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1. Introduction
This discussion paper analyzes a typical scenario in which the combined tracking area updating (TAU) procedure is initiated in a subscription/access restricted tracking area (TA) but is accepted due to an emergency EPS bearer context is established. The paper further provides alternative solutions to the problem that happens in this scenario.
2. Scenario and problem
Let’s consider the following typical scenario:
1) A UE operating in CS/PS mode 1 or CS/PS mode 2 is already combined attached and camps on a cell that provides normal service. The UE has an emergency PDN connection established;
2) The UE moves into a new TA which is not included in the current TA list;
3) Due to 2) (combined TAU trigger), the UE initiates the combined TAU procedure;
4) Due to regional subscription restrictions or access restrictions the UE is not allowed to access the new TA, and the MME will act as specified in 3GPP TS 24.301; subclause 5.5.3.2.4, quote:
	"If due to regional subscription restrictions or access restrictions the UE is not allowed to access the TA, but it has a PDN connection for emergency bearer services established, the MME may accept the TRACKING AREA UPDATE REQUEST message and deactivate all non-emergency EPS bearer contexts by initiating an EPS bearer context deactivation procedure when the tracking area updating procedure is initiated in EMM-CONNECTED mode. When the tracking area updating procedure is initiated in EMM-IDLE mode, the MME locally deactivates all non-emergency EPS bearer contexts and informs the UE via the EPS bearer context status IE in the TRACKING AREA UPDATE ACCEPT message. The MME shall not deactivate the emergency EPS bearer contexts. The network shall consider the UE to be attached for emergency bearer services only and shall indicate in the EPS update result IE in the TRACKING AREA UPDATE ACCEPT message that ISR is not activated."
5) Following the above quoted MME’s action, the UE will act as specified in 3GPP TS 24.301; subclause 5.5.3.2.4, quote:
	"If an EPS bearer context status IE is included in the TRACKING AREA UPDATE ACCEPT message, the UE shall deactivate all those EPS bearers contexts locally (without peer-to-peer signalling between the UE and the MME) which are active in the UE, but are indicated by the MME as being inactive. If a default EPS bearer context is marked as inactive in the EPS bearer context status IE included in the TRACKING AREA UPDATE ACCEPT message, and this default bearer is not associated with the last remaining PDN connection in the UE, the UE shall locally deactivate all EPS bearer contexts associated to the PDN connection with the default EPS bearer context without peer-to-peer ESM signalling to the MME. If only the PDN connection for emergency bearer services remains established, the UE shall consider itself attached for emergency bearer services only."

One can see that in above described scenario, the combined TAU procedure will be successful but at the end of the procedure, both the MME and the UE will consider the UE as attached for emergency bearer services only.

However, some points are not clear or unspecified in the present specification in the above described scenario:
a) What should the EMM state in the UE be at the end of above successful combined TAU procedure?
b) In the step 4) above, will the MME initiate the SGs update procedure towards the VLR as normal or not?
c) Related to the question b), how does the MME set the EPS update result IE in the TRACKING AREA UPDATE ACCEPT message?
d) Related to the question b), what is the UE’s behaviour to handle CS domain?

Let’s analyze each outlined question above.
Question a):
Even if the combined TAU procedure is successful, the UE actually camps on a limited service cell and already considers itself attached for emergency bearer services only. Here, the fact that the combined TAU procedure can be accepted is merely due to the fact that there is a PDN connection for emergency bearer services established; otherwise, the combined TAU procedure would be rejected, and typically with cause #15 ("No suitable cells in tracking area"). So the UE should enter the same EMM state as per cause #15 is received, i.e., the UE should enter the state EMM-REGISTERED.LIMITED-SERVICE.

[bookmark: OLE_LINK3]Question b):
If the MME accepts the TAU request, as per the conditions specified in 3GPP TS 29.118, the MME will initiate the SGs update procedure towards the VLR. However, in this case the MME accepts the TAU request due to the fact that there is a PDN connection for emergency bearer services established; otherwise the TAU request will be rejected. Furthermore, the MME considers the UE attached for emergency bearer services after the TAU procedure is completed, and hence the subsequent emergency services are allowed only when the UE stays in the current restricted TA.

