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1. Introduction
The CR intends to align with SA2 requirement. 

2. Reason for Change
TS 23.501 (S2-182953) defines as follows:


If a UE in MICO mode moves to E-UTRAN connected to EPC and any of the triggers defined in clause 5.4.1.3 occur, then the UE shall locally disable MICO mode and perform the TAU or Attach procedure as defined in clause 5.17.2. The UE can renegotiate MICO when it returns to 5GS during (re-)registration procedure.
Based on the requirement, following can be captured in TS 24.501:

-
at intersystem change from N1 mode to S1 mode, the UE shall locally disable MICO mode before performing the TAU or Attach procedure; and

-
at intersystem change form S1 mode to N1 mode, the UE can re-negotiate MICO mode during the mobility registration update procedure.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v1.0.0.
* * * First Change * * * *

4.8.2.3
Single-registration mode without N26 interface

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 to the default EPS bearer context of the corresponding PDN connection(s) and set the state of each default EPS bearer context, as specified in subclause 6.1.4.1;
3)
locally deactivate MICO mode if MICO mode is activated; and

4)
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, enter substates EMM-REGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE and initiate a tracking area update procedure (see 3GPP TS 24.301 [12]).

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.

At intersystem change from S1 mode to N1 mode in 5GMM-IDLE mode, the UE shall:

a)
enter substate 5GMM-REGISTERED.NORMAL-SERVICE and substate EMM-REGISTERED.NO-CELL-AVAILABLE;

b)
map the default EPS bearer context(s) of the PDN connection(s), if any, to the corresponding PDU session context(s) and set the state of each PDU session context, as specified in subclause 6.1.4.3; and

c)
initiate the mobility registration update procedure.

After having successfully registered in N1 mode the UE shall:

a)
if the UE supports the PDU session establishment procedure with request type set to "existing PDU session" to transfer a PDN connection from S1 mode to N1 mode and the UE has received an "interworking without N26 supported" indication from the network, attempt to transfer all existing PDN connections, if any, for which interworking to 5GS is supported from S1 mode to N1 mode by initiating the PDU session establishment procedure with request type set to "existing PDU session"; and

b)
otherwise, establish PDU sessions corresponding to all existing PDN connections, if any, by initiating the PDU session establishment procedure with request type set to "initial request".

See subclause 5.1.4.3 for coordination between 5GMM and EMM and subclause 6.1.4 for coordination between 5GSM and ESM.

* * * Next Change * * * *

5.1.4.2
Coordination between 5GMM and EMM with N26 interface

A UE that is not registered shall be in state EMM-DEREGISTERED and state 5GMM-DEREGISTERED.

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

At intersystem change from S1 mode to N1 mode, the UE shall enter substates 5GMM-REGISTERED.NORMAL-SERVICE and EMM-REGISTERED.NO-CELL-AVAILABLE and initiate a mobility registration update procedure.

In S1 mode, upon successful completion of an attach or tracking area updating procedure, the UE operating in single-registration mode shall enter substates 5GMM-REGISTERED.NO-CELL-AVAILABLE and EMM-REGISTERED.NORMAL-SERVICE.

At intersystem change from N1 mode to S1 mode when there is no active PDU session context for which interworking to EPS is supported as specified in subclause 6.1.4, and EMM-REGISTERED without PDN connection is not supported by the UE or the MME, the UE shall enter state 5GMM-DEREGISTERED and state EMM-DEREGISTERED, locally deactivate MICO mode if MICO mode is activated and then initiate the attach procedure. If EMM-REGISTERED without PDN connection is supported by the UE and the MME, the UE shall enter substates EMM-REGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE, locally deactivate MICO mode if MICO mode is activated and initiate a tracking area updating procedure.

At intersystem change from N1 mode to S1 mode when there is at least one active PDU session context for which interworking to EPS is supported as specified in subclause 6.1.4, the UE shall enter substates EMM-REGISTERED.NORMAL-SERVICE and 5GMM-REGISTERED.NO-CELL-AVAILABLE, locally deactivate MICO mode if MICO mode is activated and initiate a tracking area updating procedure (see 3GPP TS 24.301 [12]).

* * * Next Change * * * *

5.3.6
Mobile initiated connection only mode

The UE can request the use of mobile initiated connection only (MICO) mode during the registration procedure (see 3GPP TS 23.501 [5] and 3GPP TS 23.502 [6]). The UE shall not request use of MICO mode over non-3GPP access. Furthermore, the UE in 3GPP access shall not request the use of MICO mode during:

a)
an initial registration for emergency services procedure;

b)
a mobility registration updating procedure for initiating a PDU session for emergency services if the UE is in the state 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE; or

c)-
a mobility and periodic registration update procedure when the UE has a PDU session for emergency services established.

If the UE requests the use of MICO mode, the network can accept the use of MICO mode by providing a MICO indication when accepting the registration procedure. The UE may use MICO mode only if the network has provided the MICO indication IE during the last registration procedure.

If the network accepts the use of MICO mode, the AMF may include an "all PLMN registration area allocated" indication in the MICO indication IE to the UE.

If the network accepts the use of MICO mode, the UE may deactivate the AS layer and activate MICO mode by entering the state 5GMM-REGISTERED.NO-CELL-AVAILABLE if:
a)
the UE is in 5GMM-IDLE mode for 3GPP access; and

b)
in the 5GMM-REGISTERED.NORMAL-SERVICE state for 3GPP access.

When MICO mode is activated all NAS timers are stopped and associated procedures aborted except for timers T3512, T3346, T3396, T35cd, T35ef, any backoff timers, and the timer T controlling the periodic search for HPLMN or EHPLMN or higher prioritized PLMNs (see 3GPP TS 23.122 [4]).

The UE may deactivate MICO mode and activate the AS layer at any time. Upon deactivating MICO mode, the UE may initiate 5GMM procedures (e.g. for the transfer of mobile originated signalling or user data).

When a PDU session for emergency services is successfully established after the MICO mode was enabled, the UE the UE and the AMF shall locally disable MICO mode. The UE and the AMF shall not enable MICO mode until the AMF accepts the use of MICO mode in the next registration procedure. To enable an emergency call back, the UE should wait for a UE implementation-specific duration of time before requesting the use of MICO mode after the release of the emergency PDU session
If the AMF accepts the use of MICO mode, the AMF starts the implicit de-registration timer for 3GP access when entering 5GMM-IDLE mode for 3GPP access.

At intersystem change from N1 mode to S1 mode when MICO mode is activated, the UE shall locally deactivate MICO mode before initiating an EPS attach procedure or a tracking area update procedure (see 3GPP TS 24.301 [12]). In this case, at intersystem change from S1 mode to N1 mode, the UE can re-negotiate MICO mode with the network during the mobility registration update procedure.

