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1 Problems description
According to 3GPP TS 23.272 [1] Section 4.6, in case of CSFB the MME should indicate to the E-UTRAN via S1AP whether a call is an emergency one or not.
TS 23.272, Section 4.6:
Emergency Calls

When UE is performing CS fallback procedure for Mobile Originating Call for the purpose of emergency call, it shall indicate to the MME that this CS fallback request is for emergency purpose. MME also indicates to the E-UTRAN via the appropriate S1-AP message that this CS fallback procedure is for emergency purpose. If PS handover is initiated, E‑UTRAN may indicate priority level of the CS fallback to the target RAT, as specified in TS 25.413 [29], in order to prepare radio resource at target RAT in appropriate way, e.g. priority allocation of the RAB resource.

NOTE:
E-UTRAN may use the emergency indication for selecting a particular radio access network (2G or 3G) for CS emergency handling.

In addition, according to the same specification, the MME needs to be able to indicate to the E-UTRAN if a CSFB request needs priority handling based on the MPS CS priority stored in the UE’s EPS subscription:

TS 23.272, Section 4.3:
Functional entities

4.3.2
MME

[SKIP TEXT]

If the network supports CSFB priority call handling, the MME supports the following additional functions:

-
For paging message received on the SGs interface with priority indication, the MME provides preferential treatment to this message and also the subsequent CS fallback procedure compared to other normal procedures. If UE needs to be paged, the MME sets priority indication on the paging request to eNodeB. The MME also sets priority indication, i.e. "CSFB High Priority", in S1AP message to the eNodeB, so that eNodeB can initiate the CSFB procedure with priority, as specified in TS 36.413 [35].

-
For a CSFB request from a service user, the MME determines that the CSFB request needs priority handling based on the MPS CS Priority stored in UE's EPS subscription. The MME provides preferential treatment to this request and also sets priority indication, i.e. "CSFB High Priority", in S1AP message to eNodeB to initiate CSFB procedure with priority, as specified in TS 36.413 [35].

TS 23.272, Section 4.7:
CSFB Priority Call Handling

CSFB Priority call handling ensures that, when GERAN/UTRAN supports eMLPP service (TS 22.067 [37]), end-to-end priority handling is provided for both mobile originated CSFB calls by a service user in E-UTRAN and for mobile terminated CSFB call from a service user to a normal or service user in E-UTRAN. A service user's EPS subscription contains an indication of the users CS domain priority status, i.e. MPS CS Priority. If the UE is subscribed to CS domain priority, the UE's USIM shall belong to one of Access Class 11 to 15.

For mobile terminated CS fallback calls from a service user, the MSC provides a priority indication to the MME along with a paging message. The MME shall set a priority indication to the eNodeB when requesting the eNodeB to page the UE if the UE is idle. For mobile originated CS fallback calls from a service user in E-UTRAN, the MME determines that the CSFB request requires priority handling based on the UE's MPS CS Priority. For both mobile originated and mobile terminated CSFB, the MME shall also provide priority indication, i.e. "CSFB High Priority", when requesting the eNodeB to execute the CSFB priority procedure as specified in TS 36.413 [35]. The eNodeB should handle the paging message with priority and also prioritize the subsequent CS fallback procedure to GERAN/UTRAN or 1xRTT. If PS handover to GERAN or UTRAN is initiated, E-UTRAN may forward CS fallback priority indicator to the target RAT, as specified in TS 25.413 [29], in order to prepare radio resource at target RAT in appropriate way, e.g. priority allocation of the RAB resource

NOTE 1:
For a Mobile Terminating Call from a normal user to a service user, no special handling is required.
Furthermore, according to Section 7.3, the eNB has to indicate to the target (3G/2G) RAN whether CSFB was triggered for emergency or priority call handling purpose.

