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Abstract of the contribution: This contribution provides a way forward for KI#2 Enabling Paging Reception for Multi-USIM Device.
1. Introduction

This contribution evaluates the different solutions for KI#2 and propose a way forward.

2. Discussion

Several Solutions in the TR 23.761 address KI#2 Enabling Paging Reception for Multi-USIM Device. These solutions address either one or two of the following two aspects specified in clause 5.2.1 of TR 23.761: 

· One is focusing on: How the system can enable operation when the paging associated with the 3GPP RATs and systems in which the Multi-USIM device is in Idle state or RRC Inactive state (for 5GS) overlap in time. 

· Another one is focusing on: Whether and how the network needs to be aware of specific UE communication constraints (e.g. Single Rx) in order to enable the Multi-USIM device to receive paging for each of the registered USIMs. 

2.1 Solutions for Key Issue #2

Following KI#2 solutions address the one or two aspects above

	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 provides the possibility for UE monitoring paging only in one system thus the PO overlapping aspect is not an issue.

	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.

The solution is not marked for KI #2. However, it provides the possibility for UE monitoring paging only in one system thus the PO overlapping aspect is not an issue.

	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 #14
	When UE detects paging collision possibility, it requests the AMF to reallocate a new 5G-GUTI. The UE also provides assistant info (e.g. a UE_ID or range) to AMF, which is used by the AMF to generate the desired 5G-GUTI (in the range) which will lead to a different PO. 

Not applicable in case all multiple USIMs are registered in EPS.

	Solution #15
	When UE detects paging collision possibility, it provides new UE_ID to network via NAS in one system. CN will provide it to RAN (e.g. in the paging request), and it is used by the RAN to re-calculate the PF/PO during paging (The NAS temporary ID does not need to be reallocated).

	Solution #16
	When UE detects paging collision possibility in EPS system, the UE provides “offset” value suggestion via NAS to the network, and the network allocates the final ”offset” value which shall be used for the calculation of PF/PO based on during paging. 

The solution is mainly for EPS.

	Solution #17
	UE provides assistant info to the network which can help the avoidance of the PO collision. The assistance info can either be “replacement ID” which can impact the PO calculation during paging or info related to periodicity of UE reachability (e.g. DRX cycle)/number of USIMs in the device, which can impact the paging strategy (e.g. the repetition).The assistant info may also indicate to the network that the paging shall be stopped totally.

	Solution #18
	The solution propose that Network may conduct paging on consecutive POs in case of PO collision and UE can monitor the consecutive PO in case of PO collision happed in the previous PO.

	Solution #19
	The solution propose that UE based solution/implementation shall be used to minimize/solve the PO collision issue. 

	Solution #20
	When UE detects PO collision, it triggers the NAS mobility Registration Request procedure indicating new 5G-GUTI allocation is needed. No assistance info from UE side in terms of new 5G-GUTI regeneration.

	Solution #21
	It proposes the UE schedules a “gap” with current system in RRC connected mode for activities (e.g. monitoring paging) in other system. This solution addresses mainly the case that one system is in connected mode and the other system in in IDLE or RRC inactive. 

The procedure for negotiate the “gap” is RRC level. 


3. Proposal

This paper proposes to the following in TR 23.761 
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7
Evaluation

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

7.x
Evaluation of Solutions for Key Issue #2 Enabling Paging Reception for Multi-USIM Device
Many solutions (#7, #12, #14 #15, #16, #17, #18, #19, #20 and #21) are related to KI#2 and address either one or two aspects of the key issue in clause 5.2.1 in TR 23.761. Below is a table of short summary of the solutions:
	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 NF and IP network) is introduced.

The solution provides the possibility for UE monitoring paging only in one system thus the PO overlapping aspect is not an issue.

	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.

The solution is not marked for KI #2. However, it provides the possibility for UE monitoring paging only in one system thus the PO overlapping aspect is not an issue.

	Solution #12
	Similar to solution 7/8, the delivery of “paging request/NAS notification” via the other system. However, the “paging request/NAS notification” in this solution is delivered as SMS from one system to another via SCEF/NEF and the SMS-SC.

