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1. Introduction
Normally, when emergency calls are being established, some particular Allocation/Retention Priority (ARP) values are indicated to the eNB, e.g., in the S1AP: INITIAL CONTEXT SETUP message [6]. However this is not the case for CS Fallback (CSFB) calls (See SA2’s LS in [1]). When originally introduced, the CS Fallback Indication IE set to “CS Fallback High Priority” sent by the MME indicated to the eNB that a certain CSFB call was an emergency call. However, as explained by SA2 in LS [1], this does not work anymore since CSFB calls can be CSFB eMPS High Priority and CSFB Emergency and both are indicated to the eNB with the CS Fallback Indicator IE set to the same value “CS Fallback High Priority”.

One main difference between CSFB eMPS High Priority and CSFB Emergency calls is that for the former, roaming and access restrictions shall be applied while for the latter they shall not be applied. Because of that, in RAN3#81bis two Rel-10 and Rel-11 CRs were agreed [2, 3]. These CRs allow the eNB to optionally apply roaming and access restrictions for a CSFB call marked as “CS Fallback High Priority” and then to remove such restrictions in case a target for CSFB is not found. 
While on one side CRs [2, 3] partially solved the issue of applying (on a best effort basis) the handover restrictions to the different types of CSFB calls, on the other the eNB still cannot distinguish the two types of CSFB calls.
In this paper we explain why a clear distinction between CSFB eMPS High Priority and CSFB Emergency calls is needed and a solution for Rel-12 is proposed.
2. Discussion
According to our analysis there are situations in which the eNB cannot distinguish if a CSFB call is being established for eMPS High Priority or for Emergency:
1. When a UE in active mode triggers a Mobile Originated CSFB call,
2. When an eMPS UE in idle mode triggers an emergency CSFB call.
Such situations are described more in details in Sections 2.1 and 2.2.

2.1
MO CSFB calls while UE is in active mode

In case of Mobile Originated (MO) calls, while for a UE in idle mode at CSFB trigger the eNB can determine (based on the EstablishmentCause in the RRC:ConnectionRequest message) the type of call, this is not true in case the UE is already in active mode. 
The CSFB request when UE is in idle mode is shown in Figures 2.1-1 and 2.1-2 below:

1) In the RRC:ConnectionRequest the UE indicates whether the establishment cause is “emergency” (see message A.1 in Figure 2.1-1) or “highPriorityAccess” (see message A.1 in Figure 2.1-2).
2) Based on the indication in 1) the eNB can distinguish the type of CSFB call when it receives the S1AP INITIAL CONTEXT SETUP REQUEST from the MME, even if in both cases the MME indicates CS Fallback Indicator = “CS Fallback High Priority” (see message C.1 in Figure 2.1-1 and Figure 2.1-2)
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Figure 2.1-1: MO CSFB call establishment in idle mode – emergency call
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Figure 2.1-2: MO CSFB call establishment in idle mode – eMPS high priority call
However, as shown in Figure 2.1-3 below, in case of MO CSFB call when the UE is already in active mode, the eNB cannot distinguish whether the call is eMPS High Priority or for Emergency:

1) The NAS Extended Service Request is transported inside the RRC: ULInformationTransfer message, which does not include any establishment cause (see message 1a in Figure 2.1-3).

2) As previously explained, the CS Fallback Indicator (this time included in the S1AP UE CONTEXT MODIFICATION message) will be set to “CS Fallback High Priority” (see message 1b in Figure 2.1-3).
Even assuming that the eNB stores the establishment cause previously received in the RRC: Connection Request, in any case such establishment cause will be lost if there is an handover to another eNB before CSFB is triggered: in this way the original RRC establishment cause is lost and the (target) eNB would not know what kind of CSFB call it is handling.
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Figure 2.1-3: (From Figure 6.2-1 of TS 23.272 [5]) – MO CSFB call establishment in active mode 
Observation 1: In case of Mobile Originated CSFB calls and UE in active mode, when CSFB is triggered the eNB cannot distinguish if the CSFB has been triggered for eMPS High Priority or for Emergency.
2.2
emergency CSFB call while eMPS UE is in idle mode
In the first two CSFB call establishment cases described in Section 2.1 (Figure 2.1-1 and 2.1-2) above the differentiation between CSFB eMPS High Priority and CSFB Emergency calls is based on the value of the Establishment Cause included in the RRC Connection Request. However, there are cases in which the establishment cause cannot be relied upon for correct handling of CSFB call. In particular we are referring to cases in which High Priority users establish emergency calls, the eNB will receive an indication of High Priority call in the RRC layer.
Table 2.2-1: excerpt from Table D.1.1 of [7]: Mapping of NAS procedure to establishment cause and call type 
	Service Request
	…Other rows removed…

	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback emergency call or 1xCS fallback emergency call", the RRC establishment cause shall be set to Emergency call. 
(See Note 1).
	"emergency calls"



	
	If an EXTENDED SERVICE REQUEST has service type set to "mobile originating CS fallback or 1xCS fallback " and UE is configured for NAS signalling low priority, the RRC establishment cause shall be set to Delay tolerant. (See Note 1).
	"originating calls"

	Note 1:
For these NAS procedures initiated by UEs of access class 12, 13 or 14 in their home country, the RRC establishment cause will be set to "High priority access AC 11 – 15". For this purpose, the home country is defined as the country to which the MCC part of the IMSI is associated, see 3GPP TS 23.122 [6] for the definition of country.


For these NAS procedures initiated by UE of access class 11 or 15 in their HPLMN (if the EHPLMN list is not present or is empty) or EHPLMN (if the EHPLMN list is present), the RRC establishment cause will be set to "High priority access AC 11 – 15".
Note 2:
This is not applicable for mobile terminating 1xCS fallback.

Note 3: 
This is also applicable for mobile terminating 1xCS fallback with 1xCS paging request received over cdma2000® 1xRTT.




Based on excerpt of TS 23.401 in Table 2.2-1 above, it is clear that the eNB cannot always rely on the establishment cause received in the RRC: Connection Setup message to determine whether the CSFB call should be handled as eMPS High Priority or as Emergency.
3. Conclusion and proposals
As shown in Section 2.1 and 2.2, there are situations in which the eNB is not able to distinguish between CSFB eMPS High Priority calls and CSFB Emergency calls. In such cases the following could happen:

1) High Priority users could be allowed during CSFB to access cells/RATs that are supposed not to access

2) Unnecessary roaming and access restrictions could be applied to emergency calls. This could introduce extra delays in executing the CSFB procedure for this critical type of calls.
In order to fix these problems the following are proposed:
Proposal 1: introduce a new Additional CSFB Indicator IE in the INITIAL CONTEXT SETUP REQUEST message and in the UE CONTEXT MODIFICATION REQUEST message so that the eNB can properly distinguish between the two types of CSFB calls.
Proposal 2: agree on the Rel-12 CR vs. 36.413 captured in [4].
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