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1          Introduction
Emergency support indication is needed [1] to inform the UE whether the network supports IMS emergency call or not.  With this indication, the UE can decide whether to initiate IMS emergency call or CS emergency call when an emergency number has been dialled.  This should indicate the cell and the EPS capability of handling IMS emergency call.  The cell capability refers to the eNodeB being able to support the special handling for the emergency call (i.e. special ARP for handover restriction and admission control).
There are 3 approaches of sending this indication:

1. Send the combined indication of the cell and EPS capability in NAS signalling only as per B.2.2 [1]

2. Send the combined indication of the cell and EPS capability on System Information Broadcast
3. Send the combined indication of the cell and EPS capability in the NAS signalling and System Information Broadcast
SA2 is still discussing on what needs to be in the emergency support indication and it may require a few bits to provide the different flavour of indication.

In the following, we describe the approach and discuss briefly their pros and cons.
2         Discussion
Approach 1: Send the combined indication of the cell and EPS capability in NAS signalling only as per B.2.2 [1]
In this approach, the MME will always include the "Emergency Support Indication" indicating the eNodeB and EPS capability in the response to the UE on Attach and Tracking Area Update. UE learns about the indication when it is attached, enters a new cell in different TA and after handover to a target cell in a different TA.  
For no suitable cell with USIM case, the UE will find out the network capability in the reject message.  However this method does not work well for the USIM-less case as the UE does not initiate the normal attach or tracking area update.  Hence it won’t know the network capability until it performs the emergency attach for the emergency call and find out that the network can or cannot support IMS emergency call.  If the network does not support IMS emergency call, it has to find other options of initiating the emergency call. This will increase the emergency call setup time.
Also the granularity of the capability indication is on a TA.  For equivalent TAs, the capability is for the whole equivalent TA. From a Rel-8 to Rel-9 upgrading scenario, all the eNodeBs within a TA or equivalent TA has to be upgraded at the same time.  Furthermore, this becomes more complex with UE specific use of equivalent TAs where each UE will have a different set of TAs in its equivalent list.
Approach 2: Send the combined indication of the cell and EPS capability on System Information Broadcast
In this approach, the “Emergency Support Indication” indicating the eNodeB and EPS capability is sent on the system information broadcast message.  The UE camping on a cell will read the system information broadcast to learn about the network capability.  Hence the UE can decide on whether it can perform IMS emergency call or use other means such as CSFB for emergency call when emergency number is dialled.  In addition, this will also aid the UE in unsuitable cell or UICC-less to decide whether to stay in the LTE acceptable cell or find an acceptable cell of any supported RAT which support emergency call over IMS or CS domain.

However, this introduces some additional delay in a shared network environment or if all the CN nodes in an area does not support IMS emergency call. Here, this indication should be set to “capable of IMS calls” if one of the CN nodes is capable of IMS emergency calls.  While this works for UICC-less UEs, if the UE is attached to an MME that does not support IMS emergency call, it will not be aware of it until it originates the emergency call.  
Approach 3: Send the combined indication of the cell and EPS capability in the NAS signalling and System Information Broadcast

This approach is a combination of both Approach 1 and Approach 2.  This method generally uses Approach 1 to cover all the normal service mode cases and uses Approach 2 to cover the limited service mode cases, particularly UICC-less.  In a shared network environment, the indication in the System Information Broadcast will depend on whether any one of the EPCs the eNodeB is connected to is IMS emergency call capable.  

This makes it possible for all UEs (SIB for SIMless and limited service state or NAS for normally registered) to know if emergency call is supported by the network before originating the call thereby avoiding failed attempts and delay.
3 Comparison of the different schemes
In summary:

Approach 1:  It covers generally all the normal service mode and limited service mode scenarios of indicating the IMS emergency call capability of the network except the UICC-less case to the UE. Also it may be less flexible than Approach 2 during upgrading the eNodeB from Rel-8 to Rel-9 as the upgrading granularity is per TA or equivalent TA.
Approach 2: It covers all normal service mode and limited service mode scenarios of indicating the IMS emergency call capability of the network and is flexible during upgrading from Rel-8 to Rel-9 as the upgrading granularity is per cell.  However, in the shared network or S1-flex environment, it may require many more bits in the System Information Broadcast to differentiate the network capability.

Approach 3: It covers all normal service mode and limited service mode scenarios of indicating the IMS emergency call capability of the network.  However, from the upgrading point of view, it is the same as Approach 1. 

4 Summary and proposal

Based on the above analysis, both approach 1 and 2 may cause failed emergency attempts and introduces delays for UICC-less and normally attached UEs respectively.  Approach 3 avoids this failure and delay but with marginal additional complexity.

It is proposed that RAN2 discusses the 3 approaches above and decide between them.
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