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1. Introduction
TS 24.501 specifies that the UE shall not request MICO mode during registration over non-3GPP access. The UE shall request MICO mode only in 3GPP access.
The Notification procedure helps to notify the device about a downlink activity on one access over another access. However, TS 24.501 does not mention about not using Notification procedure for a MICO mode UE.
2. Reason for Change

The AMF will not use Notification procedure on Non-3GPP access to initiate Mobile terminated data/signalling for a MICO mode UE when UE is in CM-IDLE over 3GPP access.

If policy allows, the AMF shall choose Non-3GPP access to deliver SMS when UE is operating in MICO mode and in CM-IDLE over 3GPP access. 


3. Conclusions

These modifications are necessary not to misuse the Notification procedure and also for efficient resource utilization.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 1.1.0.
* * * First 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 [8] and 3GPP TS 23.502 [9]). 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 [5]).
NOTE: 
When MICO mode is activated and if the UE is also registered over the non-3GPP access, the AMF will not send a NOTIFICATION message with access type indicating 3GPP access over the non-3GPP access for PDU sessions associated with 3GPP access.
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 3GPP access when entering 5GMM-IDLE mode for 3GPP access.
Upon successful completion of an attach procedure or tracking area updating procedure after inter-system change from N1 mode to S1 mode (see 3GPP TS 24.301 [15]), the UE operating in single-registration mode shall locally disable MICO mode. After inter-system change from S1 mode to N1 mode, the UE operating in single-registration mode may re-negotiate MICO mode with the network during the mobility registration update procedure.
* * * Next Change * * * *
5.4.5.3
Network-initiated NAS transport procedure

5.4.5.3.1
General
The purpose of the network-initiated NAS transport procedure is to provide a transport of:

a)
a single 5GSM message;

b)
SMS;

c)
an LPP message;

d)
a transparent container;

e)
a single uplink 5GSM message which was not forwarded due to routing failure; or
f)
a single uplink 5GSM message which was not forwarded due to congestion control.
from the AMF to the UE in a 5GMM message.

5.4.5.3.2
Network-initiated NAS transport procedure initiation

In connected mode, the AMF initiates the NAS transport procedure by sending the DL NAS TRANSPORT message, as shown in figure 5.4.5.3.2.1. 

In case a) in subclause 5.4.5.3.1, i.e. upon reception from an SMF of a 5GSM message without an N1 SM delivery skip allowed indication for a UE or a 5GSM message with an N1 SM delivery skip allowed indication for a UE in the 5GMM-CONNECTED mode, the AMF shall:

a)
include the PDU session information (PDU session ID) in the PDU session ID IE;
b)
set the Payload container type IE to "N1 SM information"; and

c)
set the Payload container IE to the 5GSM message.

In case b) in subclause 5.4.5.3.1, i.e. upon reception from an SMSF of an SMS payload, the AMF shall:

a)
set the Payload container type IE to "SMS";

b)
set the Payload container IE to the SMS payload; and

c)
select the access type to deliver the DL NAS TRANSPORT message as follows in case the access type selection is required:

1)
if the UE to receive the DL NAS TRANSPORT message is registered to the network via both 3GPP access and non-3GPP access, and the SMS allowed IE in the 5GMM context of the UE is set to "both 3GPP access and non-3GPP access", then the AMF selects non-3GPP access if the UE is in MICO mode and in 5GMM-IDLE state for 3GPP access. Otherwise, the AMF selects either 3GPP access or non-3GPP access; and

2)
otherwise, the AMF selects 3GPP access.

NOTE:
The AMF selects an access type between 3GPP access and non-3GPP access based on operator policy.

In case c) in subclause 5.4.5.3.1 i.e. upon reception from an LMF of an LPP message payload, the AMF shall:

a)
set the Payload container type IE to "LTE Positioning Protocol (LPP) message container";

b)
set the Payload container IE to the LPP message payload received from the LMF; and

c)
set the Additional information IE to the routing information associated with the LMF from which the LPP message was received.

In case d) in subclause 5.4.5.3.1 i.e. upon reception of a transparent container from the UDM to be forwarded to the UE, the AMF shall:

a)
set the Payload container type IE to "transparent container"; and

b)
set the Payload container IE to the transparent container received from the UDM.

In case e) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded due to routing failure, the AMF shall:

a)
include the PDU session ID in the PDU session ID IE;

b)
set the Payload container type IE to "N1 SM information";

c)
set the Payload container IE to the 5GSM message which was not forwarded; and

d)
set the 5GMM cause IE to the 5GMM cause #90 "payload was not forwarded".

In case f) in subclause 5.4.5.3.1, i.e. upon sending a single uplink 5GSM message which was not forwarded due to congestion control, the AMF shall:

a)
include the PDU session ID in the PDU session ID IE;

b)
set the Payload container type IE to "N1 SM information";

c)
set the Payload container IE to the 5GSM message which was not forwarded;

d)
set the 5GMM cause IE to the 5GMM cause #22 "Congestion", the 5GMM cause #67 "insufficient resources for specific slice and DNN" or the 5GMM cause #68 "insufficient resources for specific slice"; and

e)
include the Back-off timer value IE.

