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1. Introduction
Objective 2 in the RAN Feature WID approved in RAN#86 (RP-193263) states that the mechanism for “notifying Network A of its switch from Network A” will be studied only for the case where “Network A is NR”.

	The detailed objectives of the Work Item are:
1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]

· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:

· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.

· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise , specify mechanism for an incoming page to indicate to the UE whether the service is voLTE/VoNR.[ RAN2]

· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.

· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx

UE SIMs may belong to same or different operators. 

USIM can be a physical SIM or eSIM. 

Coordination with relevant WGs, such as SA2, should be considered where relevant. 

Specification change should focus on NR side for objective 1.

NOTE 1:
Single Rx allows MUSIM UE to receive traffic from only one network at one time, Dual Rx allows MUSIM UE to simultaneously receive traffic from two networks. Single Tx allows MUSIM UE to transmit traffic to one network at one time, dual Tx allows MUSIM UE to simultaneously Transmit traffic to two networks. (The terms Single Rx/Tx and Dual Rx/Tx do not refer to a device type. A single UE may, as an example, uses Dual Tx in some cases but Single Tx in other cases)
NOTE 2: Co-ordination between involved operators is not expected.


This “notification to Network A of switch from Network A” corresponds to the SA2 study on coordinated leaving that is documented in TR 23.761 as Key Issue #3.

In the last meeting there were several solution proposals for coordinated leaving, focusing on either NAS-level or RAN-level mechanisms for coordinated leaving, or both:

	S2-1911115
	P-CR
	Approval
	23.761: MUSIM solutions for Key Issue 3 .
	Ericsson
	Rel-17
	FS_MUSIM
	
	NAS-level and RRC-level procedures

	S2-1911731
	P-CR
	Approval
	23.761: Solution for Pause and Restart procedure .
	Qualcomm Incorporated
	Rel-17
	FS_MUSIM_
	
	NAS level

	S2-1911357
	P-CR
	Approval
	23.761: Solution for short and long suspension of connection for coordinated leaving.
	Motorola Mobility, Lenovo
	Rel-17
	FS_MUSIM_
	
	RRC-level for “short” and NAS-level for “long”

	S2-1911692
	P-CR
	Approval
	23.761: Solution for KI#3: RAN Based UE Initiated Release Request.
	Huawei, HiSilicon
	Rel-17
	FS_MUSIM
	
	RRC-level


In the light of Objective 2 in the RAN WID that seems to exclude E-UTRA-related changes for MUSIM on this specific topic, we believe that the system-level work on coordinated leaving should focus on NAS-level mechanisms only. The main reason for this is that MUSIM applies not only to the case where a Dual-USIM device is connected to 5GS on both USIMs, but also to the case where either or both of the two systems is EPS (refer to LS IN from SA#84 in SP-190573). From system-level perspective it makes little sense to work on mechanisms that only apply 5GS, but not in EPS.

While the SA2 study on FS_MUSIM does not preclude having different solutions for 5GS and EPS (e.g. RRC-level for 5GS; NAS-level for EPS), we believe that it is better to have a common solution for both systems. 

Proposal 1: Based on the RAN decision on mechanisms “to notify Network A of switch from Network A” it is proposed to focus the work on Key Issue #3 on NAS-level solutions only.
Below is a shortened version of S2-1911115 (Ericsson) that focuses on the NAS-level mechanisms only. It is proposed to agree it for inclusion in TR 23.761.
* Start of change * 

6.X
Solution #X: NAS-level solution for coordinated leaving and resumption
6.X.1
Introduction
The solutions address Key Issue 3: Coordinated leaving for multi-USIM device.

6.X.2
Functional Description
For the single receiver multi-USIM device, if USIM A is registered in 3GPP system (e.g. PLMN A), and decides to establish connection for USIM B in 3GPP system (e.g. PLMN B), either to respond a MT service paging or possibly a long stay in PLMN B, the USIM A informs the PLMN A that USIM A is leaving and PLMN A may suspend the DL service for USIM A. 

The leaving procedure is done at NAS level. The UE may provide release assistance information to the network to help the network for MT service delivery decision or modify the periodic mobility timer info.

After UE end the service in PLMN B for USIM B, or receives important MT service for PLMN A, the UE can resume the service for USIM A in PLMN A.

The resumption procedure is also done at NAS level.

The solution can be used for both LTE and 5G.

6.X.3
Procedures
The procedures for suspend covers both RRC inactive and CM-IDLE mode.
6.x.3.1
NAS Leaving procedure

6.x.3.1.1
NAS Leaving procedure in 5GS

Figure 6.x.3.1-1 is the call flow of NAS Leaving procedure in 5GS.
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Figure 6.x.3.1.1-1: NAS Leaving procedure in 5GS

1. UE sends NAS Service request to AMF indicating the cause of release. The UE also optionally provides the release assistance info which includes the following:

- PDU sessions or services that the UE want network to trigger (or not trigger) MT service delivery indication

- The time period expected by the UE that will be away from this serving network 

2. AMF sends the N2 Initial UE context setup request or UE context release indicating the connection release and also including the NAS Service Accept message. The AMF may also provide updated periodic mobility info (e.g. new periodic mobility registration timer) based on the info received in step 1 from UE and the local policy in AMF. 