Currently, it is unclear whether the MME could handle the MT CS paging from the VLR when the UE is considered as attached for emergency bearer services. One thing clear is that the MME rejects the MT CS paging from the VLR when there is an ongoing IMS emergency session for the UE (see TS 29.118 subclause 5.1.3.1):
"-	if the MME detects that the UE currently has an ongoing IMS emergency session as specified in subclause 4.6a, 3GPP TS 23.272 [7], the MME shall return an SGsAP-PAGING-REJECT message to the VLR indicating in the SGs cause information element "Mobile terminating CS fallback call rejected by the user";"

Hence,  it would be more reasonable for the MME not to initiate the SGs update procedure towards the VLR. But if we can clearly specify that the MME could handle the MT CS paging for an emergency attached UE, then the MME could initiate the SGs update procedure towards the VLR as normal.

Question c):
Considering that the MME accepts the TAU procedure and ISR is not activated, then the EPS update result IE (in the TRACKING AREA UPDATE ACCEPT message) can be set to two possible values: "combined TA/LA updated" or "TA updated":
· If for the question b) the MME initiates the SGs update procedure towards the VLR, then the "combined TA/LA updated" is used to set the EPS update result IE. The UE will then set the update status to U1 UPDATED meaning that it is successfully attach to CS domain. However, if following the observation drawn for the question a), actually the UE in the state EMM-REGISTERED.LIMITED-SERVICE is not allowed to eithersend the service request procedure for MO CSFB or response to paging with S-TMSI for MT CSFB (see 3GPP TS 24.301; subclause 5.2.3.2.3):
"5.2.3.2.3	LIMITED-SERVICE
The UE:
-	shall perform cell selection/reselection according to 3GPP TS 36.304 [21]; 
-	may respond to paging (with IMSI); and
-	may initiate attach for emergency bearer services. "

· If for the question b) the MME does not initiate the SGs update procedure towards the VLR, then the "TA updated" is used to set the EPS update result IE. This does mean that the combined TAU procedure is successful for EPS service only and the MME shall include an EMM cause value to the UE. Then, the UE will act either as specified in 3GPP TS 24.301 subclause 5.5.3.3.4.3 (normal case) or subclause 5.5.3.3.6 (abnormal case). However, there is no existing cause value which can be reused for this case due to the UE is emergency attached and can only initiate the emergency services when stays in the current restricted TA.

Question d):
At the UE side, if the combined TAU procedure is successful for both the PS domain and the CS domain, then both MT and MO CSFB procedures can be initiated. However, as said in above observation for the question c), then the UE in the state EMM-REGISTERED.LIMITED-SERVICE is not allowed to either send the service request procedure for MO CSFB or response to paging with S-TMSI for MT CSFB when the UE stays in the current restricted TA.

If the network indicates that the combined TAU procedure is successful for PS domain only, then we need a suitable cause value to guide the UE behaviour for CS domain handling.

So the final problem in the concerned scenario is: EITHER the CS service is not available for a UE for which the combined TAU procedure is successful for both the PS domain and the CS domain, OR CS domain handling is not specified for a UE for which the combined TAU procedure is successful for PS domain only.

3. Potential solutions
Based on whether the MME initiates the SGs update procedure towards the VLR and the potential problems which can occur in the concerned scenario, two solutions can be considered:

Solution I:
If the MME initiates the SGs update procedure towards the VLR, then everything goes as normal at the network side, i.e. the combined TAU procedure is successful and the EPS update result IE with "combined TA/LA updated" is included in the TRACKING AREA UPDATE ACCEPT message. Then, at the UE side, the UE operating in CS/PS mode 1 with "IMS voice not available" attempts to select GERAN or UTRAN radio access technology to enable the CS services available. For the UE operating in CS/PS mode 2 of operation and a UE operating in CS/PS mode 1 of operation with "IMS voice available", it could still stay in E-UTRA and perform cell selection/reselection procedure as normal.

Solution II:
If the MME does not initiates the SGs update procedure towards the VLR, then the MME need provide a new cause value (e.g. "CS service not available due to emergency attach") together with the EPS update result IE with " TA updated " in the TRACKING AREA UPDATE ACCEPT message. Then at the UE side, the UE operating in CS/PS mode 1 and CS/PS mode 2 sets the MM update status to U2 NOT UPDATED to force the UE to send a TRACKING AREA UPDATE REQUEST message with EPS update type IE indicating "combined TA/LA updating with IMSI attach" when the UE enters a cell which provides normal service, even in the same area of the serving MME. In this case, the CS domain services are not available when the UE still stays in the current restricted TA.

4. Conclusion and proposal
It is proposed that CT1 discusses the scenario and related problems outlined in this discussion paper and further evaluates the proposed two potential solutions. Depending on the CT1 decision on preferred solution, we (Huawei) volunteer to provide necessary CRs for the next CT1 meeting in May.