TS 23.272, Section 7.3:
Mobile Terminating call in Active Mode - PS HO supported
This flow may be executed when the eNodeB knows that both the UE and the network support PS HO in the normal case. Clause 6.6 describes the procedure when the procedure is rejected by the MME.
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Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN

3a.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to MME. The eNodeB selects the target PS handover cell considering the PLMN ID and possibly the LAC for CS domain provided by the MME in step 1d.


If the eNB is a HeNB, the HeNB should perform step 3 through step 6 of clause 7.4 instead of PS HO if the HeNB detects that the UE has only LIPA PDN Connections. CSFB will not be completed successfully when PS HO is performed if the UE has only LIPA PDN Connections as PS HO would result in the MME detaching the UE.

NOTE 5:
For details how the HeNodeB determines whether a PDN connection is a LIPA PDN connection see TS 23.401 [2], clause 4.3.16.


In the following an inter-RAT handover from E‑UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begins. The eNodeB indicates in the Source RNC to Target RNC Transparent container that PS handover was triggered due to CSFB. The eNodeB also indicates whether CSFB was triggered for emergency or priority call handling purpose. If the network supports a priority call handling, the eNodeB may forward the priority indication to the target GERAN/UTRAN in the Source to Target Transparent Container, and the target GERAN/UTRAN allocates radio bearer resources taking received priority indication take into account. As part of this handover, the UE receives a HO from E‑UTRAN Command and tries to connect to a cell in the target RAT. The HO from E-UTRAN Command may contain a CS Fallback Indicator which indicates to UE that the handover was triggered due to a CS fallback request. If the HO from E-UTRAN Command contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.

According to 3GPP TS 36.413 [2], the only possible way for the MME to indicate to the E-UTRAN whether a CSFB call is an emergency call or an MPS high priority call is by means of the CS Fallback Indicator IE in the UE CONTEXT MODIFICATION REQUEST message.
TS 36.413, Section 9.1.4.8:
UE CONTEXT MODIFICATION REQUEST

This message is sent by the MME to provide UE Context information changes to the eNB.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	Security Key
	O
	
	9.2.1.41
	A fresh KeNB is provided after performing a key-change on the fly procedure in the MME, see TS 33.401 [15].
	YES
	reject

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.2.1.20
	
	YES
	ignore

	CS Fallback Indicator
	O
	
	9.2.3.21
	
	YES
	reject

	UE Security Capabilities
	O
	
	9.2.1.40
	
	YES
	reject

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	Registered LAI
	O
	
	9.2.3.1
	
	YES
	ignore


However, the CS Fallback Indicator IE can only be set to “CS Fallback Required” or “CS Fallback High Priority”.

TS 36.413, Section 9.2.3.21:
CS Fallback Indicator

The IE indicates that a fallback to the CS domain is needed.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CS Fallback Indicator
	M
	
	ENUMERATED(CS Fallback required, … , CS Fallback High Priority)
	


The same consideration applies for the CS Fallback Information IE in the Source RNC to Target RNC Transparent Container IE defined in TS 25.413 [3].
2 Conclusion and Proposals

As illustrated above, the eNB receiving a CSFB indication from the MME cannot distinguish whether a certain high priority mobile terminated CSFB call is an emergency call or an MPS high priority call. However, it is not clear whether the eNB is supposed or not to distinguish between these two cases of CSFB MT calls. Consequently, we propose:
Proposal 1: 
to clarify (if need be, by involving SA2) whether, in case of CSFB MT calls, the eNB needs to be able to distinguish between emergency call and MPS high priority call.
If it is agreed that the eNB must be able to distinguish the two types of CSFB calls, then it is proposed the following:

Proposal 2:
 extend the CS Fallback Indicator IE so that the eNB receiving a high priority CSFB call indication from the MME can distinguish between emergency call and MPS high priority call. Similar changes should be applied to the CS Fallback Information IE. E.g.:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CS Fallback Indicator
	M
	
	ENUMERATED(CS Fallback required, … , CS Fallback High Priority, CS Fallback Emergency Call)
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2. Optional Measurement Report Solicitation
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1e. S1-AP UE Context Modification Response message












