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1. Introduction
The procedures for single-registration mode with and without N26 interface have just been introduced in TS 24.501. The present pCR adds missing details of the handling of abnormal cases for intersystem change in single-registration mode without N26 interface.  

2. Reason for Change
During intersystem change the UE transfers it’s context from source system to target system and also all the PDU sessions or PDN connections. This proces could take some time depending on the number of PDU sessions or PDN connections that the UE may have.
It is possible that the UE prematurely changes back, e.g. from S1 mode to N1 mode, before all the PDU sessions have been successfully transferred to the EPC. Assuming that after the previous intersystem change to S1 mode the UE started with transferring its 'most important' PDU session first (typically the session for IMS), the UE should be most concerned with getting that PDU session back to 5GC. So if the UE changes back to N1 mode and at least one PDU session has been transferred successfully, the UE will again initiate a mobility registration update procedure for intersystem change (i.e. using its 4G-GUTI as UE identity). If the UE changes back to N1 mode before it could transfer any PDU session to the EPC (e.g. because access classs barring was active in E-UTRAN), then the UE will initiate a mobility registration update procedure using its 5G-GUTI as UE identity, trying to resume the old configuration in N1 mode. 

(Also for the case when one PDU session has been transferred successfully and the UE uses the 4G-GUTI as identity in the REGISTRATION REQUEST, if the UE returns to its old AMF, the AMF might be able to retrieve also the PDU sessions that have not yet been tranferred to the EPC. For this purpose, UE and AMF can indicate their active PDU sessions – which have stayed in 5G all the time – in the PDU session status IE.)

For the reverse direction, i.e. 'premature' change back from N1 mode to S1 mode when the first EPS bearer context has already been transferred to 5GC, the UE will need to initiate an EPS attach procedure and consequently lose the default EPS bearer contexts which could not be transferred (as the MME will deactivate these contexts locally when receiving the ATTACH REQUEST message). If the change back occurs before the UE could transfer any default EPS bearer context to 5GC, then the UE will initiate a TAU procedure using its 4G-GUTI as UE identity, trying to resume the old configuration in S1 mode.

It s also proposed to restructure the text related to interworking with E-UTRAN connected to EPC so that duplicate and redundant text can be avoided between subclause 4.8.3 and subclause 5.1.4.3
3. Conclusions

The abnormal cases described herein need to be added.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501, v0.3.1.
* * * First Change * * * *

4.8
Interworking with E-UTRAN connected to EPC

4.8.1
General

In order to interwork with E-UTRAN connected to EPC, the UE supporting both S1 mode and N1 mode can operate in single-registration mode or dual-registration mode (see 3GPP TS 23.501 [4]). Support of single-registration mode is mandatory for UEs supporting both S1 mode and N1 mode.

During the attach procedure or initial registration procedure, the mode for intersystem change is selected if the UE supports both S1 mode and N1 mode, and the network supports intersystem change.

4.8.2
Handling of the 5G security context

To enable re-use of a previously established 5G security context when returning to 5GC, the UE shall store the 5G-GUTI and the native 5G security context upon intersystem change from N1 mode to S1 mode in 5GMM-IDLE. Upon intersystem change from S1 mode to N1 mode in the same PLMN, the UE includes the stored 5G-GUTI in the Additional GUTI IE in the REGISTRATION REQUEST message. 












* * * Next Change * * * *

5.1.4.3
Coordination between 5GMM and EMM without N26 interface
A UE operating in the single-registration mode that is not registered shall be in state EMM-DEREGISTERED and in state 5GMM-DEREGISTERED.

In N1 mode, upon successful completion of a registration procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE.

In S1 mode, upon successful completion of an attach or tracking area updating procedure, the UE operating in the single-registration mode shall enter substates 5GMM-REGISTERED.NO-CELL-AVAILABLE and EMM-REGISTERED.NORMAL-SERVICE.
A)
At intersystem change from N1 mode to S1 mode in EMM-IDLE mode when at least one PDU session context supporting interworking to EPS is active, the UE shall proceed as follows:

a)
if the UE supports sending an ATTACH REQUEST message containing a PDN CONNECTIVITY REQUEST message with request type set to "handover" to transfer a PDU session from N1 mode to S1 mode and the UE has received an "interworking without N26 supported" indication from the network, the UE shall:

1)
enter substates EMM-DEREGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE;

2)
map each PDU session context supporting interworking to EPS which is in state PDU SESSION ACTIVE or PDU SESSION MODIFICATION PENDING to a default EPS bearer context; and
Editor's note:
Handling of EPS bearer context states and PDU session states is FFS.

3)
initiate an EPS attach procedure and include a PDN CONNECTIVITY REQUEST message with request type set to "handover" in the ATTACH REQUEST message to activate a default EPS bearer context for one of the PDU sessions for which interworking to EPS is supported. 


After successful completion of the attach procedure, the UE shall attempt to activate each of the other default EPS bearer contexts, if any, by initiating a stand-alone PDN connectivity procedure with request type set to "handover" in the PDN CONNECTIVITY REQUEST message; and
b)
otherwise, the UE shall enter substates EMM-REGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE and initiate a tracking area update procedure.

Editor's note:
Handling of EPS bearer context states and PDU session states is FFS.
At intersystem change from N1 mode to S1 mode in EMM-IDLE mode when no PDU session context supporting interworking to EPS is active, the UE shall enter substates EMM-DEREGISTERED.NORMAL-SERVICE and 5GMM-DEREGISTERED.NO-CELL-AVAILABLE, and initiate an attach procedure.

B)
At intersystem change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE operating in the single-registration mode shall enter substates EMM-REGISTERED.NO-CELL-AVAILABLE and 5GMM- REGISTERED.NORMAL-SERVICE and then initiate the mobility registration update procedure
* * * Next Change * * * *

5.1.4.x
Abnormal cases for single-registration mode without N26 interface
The following describes the handling of abnormal cases for a UE performing intersystem change in single-registration mode without N26 interface.
A)
If the UE initiates intersystem change back from S1 mode to N1 mode in 5GMM-IDLE mode before completion of a previous intersystem change in the opposite direction (i.e. from N1 mode to S1 mode), and the UE successfully activated at least one default EPS bearer context with request type "handover" while in S1 mode, the UE shall act as specified in subclause 5.1.4.3 item B).

It the UE did not successfully activate any default EPS bearer context with request type "handover" while in S1 mode, the UE shall initiate a mobility registration update procedure and include its 5G-GUTI and the PDU session status IE in the REGISTRATION REQUEST message.
B)
If the UE initiates intersystem change back from N1 mode to S1 mode in EMM-IDLE mode before completion of a previous intersystem change in the opposite direction (i.e. from S1 mode to N1 mode), and the UE successfully activated at least one PDU session context with request type "existing PDU session" while in N1 mode, the UE shall act as specified in subclause 5.1.4.3, item A).


If the UE did not successfully activate any PDU session context with request type "existing PDU session" while in N1 mode, the UE shall initiate a tracking area updating procedure and include its 4G-GUTI and the EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message.
* * * End of Changes * * * *