3. RAN deliver the NAS message and release the RRC connection with UE. 
4. Based on local policy and release assistance info provided by UE, AMF sends the N11 message to SMF indicating the N3 tunnel release and also includes the MT data handling info. The MT data handling info shall include the following:

-
If UE shall be considered not reachable for the PDU session/Service

-
The possible time period that will be not reachable

5. Based on the MT data handling info, policy from PCF, DNN/S-NSSAI info in the subscription or local configuration, the SMF decides how to handle the PDU session. 

For PDU session 1, the SMF1 decides to discard/block the DL data transmission and send N4 Session Modification request message to UPF1 with data handling instruction information.

6. Based on the received data handling instruction information, UPF1 keeps the PDU session context but discard/block the DL data. The UPF1 send a response message to SMF 1. 

7. The SMF1 send response message back to AMF. If SMF does not receive indication of the UE resumption in certain period of time, the SMF may request the release the PDU session.

For a different PDU session, The SMF/UPF (SMF-2/UPF-2) may decide to discard/block the DL data for certain period of time. After this period, DL data shall trigger the UPF request for the N3 tunnel setup as normal when there is no N3 tunnel.
6.x.3.1.2
NAS Leaving procedure in EPS

Figure 6.x.3.1.2-1 is the call flow of NAS Pause procedure in EPS.
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Figure 6.x.3.1.2-1: NAS leaving procedure in EPS

1. UE sends NAS Extended Service request to MME indicating the cause of release. The UE also optionally provides the release assistance info which includes the following:

- PDU sessions or services that the UE want network to trigger (or not trigger) MT service delivery indication;

- The time period expected by the UE that will be away from this serving network.

2. MME sends the N2 Initial UE context setup request or UE context release indicating the connection release and also including the NAS Service Accept message. The MME may also provide updated periodic mobility info (e.g. new periodic update timer) based on the info received in step 1 from UE and the local policy in AMF. 

3. RAN deliver the NAS message and release the RRC connection with UE. 
Step 4 to Step 7 are the same as step 4 to step 7 in clause 6.x.3.1.1.

6.x.3.2
NAS Resumption procedure

6.x.3.2.1
NAS Resumption procedure in 5GS

Figure 6.x.3.2.1-1 is the call flow of NAS resumption procedure in 5GS.
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Figure 6.x.3.2.1-1 NAS Resumption procedure in 5GS 

1. UE sends the NAS Service Request or Registration Request message to AMF. The UE may include return indication if leaving procedure was performed previously and new periodic mobility info has been received.

2. AMF sends N11 message to SMF with return indication for different PDU sessions/Services.

3. SMF sends return indication to UPF. UPF data handling becomes normal (e.g. DL data will trigger N3 tunnel setup request).

4. SMF sends the response message to AMF.

5. AMF sends the NAS accept message to UE. The AMF may also provide normal periodic mobility info to UE, if the UE was provided with adjusted periodic mobility info in previous leaving procedure.

6.x.3.2.2
NAS resumption procedure in EPS

Figure 6.x.3.2.2-1 is the call flow of NAS resumption procedure in EPS.
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Figure 6.x.3.2.2-1 NAS resumption procedure in EPS 

1. UE sends the NAS Extended Service Request or TAU Request message to MME. The UE may include return indication if leaving procedure was performed previously and new periodic mobility info has been received.

2. MME sends S11 message to SGW with return indication for different PDN connections/services.

3. SGW sends S5/S8 message to PGW with return indication. PGW data handling change to normal handling.

4. SGW sends the response message to MME.

5. MME sends the NAS service or TAU accept message to UE. The MME may also provide normal periodic mobility info to UE, if the UE was provided with adjusted periodic mobility info in previous leaving procedure.

6.X.4
Impacts on existing entities and interfaces
SMF:

- decides how to handle the PDU session after receiving the release assistance information from N11 message.

- initiates MT data handling instruction to UPF.

- optionally decide if the PDU session shall be removed based on timer if UE does not perform resumption.

- receiving return indication and initiate normal MT data handling instruction to UPF.

UPF: 

- block/discard DL data for the PDN connection. 

- or block/discard the DL data based on timer. After the timer expired, UPF recovers the normal data handling.

- receiving instruction from SMF to switch from block/discard data to normal data handling.

AMF:

- receives the UE release related info from UE through NAS message or from RAN through N2 message.

- provide NAS response to UE.

- forwards the release assistance info to SMF.

UE:

- Supports NAS leaving procedure with release assistance info.

* End of changes * 
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