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Abstract of the contribution:

Annex C on limited service mode has an editor's note regarding the length of the Emergency Attach following the emergency call when attached using IMEI.  "Editor’s Note: How long a UE is allowed to be Emergency Attached after the emergency call ends is FFS."  

Discussion

UEs in limited service mode have very controlled access either through static or dynamic filtering.  If the HSS can not be updated with the UEs latest location while a UE is in limited service mode, incoming calls can not terminate to the UE.  The UE will only be allowed to originate emergency calls.  It is also possible that the emergency call is dropped.  For example, the call may drop due to the UE moving out of radio coverage, or the user accidentally disconnecting.  The user may need to re-initiate the emergency call.  It would be more efficient to initiate another emergency call if the UE did not have to re-attach and add bearers.  Therefore, normal explicit UE initiated detach procedures or implicit MME initiated detach procedures after an inactivity timeout specific for limited service mode should apply.  This timer may be shorter than used for non-emergency inactivity timers.
Start of Change 1

5.3.3.3 
Key Issue 3: When to Detach after an emergency call
5.3.3.3.1 
Description
When a UE is in limited service mode, it is not allowed on the network except for emergency calls.  Once on the network for emergency calling, how long should the UE remain attached after the call terminates must be considered. The UE can not be called back since the HSS was not updated with the UEs serving area and the UE may not have an identifier to be paged with.  However, the initial emergency call may have terminated abnormally and should be allowed to be re-established quickly.  
5.3.3.3.2 
Solution – Detach of UEs in limited service mode.
The user may need to re-initiate the emergency call. To allow a UE to efficiently initiate another emergency call without having to re-attach and add bearers, MME initiated implicit detach procedures after inactivity timeout specific to limited service mode are used. This timer may be shorter than that used for non-emergency inactivity timeouts.  The UE is also allowed to explicitly detach.  UE initiated detach procedures should not be invoked immediately after the call terminates, but should wait until after an inactivity timeout specific to limited service mode. The HSS-initiated detach procedure is not suitable for the detach of UEs in limited service mode, because the emergency service is not a subscribed service and UEs in limited service mode may not have an HSS entry.
End of Change 1

Start of Change 2
Annex C

Local regulation for emergency calling sometimes requires a network to provide emergency call handling regardless of a caller's subscription.  

Local regulation for emergency call support is grouped into the following categories: "Normal Mode", "Valid IMSI limited", and "All Emergency Calls (All-EmCalls)".  

The following table summarizes the necessary procedures to support UEs in different service states for each of the categories of local regulation.  The type of local regulation a network supports is in the "Local Regulation" column and the UE service states are in the "Valid IMSI", "Valid Location", and "Valid Service" columns.

	
	Local regulation

(Note 1)
	Valid

IMSI
	Valid

Location

(Note 2)
	Valid

Service

(Note 3)
	Action

	1
	Normal only
	N
	Y or N
	Y or N
	During network selection:

a) Normal attach procedures

b) Authentication fails

c) No Emergency Service

d) Attach Reject; emer = N
Later if UE detects an emergency call, the UE will not be able to use the PS network. 

	2
	Normal only
	Y
	N
	Y or N
	During network selection:

a) Normal attach procedures

b) Authentication succeeds

c) Update Location failure

d) No Emergency Service

e) Attach Reject; emer = N
Later if UE detects an emergency call, the UE will not be able to use the PS network.

	3
	Normal only
	Y
	Y or N
	N
	Same as Invalid Location (case 2)

	4
	Valid IMSI limited
	N
	Y or N
	Y or N
	During network selection:

a) Normal attach procedures

b) Authentication fails

c) Attach reject; emer = N
Later if UE detects an emergency call, the UE will not be able to use the PS network.

