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1 Introduction 

This paper discusses the issue of emergency calls in LTE Rel-8, the foreseen connection with CS Fallback, and the potential deadlocks thereof. 

It has been recently decided (SA#40 meeting in June 2008) that IMS control of Emergency calls was out of Rel-8 SAE.
It seems that this decision has been interpreted by the different WG’s as a decision to not have emergency calls in LTE Rel-8. Actually reading the SA decision carefully, one can see that what has been agreed is the absence of emergency call support by EPS. It does not mean that a LTE Rel-8 UE is expected to not support emergency calls at all. It appears that the possibility to have CS emergency calls has not been clearly discussed yet. 

One of the purposes of the CS Fallback functionality is to enable CS voice calls in LTE Rel-8. Therefore, since emergency calls are voice calls, in case IMS is not deployed, a voice capable LTE Rel-8 UE could legitimately expect to be able to perform emergency calls via CS Fallback. We show however that this is not possible, and we address a couple of conditions under which CS emergency calls could be possible. 
2 Discussion 
Firstly, according to the reasoning presented in introduction of this document, it is suggested that RAN2 discusses the following proposal: 

Proposal 1: Even if EPS (Rel-8 SAE) does not support emergency calls, this does not preclude the possibility for CS emergency calls in LTE Rel-8. 

Secondly, if proposal 1 is agreeable, we see a number of issues that needs to be addressed in order to ensure the feasibility of the feature. 

We consider here the 2 usual cases where the UE is not allowed to perform normal calls, but should be allowed to perform emergency calls: 
· absence of UICC 

· unsuitable cell 

In both cases, the UE is unable to perform the “combined registration” (in PS and CS domain) which is the primary step before any CS Fallback procedure can be triggered. Therefore there is no mean for an LTE Rel-8 UE to be able to perform a CS emergency call via the CS fallback procedure. Several types of solutions could be seen in this case: 
a. if CS acceptable cells (2G or 3G) can be found, the UE shall select one of these cells. Then emergency calls are possible. This impacts the cell selection algorithm, in the sense that if the UE can see LTE, UMTS, and GSM acceptable cells, it shall select one of the acceptable cells which support CS voice, i.e. the UMTS or the GSM cell. 

b. The solution above is a bit harsh, since in future releases we will have LTE UE supporting VoIP, and for those UE’s, it would be irrelevant to force them to select 2G/3G cells if the LTE cell is acceptable and supports VoIP as well. However if the LTE cell does not support VoIP, a VoIP-capable UE should still select an acceptable 2G-3G cell to be able to perform emergency calls. 
Hence we see that it may be useful and even necessary to enable the UE to know in advance (i.e. before registration) whether or not the cell supports VoIP, or equivalently IMS. An indicator in the system information could be used for that purpose. For example, when a cell indicates that it supports VoIP, an LTE UE also supporting VoIP and which sees this cell as unsuitable has no reason to preferably select other unsuitable 2G/3G cells as in option ‘a’. 
Proposal 2: When on a unsuitable cell, a UE not supporting VoIP preferably selects cells from RATs supporting CS (i.e. 2G or 3G). Optionally, a UE supporting VoIP takes advantage of an indication from the cell to determine if it has to select a cell from RATs supporting CS. 

Note that whether the VoIP support indicator has to relate to the cell, or to the whole PLMN has also to be discussed further. 

Whatever the approach, the problem is that it introduces a cell selection procedure which is somehow service dependant. But emergency calls are a very special service that maybe deserve this exception. 

3 Conclusion
The issues raised in this document probably depend mainly on decisions in SA1/SA2, in particular regarding the explicit requirement to support CS emergency calls. But still it can be interesting to raise these issues in RAN2 to get the feedback from the group, in particular the consequences on the cell selection. In summary, it is proposed to discuss the following proposals: 
Proposal 1: Even if EPS (Rel-8 SAE) does not support emergency calls, this does not preclude the possibility for CS emergency calls in LTE Rel-8. 

Proposal 2: When on a unsuitable cell, a UE not supporting VoIP preferably selects cells from RATs supporting CS (i.e. 2G or 3G). Optionally, a UE supporting VoIP takes advantage of an indication from the cell to determine if it has to select a cell from RATs supporting CS.  






































































































































































































































































