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The purpose of this document is to discuss/describe the issues and alternatives in the SA2 “LS on Emergency indication from the UE” (C1-091496/S2-092884).
It is assumed that SA2 wants similar handling of emergency requests in UTRAN and E-UTRAN access.
1 Reuse Attach Type IE or add a new IE for emergency
First issue in the LS from SA2 is for CT1 to decide if a new information element should be used for emergency attach indication or if it is possible to reuse the existing Attach Type IE and add a new emergency attach type to it.
Attach Type

Attach Type is available (except for in some non-3GPP accesses) but requires protocol changes and legacy restrictions with pre-Rel9 MME/SGSN may apply.

In the current coding of the Attach Type in TS 24.008 bit 3 could be used to indicate Emergency. It is FFS if emergency Attach is valid both for GPRS Attach and for combined GPRS/IMSI attach. Note the text “All other values are interpreted as GPRS attach in this version of the protocol.”
In the current coding of the Attach Type in TS 24.301 bit 3 could be used to indicate Emergency. It is assumed that emergency Attach is valid for both EPS Attach and for combined EPS/IMSI attach. Note the text “All other values are unused and shall be interpreted as "EPS attach", if received by the network.”
Alternative Emergency Attach Type IE

Due to legacy restrictions in the NAS protocol for both UTRAN and E-UTRAN unknown Attach Type values introduced in Rel9 will be interpreted as normal GPRS/EPS attach attempts in a pre-Rel9 SGSN/MME. Also in Rel9 perspective it may put an extra dimension to the ordinary Attach Type usage if emergency indication is needed for both normal and combined IMSI attach.

A solution to this problem can be to avoid reusing existing Attach Type and add a new additional information element with the purpose to only indicate that the request is for emergency.
2 Emergency indication of PDP/PDN connection requests

The second issue in the LS from SA2 is for CT1 to give guidance how the emergency indication of PDN/PDP connection requests should be performed. The alternatives from SA2 are Emergency APN, reuse of the existing Request Type with a new additional emergency Request Type or to add a new information element for emergency indication of the PDP/PDN connection request.
Emergency APN

The UE will provide the Emergency APN in the request for an emergency PDN connection. 
The APN information element is available in all the required messages for UTRAN and E-UTRAN access. 
The detection of the emergency request is performed by the MME/SGSN as a string comparison between the UE supplied Emergency APN and the Emergency APN from the MME/SGSN Emergency Configuration Data.
As the Emergency APN will be provided by a UE which can be roaming the name has to be standardized. A global Emergency APN has to be specified similar to the emergency numbers identified in 3GPP TS 22.101 (subclause 10.1.1 states: " a). 112 and 911 shall always be available. These numbers shall be stored on the ME.") 
Request Type

The UE will provide the Request Type to indicate the request for an emergency PDN connection. The MME/SGSN checks the Request Type to detect if this is an emergency request or not. If detected the node applies the in the node configured Emergency APN to the request. The emergency APN name will only need to be coordinated within the local PLMN and configured consistently throughout the PLMN.

The Request Type is an information element in the PDP Context Request message as well as the PDN Connectivity Request message. The PDN Connectivity Request message is sent standalone in the UE initiated PDN Connectivity Request procedure but also piggybacked in the E-UTRAN Attach Request message in the E-UTRAN Attach procedure.
The current use of the Request Type IE is to specify if the PDN connection request is a request for handover from non-3GPP to UTRAN/E-UTRAN or not. In the current coding of the Request Type in TS 24.008 bit 3 could potentially be used to indicate Emergency.  Note that the Request Type is introduced in Rel-8 and a pre-Rel8 SGSN will not understand Request Type at all.

Alternative Emergency Request Type IE

Due to legacy restrictions in the NAS protocol for both UTRAN and E-UTRAN unknown Request Type values introduced in Rel9 will be interpreted as a normal initial request in a pre-Rel9 SGSN/MME. Also in Rel9 perspective it may put an extra dimension to the ordinary Request Type usage as emergency indication may be needed for both initial request and handover request.

A solution to this problem can be to avoid reusing existing Request Type and add new additional information element with the purpose to only indicate that the request is for emergency.

3 Summary
Legacy restrictions/backwards compatibility
Consider the following scenario. An IMS emergency call capable UE request emergency services in a network where IMS emergency call is not supported (typically pre-Rel9) but the UE is allowed to have normal services. 

If the UE indicates the request using a Request Type the request will be interpreted as a normal request without APN. This will result in that a default APN will be used for requesting the emergency services. An MME will send an accept message including the APN that is used but the UE would anyway not know if the APN is an Emergency APN or not. An SGSN will send an accept message and the UE will not know what APN is used. While the UE believes it has got accept for an emergency request it has actually got an accept message for a default APN connection. 

Furthermore, if the UE is roaming the default APN may point to a PDN GW in the HPLMN and if the HPLMN supports IMS calls the actual IMS emergency call may be routed to the PSAP in the HPLMN even though the UE is in a VPLMN. 

If the UE indicates the emergency request by including the Emergency APN the APN will not be resolved by the serving network, but if the UE is roaming the Emergency APN may be resolved to an Emergency APN in the HPLMN. This situation is possible to avoid by rejecting roaming users connecting to the APN or with network configuration and the request will be rejected which is expected and wanted behaviour. ( If the Emergency APN is used for indication of the emergency request the network the handling of the emergency request is deterministic and erroneous situations which the UE and the network cannot detect can be avoided. Using the Request Type may end up in erroneous situations which may not be possible to avoid.
Future proof
In the future there may be requirements for additional emergency services which require additional Emergency APNs. Examples for this could be big industries or countries which has regulatory demands for separate emergency APNs.

The Request Type solution will probably have to be complemented with either additional Request Types or with UE supplied Emergency APNs while the Emergency APN solution already will have support for additional APNs.
Emergency indication using Attach and Request Types

This table reflects one option how to use Attach and Request Types or the previously discussed new alternative IEs for emergency indication. Request Type is used for PDN Connectivity Request and even though Attach Type is used for indication in E-UTRAN attach, the Request Type must be specified and consistent with the Attach Type since it is available in the piggybacked PDN Connectivity Request message.
	Scenario
	Attach Type
(or new alternative IE)
	Request Type
(or new alternative IE)
	APN

	UTRAN
	Attach
	X
	
	

	
	PDP Context Activation
	
	X
	

	E-UTRAN
	Attach
	X
	Consistency with Attach Type?
	

	
	PDN Connectivity Request
	
	X
	

	Non-3GPP
	Attach, PDN Connectivity Request and Handover
	Depending on access
	X
	HO may require APN anyway?


Emergency indication using Emergency APN and Attach Type

This table reflects one option how to use Emergency APN and Attach Type or the previously discussed new alternative IE for emergency indication. 

	Scenario
	Attach Type
(or similar new IE)
	Emergency APN

	UTRAN
	Attach
	X
	

	
	PDP Context Activation
	
	X

	E-UTRAN
	Attach
	X
	X*

	
	PDN Connectivity Request
	
	X

	Non-3GPP
	Attach, PDN Connectivity Request and Handover
	
	X


*) It is FFS if to align and simplify the UE and network handling the UE shall provide the Emergency APN as part of the E-UTRAN Emergency Attach  procedure although the Attach Type is used for indicating the emergency attach.