	5
	Valid IMSI limited
	Y
	N
	Y or N
	During network selection:

a) Normal attach procedures

b) Authentication succeeds

c) Location Update fails

d) Attach reject; emer = Y
Later if UE detects an emergency call:

e) Emergency Attach; include IMSI

f) Authentication succeeds

g) Skip Location update 

h) Attach Accept; emer=Y

i) Create PDP Context (GPRS) or PDN Connection (EPS) to Emergency APN (with appropriate QoS/ priority/ ARP/P-CSCF assignment)

	6
	Valid IMSI limited
	Y
	Y or N
	N
	Same as Valid IMSI with Invalid Location (case 5)

	7
	All-EmCalls 


	N
	Y or N
	Y or N
	During network selection:  (Note 4)

a) Normal attach procedures

b) Authentication fails

c) Attach reject; emer = Y
Later if UE detects an emergency call:

d) Emergency Attach; include IMEI
e) Skip Authentication* 

f) Skip Location update 

g) Attach Accept; emer=Y

h) Create PDP Context (GPRS) or PDN Connection (EPS) to Emergency APN (with P-TMSI, appropriate QoS/ priority/ ARP/P-CSCF assignment) 

	8
	All-EmCalls 
	Y
	N
	Y or N
	During network selection:

a) Normal attach procedures

b) Authentication succeeds

c) Location Update fails 

d) Attach reject; emer = Y
Later if UE detects an emergency call:

e) Emergency Attach; include IMSI
f) Authentication succeeds 

g) Skip Location update 

h) Attach Accept; emer=Y 

i) Create PDP Context (GPRS) or PDN Connection (EPS) to Emergency APN (with P-TMSI, appropriate QoS/ priority/ ARP/P-CSCF assignment)

	9
	All-EmCalls


	Y
	Y or N
	N
	Same as All-EmCalls with invalid Location (case 8)


Note 1: Local regulation – the entries in this column represent the minimal level of user subscription required for a network to provide emergency services.

Note 2: Valid Location - the UE is being served in an area it is allowed to be attached.

Note 3: Valid Service – the UE is allowed PS service (e.g., is not barred due to credit limit exhaustion) 

Note 4: UEs that are aware that an emergency attach with IMSI will be denied (e.g., UE's without an UICC, UE's that previously received "IMSI unknown in HLR" or "PLMN not allowed" reject), the UE may skip the normal attach attempt (steps a, b, c) and initiate an emergency attach with IMEI, starting at step d. 

* Authentication may not be performed. If authentication is performed and fails, access would still be allowed.
GPRS/EPS enhancements to support Limited Service Mode UEs

From the table above, the following functionality is required:

(1) Including the "Emergency Support Network Indicator" on Attach/Routing/Tracking Update Reject messages is used to inform the UE of the network's support of Emergency Services for "Limited Service Mode" UEs.  If the indicator is set to "no" in a reject to the UE, then the UE will not attempt an Emergency Attach while in a limited service mode.  If the indicator is set to "yes" in a reject to the UE, then the UE may perform an Emergency Attach while in limited service mode.

(2) Where IMSI is used as the UE identifier for mobility management; for UEs that do not have a valid IMSI, the IMEI will be used as the UE identifier (e.g., Attach, Request PDP Context, Forward Relocation Request).  Once attached, the SGSN/MME will generate a P-TMSI for the UE that can be used for UE – SGSN/MME signalling (include P-TMSI in Attach Accept).

(3) When a UE performs an Emergency Attach with IMEI, authentication is skipped or if performed and fails, will continue with the Emergency Attach.


(4)  When a UE performs an Emergency Attach (IMSI or IMEI) the HLR Location Update is skipped.

(5) Inter-SGSN/MME Relocation procedures (Forward Relocation Request) will need to include an indication that the UE is in limited service mode so that authentication and/or updating the HLR with the new location can either be skipped or if fails, the call can still be allowed to continue if required by local regulation. 

End of Change 2
Start of Change 3 – Annex D
5.9.2.x Detach Procedures 

The user may need to re-initiate the emergency call, for example, if the call dropped. To allow a UE to efficiently initiate another emergency call without having to re-attach and add bearers, explicit UE initiated detach and MME initiated implicit detach procedures per section 5.3.8 apply based on an inactivity timeout specific to limited service mode.  This timer may be shorter than that used for non-emergency inactivity timeouts.
The Detach procedures for UEs in limited service mode is handled per normal attach procedures in section 5.3.8. The enhancements needed to support IMS Emergency Calls are as follows:

a) NAS security would not be used for the UE in limited service mode. 
The UE-initiated Detach Procedure in section 5.3.8.2 Steps are enhanced as follows:

Step 1, Note 3: NAS security is not performed for UEs in limited service mode. 
End of Change 3
3GPP

SA WG2 TD


