency codes to the UE.   

[bookmark: _Toc61350964]SIM-less Emergency Calling in Limited Service State

As stated in GSMA PRD IR.88 [12] section 6.4.1, IMS emergency services can also as per policy of the serving network be provided to UEs in limited service state. 

Limited service state is defined in section 3.5 of TS 23.122 [26] and refers to the availability of a specific service in the network. Limited service state includes the following: 

· UEs with a USIM that cannot be authenticated,

· UEs without a USIM (“SIM-less”). 

UE’s in limited service state without a valid SIM cannot be authenticated and can only perform an anonymous IMS emergency call without emergency registration. This is also applicable to UEs with reduced/limited voice capabilities, e.g. inbound roamers where there is no VoLTE Roaming agreement in place. 

Upon detecting an emergency call request, a UE in limited service state shall check the support for PS and CS emergency in the cell in which the UE is camped: 



· If the cell supports PS emergency service, the UE shall initiate an IMS Emergency call set-up;

· If the cell supports CS emergency service, the UE shall initiate a CS emergency call set-up;

· If the cell does not support any emergency service, the UE shall initiate a PLMN scan.  

The network may allow or reject the emergency call set-up based on local policy and regulations. 





[bookmark: _Toc61350965]eCall

A variant of emergency calling that must also be considered is that of eCall. 

eCall is a European initiative to reduce response times in the event of a serious road traffic accident. An eCall system can initiate either an automatic emergency call as well as a manually initiated eCall. Original eCall standards were based on CS technology with use of an in-band modem to transfer the eCall Minimum Set of Data (MSD) comprising such things as location, vehicle identity etc. 

Subsequently, 3GPP standards were enhanced to support an IMS based version of eCall with the MSD carried in an XML body using procedures in IETF RFC 8147 [2]. There is also the capability to exchange additional information to that of the CS-based version. 

The LTE network broadcasts support of eCall to the UE. The requirements for IMS based eCall are defined in 3GPP TS 23.167 [1] Annex H.6.  



** End of Changes **
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