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Abstract of the contribution: Proposes a solution for network coordination when the multiple USIMs in the Multi-USIM device are served by the same serving network.

1	Background
[bookmark: _Toc510607461]Proposes a solution for network coordination when the multiple USIMs in the Multi-USIM device are served by the same serving network.
* * * * Start of Change * * * *
[bookmark: _Toc510607499][bookmark: _Toc518306733]6.X	Solution #X: PDU tunnelling across USIMs in a MUSIM device
[bookmark: _Toc510607500][bookmark: _Toc518306734]6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc510607501][bookmark: _Toc518306735]The solution applies to Key Issue #3 "Coordinated leaving for Multi-USIM device".
The solution applies to both 5GS and EPS.
6.X.2	Functional Description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc510607502][bookmark: _Toc518306736]The solution is based on establishing a first PDU session on the original USIM where the PDU session needs to be established, and a stand-by PDU session for the same USIM’s service on the peer USIM in a MUSIM device. 
The solution builds on top of "Solution #X: Communication Suspension and Resumption" that introduces PDU Session Modification procedure to indicate PDU Session suspension and resumption. 
The PDU session for USIM A is established on both USIM A and USIM B. The PDU session associated with the USIM which is currently in RRC/CM connected state shall be in active state, while the PDU session associated with the suspended USIM shall be in suspended state. USIM B may also independently establish PDU session for providing service to the user via USIM B.
The solution introduces the concept of ‘Linked PDU Session ID’ that may be included by UE and SMF in PDU Session Establishment and PDU Session Modification procedures. Linked PDU Session ID enables SMF to identify and link the active and stand-by PDU sessions and is defined as follows:
Linked PDU Session ID of standby PDU Session: Latest available 5G-GUTI of active USIM + PDU Session ID of active PDU session.
Linked PDU Session ID of active PDU Session: Latest available 5G-GUTI of suspended USIM + PDU Session ID of standby PDU session.
6.X.3.1	Procedures when USIM A and USIM B are served by same SMF
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc510607503][bookmark: _Toc518306737]The solution has impact on the PDU Session establishment procedure in TS 23.502 clause 4.3.2.2 and the PDU Session Modification procedure in TS 23.502 clause 4.3.3. 
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1. PDU Session establishment procedure [PDU Session ID=1]


2a. PDU Session establishment request [PDU Session ID=2, Linked PDU Session ID = 5G-GUTI of USIM1 + PDU Session ID of PDU Session of USIM1]

2b. PDU Session establishment accept [PDU Session ID=2, Linked  PDU Session ID = 5G-GUTI of USIM1 + PDU Session ID of IMS PDU Session of USIM1]
3. PDU Session Modification procedure [PDU Session ID=2, Suspend]
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5. PDU Session Modification procedure [PDU Session ID=1, Suspend]


		   6. PDU Session Modification procedure [PDU Session ID=2, Resume]





Figure 6.X.3.1-1: Active Standby PDU Session transitions
1.	UE using USIM 1 initiates PDU Session establishment procedure as described in TS 23.502 clause 4.3.2. The PDU Session ID allocated as part of this procedure is PDU Session ID=1. As part of Nsmf_PDUSession_CreateSMContext Request in this procedure, the AMF shall update the SMF with the 5G-GUTI for USIM 1.
2.	UE initiates PDU Session establishment for USIM 1’s PDU session via USIM 2, as described in TS 23.502 clause 4.3.2. The PDU Session ID allocated as part of this procedure is is PDU Session ID=2. Additionally, UE shall include ‘Linked PDU Session ID’ which links PDU Session ID=2 in SMF with the PDU Session ID=1 previously established on USIM 1.
3.	UE using USIM 2 initiates PDU Session Modification procedure as described in TS 23.502 clause 4.3.3 to indicate PDU Session suspension for PDU session ID=2. As part of Nsmf_PDUSession_UpdateSMContext request in this procedure, the AMF shall update the SMF with the 5G-GUTI for USIM 2.
4.	If the UE is in CM-IDLE state on 3GPP access using USIM 2, the AMF sends a Paging Request to RAN node(s) via 3GPP access. 
5.	The UE using USIM 1 initiates a PDU Session Modification procedure as described in TS 23.502 clause 4.3.3 to indicate PDU Session suspension. As part of Nsmf_PDUSession_UpdateSMContext request in this procedure, the AMF shall update the SMF with the 5G-GUTI for USIM 1.
6.	The UE using USIM 2 initiates PDU Session Modification procedure to indicate PDU Session resumption for PDU Session ID=2. As part of Nsmf_PDUSession_UpdateSMContext request in this procedure, the AMF shall update the SMF with the 5G-GUTI for USIM 2. At this stage, USIM1’s PDU Session ID=1 is available to the user via PDU Session ID=2 on USIM 2. 

