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Abstract of the contribution: solutions for Key Issue 3
1. Introduction
This paper proposes a MICO/PSM mode based solution for KI #3: coordinated leaving for multi-USIM device.
2. Proposal
This paper proposes mechanisms for Multi-USIM devices to make a coordinated leaving from the current 5GS or EPS system, using the MICO mode or PSM mode respectively. 
* Start of change * 
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6.X
Solution #X: MICO/PSM mode based leaving and resumption solutions
6.X.1
Introduction
The solutions mainly address the key issue 3: Coordinated leaving for multi-USIM device.

6.X.2
Functional Description
The solution is based on the existing MICO mode and PSM mode mechanisms in 5GS and EPS respectively.
The coordinated leaving procedure can be done when the UE negotiates with the current system ("system A associated with USIM A") to enter MICO mode or PSM mode using a registration procedure for 5GS or TAU procedure for EPS. See TS 23.501 [4], TS 23.502 [x], TS 23.401 [y], TS 23.682 [z] for detailed descriptions of MICO mode and PSM mode and relevant procedures.
After the UE ends the service in the other system ("system B") associated with USIM B, or wants to receive important MT service for system A, or has MO signal or data to be transferred to system A, the UE can resume the service for USIM A in system A.
The resumption procedure can be done when the UE re-negotiates with system A to end the MICO or PSM mode using a registration procedure for 5GS or attach/TAU procedure for EPS. Or, the UE may just initiate a Service Request procedure for transmitting the MO signal or data in system A, e.g. to send a keep-alive message. 
The solution can be used for both EPS and 5GS.
6.X.3
Procedures
The following procedures for coordinated leaving apply to CM-IDLE, CM-CONNECTED with RRC-INACTIVE and CM-connected mode.
6.X.3.1
MICO-based leaving procedure in 5GS

Figure 6.x.3.1-1 is the flow of MICO-based leaving procedure in 5GS.
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Figure 6.X.3.1-1: MICO-based Leaving procedure in 5GS

0. Trigger in the UE for leaving the current system takes effect (e.g. responding to a MT service paging in system B, or initiating MO signalling or data transmission in system B, etc.) If the UE is in CM-CONNECTED mode, the UE may locally release or suspend the existing PDU sessions.
1. The UE sends a Registration Request message to the AMF including MICO mode preference. The UE may provide a requested Active Time value, which is set to a specific value (e.g. zero) to indicate it has to enter the MICO mode immediately.  
2. The AMF sends the Registration Accept message to the UE as specified in TS 23.502 [x]. The Registration Accept message indicates the acceptance of MICO mode.
3. If the UE is in CM-CONNECTED mode, the AMF initiates the AN release procedure as described in step 2 to 7 of clause 4.2.6 in TS 23.502 [x] to deactivate all the User Plane connections of the existing PDU sessions (if any) of the UE.
6.X.3.2
MICO-based resumption procedure in 5GS

Normal MICO mode ending procedures apply (e.g. UE initiating a Registration Request without MICO mode preference, periodic registration timer expires, etc.) in system A. 
Alternatively, the UE can just initiate a Service Request procedure for transmitting the MO signal or data in system A, e.g. to send a keep-alive message, and then leave system A again.
6.X.3.3
PSM-based leaving procedure in EPS
Figure 6.x.3.3-1 is the flow of PSM-based leaving procedure in EPS.
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Figure 6.X.3.3-1: PSM-based Leaving procedure in EPS

0. Trigger in the UE for leaving the current system takes effect (e.g. responding to a MT service paging in system B, or initiating MO signalling or data transmission in network B, etc.) If UE is in ECM-CONNECTED mode, UE may locally release or suspend the existing PDN connections
1. The UE sends a TAU request message to the MME. The TAU request message includes a requested Active Time value, which is set to a specific value (e.g. zero) to indicate that it has to enter the PSM mode immediately.
2. The MME sends a TAU Accept message to the UE as described in TS 23.401 [x]. The TAU Accept message includes the Active Time value.
3. If the UE is in ECM-CONNECTED mode, the MME initiates the S1 release procedure as described in step 2 to 7 of clause 5.3.5 in TS 23.401 [x].

6.X.3.4
PSM-based resumption procedure in EPS

Normal PSM mode ending procedures apply (e.g. UE initiating a TAU Request without Active Time value, periodic TAU timer expires, etc.) in system A. 
Alternatively, the UE can just initiate a Service Request procedure for transmitting the MO signal or data in system A, e.g. to send a keep-alive message, and go away again.
6.X.4
Impacts on existing entities and interfaces
UE:
-
When leaving the current system, initiate the registration procedure for entering MICO mode if the current system is 5GS, or initiate the TAU procedure for entering PSM mode if the current system is EPS. 
* End of changes * 
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