* * * Next Change * * * *
5.6.3
Notification procedure

5.6.3.1
General

The notification procedure is used by the network:
a)
to request the UE, by sending the NOTIFICATION message over 3GPP access, to re-activate the user-plane resources of PDU session(s) associated with non-3GPP access over 3GPP access when the UE is in 5GMM-IDLE mode over non-3GPP access and in 5GMM-CONNECTED mode over 3GPP access; or

b)
to request the UE, by sending the NOTIFICATION message over non-3GPP access, to re-activate user-plane resources of the PDU session(s) associated with 3GPP access over 3GPP access when the UE is in 5GMM-CONNECTED mode over non-3GPP access and in 5GMM-IDLE mode over 3GPP access when the UE is not in MICO mode.
5.6.3.2
Notification procedure initiation

The network shall initiate the notification procedure by sending the NOTIFICATION message to the UE and start timer T3565 (see example in figure 5.6.3.2.1). 
For case a) in subclause 5.6.3.1, the NOTIFICATION message is sent from the network to the UE via 3GPP access with access type indicating non-3GPP access.
For case b) in subclause 5.6.3.1, the NOTIFICATION message is sent from the network to the UE via non-3GPP access with access type indicating 3GPP access when the UE is not in MICO mode.
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Figure 5.6.3.2.1: Notification procedure

For case a) in subclause 5.6.3.1, upon reception of NOTIFICATION message, the UE shall initiate a service request procedure over 3GPP access as specified in subclauses 5.6.1.

For case b) in subclause 5.6.3.1, upon reception of NOTIFICATION message:

a)
if the UE is in 5GMM-REGISTERED.NORMAL-SERVICE state, the UE shall initiate a service request procedure over 3GPP access as specified in subclauses 5.6.1;
b)
if the UE is in 5GMM-REGISTERED.ATTEMPTING-REGISTRATION-UPDATE state, the UE shall initiate a mobility registration updating procedure over 3GPP access as specified in subclauses 5.5.1.3; or
c)
if the UE is in 5GMM-REGISTERED.NO-CELL-AVAILABLE state or 5GMM-REGISTERED.PLMN-SEARCH state, the UE shall respond with NOTIFICATION RESPONSE message indicating failure to re-activate the user plane resources of PDU sessions.

Upon reception of NOTIFICATION message:


For case b) in subclause 5.6.3.1, if the UE is in 5GMM-REGISTERED.NO-CELL-AVAILABLE state or 5GMM-REGISTERED.PLMN-SEARCH state and the PDU sessions associated with the 3GPP access are locally deactivated in the UE;

then the UE shall respond with NOTIFICATION RESPONSE message indicating with the PDU session status information element that its PDU sessions are locally deactivated.

For case b) in subclause 5.6.3.1, upon reception of NOTIFICATION message, the UE shall stop the timer T3346, if running.

5.6.3.3
Notification procedure completion

Upon reception of SERVICE REQUEST message or REGISTRATION REQUEST message, the AMF shall stop T3565 and proceed service request procedure as specified in subclauses 5.6.3.1 or mobility registration updating procedure as specified in subclauses 5.5.1.3. If no user-plane resources of PDU session(s) need to be re-activated, the AMF should notify the SMF that the UE was reachable but did not accept to re-activate the user-plane resources of PDU session(s).
Upon reception of NOTIFICATION RESPONSE message, the AMF shall stop T3565 and should notify the SMF that the UE is unreachable, and:

-
For case b) in subclause 5.6.3.1, if the NOTIFICATION RESPONSE message includes the PDU session status information element indicating that the PDU sessions associated with the 3GPP access are inactive in the UE, then the AMF shall release all those PDU sessions locally (without peer-to-peer signalling between the UE and the network) which are active on the AMF side associated with 3GPP access, but are indicated by the UE as being inactive, and shall request the SMF to release all those PDU sessions locally.

5.6.3.4
Abnormal cases on the network side
The following abnormal cases can be identified:
a)
Expiry of timer T3565.


The network shall, on the first expiry of the timer T3565, retransmit the NOTIFICATION message and shall reset and start timer T3565. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3565, the procedure shall be aborted. In addition, upon the fifth expiry of timer T3565:


For case a) in subclause 5.6.3.1, the AMF should notify the SMF that the UE is unreachable. The AMF may enter 5GMM-IDLE mode over 3GPP access.


For case b) in subclause 5.6.3.1, the AMF may either:

1)
perform the paging procedure over the 3GPP access; or

2)
notify the SMF that the UE is unreachable.
NOTE:
Whether the AMF performs the paging procedure or notifies the SMF is up to operator’s policies.
b)
REGISTRATION REQUEST message indicating either "initial registration" or "5GS emergency registration"received over 3GPP access when notificaton procedure is ongoing over non-3GPP access; or

REGISTRATION REQUEST message indicating either "initial registration" or "5GS emergency registration" received over non-3GPP access when notificaton procedure is ongoing over 3GPP access.

If an integrity-protected REGISTRATION REQUEST message is received from the UE and successfully integrity checked by the network, the network shall abort the notificaton procedure. If the REGISTRATION REQUEST message received is not integrity protected, or the integrity check is unsuccessful, the notification procedure shall be progressed. The notification procedure shall be aborted when the primary authentication and key agreement procedure performed during registration procedure for initial registration is completed successfully.
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