6.X.3.2	Procedures when USIM A and USIM B are served by different SMF in same PLMN
Editor's note:	This clause describes high-level procedures and information flows for the solution.
The solution has impact on the PDU Session establishment procedure in TS 23.502 clause 4.3.2.2 and the PDU Session Modification procedure in TS 23.502 clause 4.3.3. PCF
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1. PDU Session establishment procedure [PDU Session ID=1]



2a. PDU Session establishment request [PDU Session ID=2, Linked PDU Session ID = 5G-GUTI of USIM1 + PDU Session ID of PDU Session of USIM1]	

2b. PDU Session establishment accept [PDU Session ID=2, Linked  PDU Session ID = 5G-GUTI of USIM1 + PDU Session ID of IMS PDU Session of USIM1]
3. SMF1 and SMF2 communication established via N16 Interface

4. PDU Session Modification procedure [PDU Session ID=2, Suspend]


5. Paging6. PDU Session Modification procedure [PDU Session ID=1, Suspend]


7. Paging8. AMF1/SMF1 informs SMF2 to provide resource for PDU Session ID = 2


9. Network-initiated PDU Session Modification Command [PDU Session ID=2, Resume]


10. SMF2 sends Accumulated Data Usage Report of PDU Session ID = 2 to SMF1
11. SMF1 forwards Accumulated Data Usage Report of PDU Session ID = 2 to PCF

Figure 6.X.3.2-1: Active Standby PDU Session transitions between different SMFs
1.	UE using USIM 1 initiates PDU Session establishment procedure as described in TS 23.502 clause 4.3.2. The PDU Session ID allocated as part of this procedure is PDU Session ID=1. As part of Nsmf_PDUSession_CreateSMContext Request in this procedure, the AMF1 shall update the SMF1 with the 5G-GUTI for USIM 1.
2.	UE initiates PDU Session establishment for USIM 1’s PDU session via USIM 2, as described in TS 23.502 clause 4.3.2. The PDU Session ID allocated as part of this procedure is is PDU Session ID=2. Additionally, UE shall include ‘Linked PDU Session ID’ which links PDU Session ID=2 in SMF2 with the PDU Session ID=1 previously established on USIM 1. 
3.	Utilizing the Linked PDU Session ID, SMF1 and SMF2 communication is established via N16 interface.
4.	UE using USIM 2 initiates PDU Session Modification procedure as described in TS 23.502 clause 4.3.3 to indicate PDU Session suspension for PDU session ID=2. As part of Nsmf_PDUSession_UpdateSMContext request in this procedure, the AMF2 shall update the SMF2 with the 5G-GUTI for USIM 1.
5.	If the UE is in CM-IDLE state on 3GPP access using USIM 2, the AMF2 sends a Paging Request to RAN node(s) via 3GPP access. 
6.	The UE using USIM 1 initiates a PDU Session Modification procedure as described in TS 23.502 clause 4.3.3 to indicate PDU Session suspension.  As part of Nsmf_PDUSession_UpdateSMContext request in this procedure, the AMF1 shall update the SMF1 with the 5G-GUTI for USIM 1.
7.  The AMF1 sends a Paging Request to RAN node(s) via 3GPP access for UE using USIM1. Paging for UE using USIM1 fails.
8.	As part of Nsmf_PDUSession_UpdateSMContext request, the AMF1 shall update the SMF1 with the 5G-GUTI for USIM 1. As a part of Nsmf_PDUSession_Update SMF1 shall update SMF2 with the 5G-GUTI for USIM 1. At this stage, USIM 1’s PDU Session ID=1 is available to the user via PDU Session ID=2 on USIM 2.
9. 	SMF2 initiates PDU Session Modification Command procedure towards UE using USIM2 to indicate PDU Session resumption for PDU Session ID=2. 
10.	SMF2 sends accumulated data usage report of PDU Session ID = 2  to SMF1 as a part of Nsmf_PDU_Session_Release or Nsmf_PDU_Session_StatusNotify.
[bookmark: _GoBack]11.  SMF1 forwards accumulated data usage report of PDU Session ID = 2 to PCF for billing purpose.

6.X.4	Impacts on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
[bookmark: _Toc510607504][bookmark: _Toc518306738][bookmark: _Hlk500857602]For 5GS:
AMF needs to be able to inform SMF about the 5G-GUTI in Nsmf_PDUSession_CreateSMContext Request message and Nsmf_PDUSession_UpdateSMContext request message.
UE, AMF, SMF, UPF and NG-RAN need to be able to handle PDU Session Modification procedure with Suspension/Resumption.
UE, SMF need to be able to handle Linked PDU Session ID which may be included in PDU Session Establishment Request and PDU Session Establishment Accept.
For EPS:
MME needs to be able to inform SGW/PGW about the GUTI.
UE and MME need to be able to handle bearer modification procedure with Suspension/Resumption.
UE, SGW, PGW need to be able to handle Linked EPS Bearer Identity which may be included in UE requested bearer resource modification procedure.
6.X.5	Evaluation
Editor's note:	This clause provides an evaluation of the solution.


* * * * End of Change * * * *
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