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Abstract of the contribution: This contribution provides a way forward for KI#1 on how to avoid undesirable operations in the system where MT services are triggered when UE is not in CONNECTED state.
1. Introduction
This contribution evaluates the different solutions for KI#1 on how to avoid undesirable operations and propose 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 2nd category above.

2.1 Solutions for avoiding undesirable operations
Following KI#1 solutions address how to prevent the other system, which triggered the paging message, from performing undesirable operations (e.g. wasting resources, reaching misleading assumption of reachability, etc.). The table below is a short summary of the main principles in these solutions
	Solution #2
	UE negotiates one-off “absence time” with current system, when paging is received from the other system. Activities (e.g. monitoring paging, light NAS procedures…) with the other system during the “absence time” are possible. 
UE may decide to switch to other system totally during the absence time by initiating leaving procedure in the current system based on solutions for KI #3. 



	Solution #3
	Based on periodic “absence time” mechanism from the current system, the UE can monitor paging in the other system. If the UE wants to reject (avoid paging repetition) the paging, from the other system, a NAS message with “busy” indication shall be sent by UE.



	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.

	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 and will not miss any MT service notification.


	Solution #10
	UE provides “paging filtering” rules to the network. When CN/RAN need to trigger the paging due to MT service, the “paging filtering” rules shall be used to determine if the paging shall be triggered. The detail of the “paging filtering” rules is FFS.



	Solution #11
	Network provides max paging response time value to the UE for a registered UE. If the User does not response to a paging request in time (e.g. engaged in the current system communication), the UE can trigger a paging response procedure including a NAS message indicating rejection from UE.



	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.

	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 #5
	Solution 5 is mainly for KI#3. However, it also proposes that the UE may provide assistance info (PDU session IDs or service types that are not interested by UE after leaving) during leaving procedure. And this assistance info can be used by network to handle the MT service and avoiding undesirable paging.


3. Proposal
This paper proposes to the following in TR 23.761 
* Start of change * 
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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 undesirable operations
Many solutions (#2, #3, #5, #7, #8, #10, #11, #12, #13) are related to the aspect of avoidance of undesirable operations as specified in clause 5.1.1 of TR 23.761. Below is a summary of the solutions:
	Solution #2
	UE negotiates one-off “absence time” with current system, when paging is received from the other system. Activities (e.g. monitoring paging, light NAS procedures…) with the other system during the “absence time” are possible. 
UE may decide to switch to other system totally during the absence time by initiating leaving procedure in the current system based on solutions for KI #3. 



	Solution #3
	Based on periodic “absence time” mechanism from the current system, the UE can monitor paging in the other system. If the UE wants to reject (avoid paging repetition) the paging, from the other system, a NAS message with “busy” indication shall be sent by UE.



	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.

	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 and will not miss any MT service notification.


	Solution #10
	UE provides “paging filtering” rules to the network. When CN/RAN need to trigger the paging due to MT service, the “paging filtering” rules shall be used to determine if the paging shall be triggered. The detail of the “paging filtering” rules is FFS.



	Solution #11
	Network provides max paging response time value to the UE for a registered UE. If the User does not response to a paging request in time (e.g. engaged in the current system communication), the UE can trigger a paging response procedure including a NAS message indicating rejection from UE.



	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.

	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 #5
	Solution 5 is mainly for KI#3. However, it also proposes that the UE may provide assistance info (PDU session IDs or service types that are not interested by UE after leaving) during leaving procedure. And this assistance info can be used by network to handle the MT service and avoiding undesirable paging.


These solutions can be further divided into following groups:
- Group 1: Delivery of MT service notification of the other system via the current system that UE is camped on. Solution #7, #8, #12, #13 are part of this group.
- Group 2: UE can be absent in the current system shortly and performs activities in the other system, e.g. monitor paging or response to paging, to avoid further resource consuming activities in the other system. Solution #2, #3, #11 are part of this group. 
- Group 3: Network may reduce MT service notification cases in the network based on assistance info from UE or network policy. Solution # 5, #10 are part of this group.

For the solutions in group 1, 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.
For group 2, solution 2 proposes the absence time in the current system and perform activities in the other system. It’s questionable if any NAS activities can be carried out in such short absence time. This short “absence time” seems having similarity with solution 21 which is for KI #2. Solution 3 is mainly about promoting a NAS busy indication to avoid further paging. It is questionable on the benefit considering the cost/time for establishing the connection and delivery of the NAS message. Solution 11 is mainly about handling of the max paging response time. The paging response time is normally decided by the network when paging is triggered, depends on the MT service and QoS. It can be questioned if it’s really possible for the network to provide a sensible value before MT data/signalling comes. The benefits of the solutions in this group is not obvious considering the cost/feasibility of the solution. Thus, it’s not recommended to include any of the solutions. However, RAN input is requested on the “absence” time concept in solution 2 due it’s similarity to solution 21 for KI#2.
For group 3, both solution 5 and 10 propose some assistance information from UE side and network control policy to reduce the unnecessary MT service notification handling. Solution 5 further indicates that it’s optional info from UE side, and network may use other information available in the network. It’s a rather simple logic and can reduce the total amount of unnecessary paging in the network, and it has limited impact in the system level.
Based on above, it’s recommended to have the following as the way forward:

- 
UE may provide assistance information to the network for further MT service handling. The details of the assistance info can be further discussed in normative work, based on solution 5 and 10.
- 
Network may also use other available info (e.g. APN/DNN, QoS) to handle the MT service in decision of the triggering of MT service notification towards UE for MUSIM device.
* Next change * 
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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
- 
UE may provide assistance information to the network for further MT service handling. The details of the assistance info can be further discussed in normative work, based on solution 5 and 10.
- 
Network may also use other available info (e.g. APN/DNN, QoS) to handle the MT service in decision of the triggering of MT service notification towards UE for MUSIM device.
* End of changes * 
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