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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. Without this indication, the UE will attempt an emergency call in a cell which will subsequently fail. The UE must then reselect another RAT/PLMN to attempt the emergency call again which may or many not succeed either. RAN2 indicated in LS [R2-092704] that RAT reselections/cell selection/PLMN selections at emergency call initiating in IDLE or CONNECTED might not be very fast.

Speed of delivery of emergency calls is normally considered quite important. For example in CS world, the MSC will avoid delays from avoidable procedures such as running a new authentication procedure. Emergency calls are also normally provided higher priority for call handling and RAN uses an Emergency call cause value to provide that prioritisation. Hence an indication of emergency call support that will speed up emergency calls and also avoid an open ended call origination delay can be seen as essential or at very least as useful. 
1.1 Types of network support

SA2 has recently agreed [S2-092772] that four levels of support exist in the network based on local regulations and operator policy: 
· Valid subscribers only, 
· Only UEs that are authenticated are allowed (UEs that are not normally allowed access but has USIM and can be authenticated), 
· IMSI required, authentication optional, 
· All UEs are allowed (including UICC less). 

If it is based only on local regulation only, one can assume that it will be equally applicable for all operators on all RATs and hence does not influence UE decision on which RAT/PLMN to pick to originate emergency calls and hence there is no need to provide this information to the UE. However, if is also passed on operator policy, then it can vary from operator to operator and any indication of support will have to be provided per PLMN.
1.2 Possible solutions for network capability indication
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
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. 
However this method does not work well for limited service state where the UE is forbidden access
 or 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.
If required it is possible to provide which of the 4 possible cases of emergency call support listed in section 1.1 are supported as well.

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 (bullets 2, 3 and 4 of section 1.1) 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.

In case of network sharing, it is possible that only some of the PLMNs support emergency call. In case of UICC less UEs, the eNB can direct the UE to any PLMN that supports emergency call. However, if the UE is already attached, under normal operation the eNB will direct the UE to the PMLN that is already attached to which will be a problem if this PLMN does not support emergency calls. To handle this possibility, so eNB must broadcast this indication per PLMN. However this does imply that all MMEs of a PLMN within a pool area must have identical IMS emergency call capability.
RAN2 in the LS [R2-092698], indicated that such a broadcast of emergency call support per PLMN can be supported by RAN.If indication of support of type of network support is required per PLMN, it will need 2 bits per PLMN to be broadcast.
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 (bullets 2, 3 and 4 of section 1.1), particularly UICC-less. 
Note that it is sufficient to broadcast the capability of one network in a shared network environment, i.e, the indication in the System Information Broadcast will indicate support of IMS emergency calls if any one of the EPCs the eNodeB is connected to is IMS emergency call capable; and if none of the EPCs support it, then the bit(s) would indicate no emergency call support. A UE in limited service state would then be directed to the MME supporting IMS emergency call by the eNB.
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.
Note that approach 2, i.e., broadcast of one (or potentially 2) bit(s) per PLMN in case of shared network will also meet all the requirements as Approach 3. Approach 3 can save potentially maximum 10 bits (max 2 bits for the remaining max 5 shared PLMNs) on the broadcast channel depending on the number of shared networks.
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. 
Approach 2: It covers all normal service mode and limited service mode scenarios of indicating the IMS emergency call capability of the network . However, in the shared network or S1-flex environment, it will 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. This approach can save max of 10 bits on broadcast channel. 
4 Summary and proposal

Indication of network emergency call support is clearly useful to avoid delays in IMS emergency call establishment. Currently emergency calls are treated with high priority even during call origination. A UE making (numerous) unsuccessful attempts before being able to establish an emergency call certainly not in line with the current handling of emergency calls.

Proposal 1: Network must provide an indication of its IMS emergency call capability
Proposal 2: Discuss and agree on whether type of emergency call support needs to provided to the UE (depending on operator policy).
Based on the above analysis, Proposal 3: It is proposed that CT1 discusses the 3 approaches above and decide/indicate preference between them.
Proposal 4: Reply to RAN2 LS (and copy SA2) based on CT1 decision.
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