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Abstract of the contribution: This contribution provides a way forward for KI#1 on how to avoid unnecessary interruptions of the service in the current system
1. Introduction
This contribution evaluates the different solutions for KI#1 on how to avoid unnecessary interruptions of the service in the current system and proposes a way forward.

2. Discussion

Several Solutions in the TR 23.761 address KI#1 Handling of Mobile Terminated service with Multi-USIM device. These solutions can be further divided into 2 categories: 

· One is focusing on how the provide information from the network to the UE for the MT service, thus device/user can make decision on if the current ongoing service shall be interrupted. Solution 1, 9 are part of this category. Solution #7, 8, 12, 13 can be interpreted covering this aspect implicitly.
· Another one is focusing on how the system can avoid undesirable operations (e.g. unnecessary paging) at the first place. Solution 2, 3, 5, 7, 8, 10, 11, 12, 13 are part of this category 

This paper focus on the evaluation of the solutions in the 1st category above.

2.1 Solutions for avoiding unnecessary interruptions of the service in the current system
Following KI#1 solutions address how to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and saving system resources.
	Solution #1
	Introducing “paging cause” in paging request. Paging cause is formulated by network based on DSCP and other possible info (e.g. APN/DNN/QoS and MT signalling). Device/User can, based on the paging cause, decide if current communication shall be interrupted.


	Solution #9
	Introducing a solution for UE to provide preferred/non-preferred MSISDN list to TAS, which can in turn to decide the DSCP value of the packets for the MT call (then the DSCP values will decide the paging cause setting as specified in solution 1). This is based on the basic mechanism of solution 1.

	Solution #7
	A solution to push “paging request” from one system to UE via IP network and the user plane of the other system. UE responds to the paging request to either stop or encourage paging in different systems. New network function (e.g. paging server interacts between packer core and IP network) is introduced.
The solution implies that push notification may include info which supports UE decision making (i.e. if the current communication shall be interrupted).

	Solution #8
	A solution to deliver NAS notification (instead of paging request) of one system via user plane of another system. This is achieved by UE registers via N3IWF (via IP tunnel of the other system), thus the AMF can normally consider the UE is reachable via N3IWF and can deliver NAS notification in case of MT service.
it provides the possibility for UE monitoring paging only in one system. The NAS notification can include MT service related info for UE decision making.

	Solution #12
	Similar to solution 7/8, the delivery of “paging request/NAS notification” via the other system. However, the “paging request/NAS notification” is delivered as SMS from one system to another via SCEF/NEF and the SMS-SC.
The solution implies that the SMS may include info which supports UE decision making (i.e. if the current communication shall be interrupted).

	Solution #13
	Different from solution 8, the solution promotes to deliver MT service payload of one system via ePDG/N3IWF and the user plane tunnel of other system totally.

	Solution #x
	


3. Proposal
This paper proposes to the following in TR 23.761 

* Start of change * 

7
Evaluation

Editor's note:
This clause will provide a general evaluation of the solutions.

7.x
Evaluation of Solutions for Key Issue #1 related to how to avoid any unnecessary interruptions of service in the current system
Solutions #1, #9 for KI#1 are related to the aspect of avoidance of the unnecessary interruptions of service in the current network as specified in clause 5.1.1 of TR 23.761. Solutions #7, #8, #12 and #13 can be interpreted as address the aspect implicitly. Below is a summary of the solutions: 
	Solution #1
	Introducing “paging cause” in paging request. Paging cause is formulated by network based on DSCP and other possible info (e.g. APN/DNN/QoS and MT signalling). Device/User can, based on the paging cause, decide if current communication shall be interrupted.


	Solution #9
	Introducing a solution for UE to provide preferred/non-preferred MSISDN list to TAS, which can in turn to decide the DSCP value of the packets for the MT call (then the DSCP values will decide the paging cause setting as specified in solution 1). This is based on the basic mechanism of solution 1.

	Solution #7
	A solution to push “paging request” from one system to UE via IP network and the user plane of the other system. UE responds to the paging request to either stop or encourage paging in different systems. New network function (e.g. paging server interacts between packer core and IP network) is introduced.
The solution implies that push notification may include info which supports UE decision making (i.e. if the current communication shall be interrupted).

	Solution #8
	A solution to deliver NAS notification (instead of paging request) of one system via user plane of another system. This is achieved by UE registers via N3IWF (via IP tunnel of the other system), thus the AMF can normally consider the UE is reachable via N3IWF and can deliver NAS notification in case of MT service.
it provides the possibility for UE monitoring paging only in one system. The NAS notification can include MT service related info for UE decision making.

	Solution #12
	Similar to solution 7/8, the delivery of “paging request/NAS notification” via the other system. However, the “paging request/NAS notification” is delivered as SMS from one system to another via SCEF/NEF and the SMS-SC.
The solution implies that the SMS may include info which supports UE decision making (i.e. if the current communication shall be interrupted).

	Solution #13
	Different from solution 8, the solution promotes to deliver MT service payload of one system via ePDG/N3IWF and the user plane tunnel of other system totally.


Solution 1 proposes the introduce of paging cause in the paging request message which can be used by the UE to determine if the current service shall be interrupted. It further proposes the formulation of the page cause based on DSCP/QoS and NAS signalling in the network entities for different MT data/signalling. Solution 9 proposes that the TAS (Telephone Application Server) shall set the DSCP based on a preferred/non-preferred MSISDN list that provided by the UE. This is a further sub-categorization of IMS voice service, in case IMS voice is allowed in different systems for individual USIM/subscription. 
For solution #7, #8, #12 and #13, all of them introduce rather complicated system level impacts. The benefits, considering the cost/complexity, is questionable. Solution 13 proposes even traffic from one system is delivered via another system. This against the entire meaning of having multiple USIMs at the first place. Thus, they are not recommended for the normative phase work in rel-17.

Based on above, it’s recommended to have the following as the way forward:
- 
Paging cause shall be supported in the paging request to indicate the nature of the triggering MT service. The paging cause shall be standardized. Paging cause values proposed in solution 1 shall be used as a base for normative work.
- 
The formulation of the paging cause in different network functions in solution 1 shall be used as a base for normative work.
* Next change * 

8
Conclusions
Editor's note:
This clause will capture conclusions from the study.
8.x
Key Issue #1 Handling of Mobile Terminated service with Multi-USIM device
- 
Paging cause shall be supported in the paging request to indicate the nature of the triggering MT service. The paging cause shall be standardized. Paging cause values proposed in solution 1 shall be used as a base for normative work.

- 
The formulation of the paging cause in different network functions in solution 1 shall be used as a base for normative work.

* End of changes * 
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