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1. Introduction
This document discusses which IMS emergency call setup scenarios needs to be supported and what are the bearer level procedures.
2 Different scenarios

Following basic scenarios are considered:
A. if UE is attached in its hPLMN then  locally established connectivity for IMS is used for Em services

B. if UE roams in a vPLMN where locally established connectivity for IMS is possible, it is used for Em services

C. if UE is attached to a vPLMN and has no local connectivity for IMS then the UE initiated Em PDN/PDP Activation is used to establish local connectivity.
D. if UE is in limited service mode it uses Em Attach to receive local connectivity for Em services; for GERAN/UTRAN in addition the UE initiated Em PDP Activation is used to establish local connectivity

Figure below shows the interaction between the service and the bearer layer in each scenario. Regardless of the usage in the different scenarios the same set of EPS/GPRS bearer level procedures is needed:

· Em Attach via E-UTRAN

· Em Attach via UTRAN

· UE requested Em PDN Connectivity

· UE initiated Em PDP context activation
· Network initiated Em bearer activation
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3 Bearer Level Procedures
3.1 Emergency Attach via E-UTRAN
This is only performed when the UE is in limited service state and there is no CS support/capability. The UE initiates the Attach procedure and indicates the Emergency purpose.  Also the RRC setup request from the UE may indicate a cause “Emergency”.
The MME may be configured with an “Emergency subscription context” (containing an appropriate QoS for the bearer) for handling such attach requests. The APN of that profile (Em APN) points to P-GW resources for the emergency services. 
Another paper evaluates how the UE indicates that the Attach is for emergency purposes. The UE may signal a well-defined “Em APN” or as E-UTRAN has not the backwards issues that GPRS has other IEs, like the request type may indicate the Em purpose.

3.2 Emergency Attach via UTRAN

This is only performed when the UE is in limited service state and there is no CS support/capability. Earlier studies resulted in proposing the RAU procedure for this purpose as the GPRS attach signaling has no reserved attach type values, which causes backwards compatibility issues. 

The UE initiates a RAU request with update type “emergency”. Also the RRC setup request from the UE may indicate a cause “Emergency”.

When attached the UE performs the Em PDP context activation.

3.3 UE requested Em PDN connectivity (E-UTRAN case)
This is performed when the UE is already attached but has no local PDN connectivity for Em services. The UE initiates the UE requested PDN connectivity procedure and indicates the Emergency purpose.  A related RRC setup request from the UE may indicate a cause “Emergency”.

The MME is configured with an “Emergency subscription context” (containing an appropriate QoS for the bearer) for handling such a connectivity requests. The APN of that profile (Em APN) points to P-GW resources for emergency services.

3.4 UE initiated Em PDP context activation (UTRAN case)
This is performed when the UE is already attached but has no local PDP connectivity for Em services. The UE initiates the PDP context activation procedure and indicates the Emergency purpose.  A related RRC setup request from the UE may indicate a cause “Emergency”.

The SGSN is configured with an “Emergency subscription context” (containing an appropriate QoS for the bearer) for handling such a connectivity requests. The APN of that profile (Em APN) points to P-GW resources for emergency services.

Another paper evaluates how the UE indicates that the PDP context activation is for emergency purposes. The UE may signal a well-defined “Em APN”. This may cause backwards compatibility issues as pre-R9 SGSNs and a wild card subscription context would start interactions to allocate a P-GW in hPLMN for roamers. A newly introduced request type may cause also backwards issues as the request type is ignored by old SGSNs. Existing reserved elements are reserved NSAPIs. Such a reserved NSAPI may indicate the emergency purpose. Old SGSNs and other SGSNs not supporting em bearers will reject the request as the NSAPIs are not supported.

3.5 Network initiated Em bearer activation

All connectivity described above (in 3.1...3.4) is for providing proper signaling means for em services. 
Dedicated bearers are established by the means already described in TS 23.401 and in TS 23.402.

For the Em media traffic, a GBR bearer should be used.
4 Conclusions
As can bee seen from the discussion above for Em Attach and Em PDN/PDP activation, the emergency call specific issue is how the UE indicates the connectivity for signaling is established for emergency purposes. This is further discussed and concluded in contributions S2-090222 "Identification of Emergency NAS Requests in EPS" and S2-090366 "Identification of Emergency NAS Requests in GPRS".

The other question this discussion paper asks is what IMS emergency call setup scenarios need be supported?
The conclusion of document S2-087969 "Use of emergency APN" that was agreed as a working assumption in SA2#69 (despite of NSN concerns) suggest the UE is required to setup additional PDN connection when it detects an emergency call. This is not an optimal solution for the majority of the UE's that will initiate emergency calls in their home PLMN and stay in normal service mode for the whole duration of the emergency call. In a larger emergency situation with many Em calls additional overhead of bearer set up traffic is created thereby. For these UE's it would be preferred to use the same PDN connection as for the normal calls, with the difference emergency call gets higher priority in overload situations. 

A UE in normal service mode need set up additional em PDN connection in case when it is roaming and the UE does not have local connectivity that is scenario C) in the figure. This case needs be supported but it should not mean same principle is applied to all scenarios. 

The different network configuration possibilities, e.g. network sharing or operators with multiple network codes, may cause some effort for the UE to know whether the PDN connectivity is local. In CT mechanisms are under discussion to derive it from the APN signaled back to the UE. As the network has a better overview, specifically for special network configurations, it may be useful if the networks indicates that a PDN connection may be used for em services. 

5 Proposal

The source companies of this contribution propose that the working assumption made in SA2#69 will be extended and the bearer procedures to support all call scenarios presented in this paper are developed.
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