	Solution #14
	When UE detects paging collision possibility, it requests the AMF to reallocate a new 5G-GUTI. The UE also provides assistant info (e.g. a UE_ID or range) to AMF, which is used by the AMF to generate the desired 5G-GUTI (in the range) which will lead to a different PO. 

Not applicable in case all multiple USIMs are registered in EPS.

	Solution #15
	When UE detects paging collision possibility, it provides new UE_ID to network via NAS in one system. CN will provide it to RAN (e.g. in the paging request), and it is used by the RAN to re-calculate the PF/PO during paging (The NAS temporary ID, e.g. 5G-GUTI, does not need to be reallocated).

	Solution #16
	When UE detects paging collision possibility in EPS system, the UE provides “offset” value suggestion via NAS to the network, and the network allocates the final ”offset” value which shall be used for the calculation of PF/PO based on during paging. 

The solution is mainly for EPS so far.

	Solution #17
	UE provides assistant info to the network which can help the avoidance of the PO collision. The assistance info can either be “replacement ID” which can impact the PO calculation during paging or info related to periodicity of UE reachability (e.g. DRX cycle)/number of USIMs in the device, which can impact the paging strategy (e.g. the repetition).The assistant info may also indicate to the network that the paging shall be stopped totally.

	Solution #18
	The solution proposes that network may conduct paging on consecutive POs in case of PO collision, and UE can monitor the consecutive PO in case of PO collision happed in the previous PO.

	Solution #19
	The solution proposes that UE based solution/implementation shall be used to minimize/solve the PO collision issue. 

	Solution #20
	When UE detects PO collision, it triggers the NAS mobility Registration Request procedure indicating new 5G-GUTI allocation is needed. No assistance info from UE side in terms of new 5G-GUTI regeneration.
Not applicable in case all multiple USIMs are registered in EPS.

	Solution #21
	It proposes the UE schedules a “gap” with current system in RRC connected mode for activities (e.g. monitoring paging) in other system. This solution addresses mainly the case that one system is in connected mode and the other system in in IDLE or RRC inactive. 

The procedure for negotiate the “gap” is RRC level. 


These solutions can be further divided into following groups:

- Group 1: Change parameters related to the PF/PO calculation to avoid PO collision. Solution #14, #15, #16, partial #17 and #20 are part of this group.

- Group 2: Change paging strategy to avoid PO collision. Solution #18 and partial #17 are part of this group.
- Group 3: Deliver MT service notification in the current system. Solution #7, #8 and #12 are part of this group.
- Group 4: UE implementation solution. Solution #19 is part of this group.
- Group 5: UE absence, in RRC Connected mode, based solution. Solution 21 is part of this group.
For group 1, solution #14, #20 request 5G-GUTI change to impact the PF/PO calculation while solution #15 and #16, partial #17 request extra NAS level ID to impact the PF/PO calculation. All of them may lead to certain increased signalling.


 The necessity of the UE provided input to influence the PO needs further study. 

For group 2, solution 18 is a rather simple solution logically to page on the consecutive POs. However, this increases the paging resource and delay, and may impact the RAN paging implementation for UEs that require it. Solution 17 partially proposes to use UE assistant info to influence paging strategy. However, there is no details on how the paging strategy shall be adapted. The effects of paging strategy change based on periodicity of the UE reachability and number of USIMs are questionable.
For group 3, all of them introduce additional NFs in the Core Network. The benefits, considering the cost/complexity, are questionable in general. Solution 7 and Solution 12 introduce also delay and paging resource wastes. Solution 13 proposes even traffic from one system is delivered via another system. This is against the entire meaning of having multiple USIMs at the first place. 
For group 4, solution 19 proposes UE implementation-based solution. This is not limited by the 3GPP. The question is if UE implementation based solution
 can be considered good enough and no network supported solution is needed for solving PO collisions. 

For group 5, solution 21 mainly addresses the scenario where device is connected in one system and IDLE/RRC inactive in another system. The solution proposes the “gap” mechanism in RRC connected mode in the current system. It is not clear how long the max value of this “gap” can be.
 
Based on above, it is recommended to ask RAN a set of questions and wait for their answers and feedback before SA2 concludes on this key issue. The questions can be found in the LSout S2-2005689rxx
. 
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�The extra signalling is only when the collision is determined. It would be extremely unlikely that the changed PO would create a PO collision after cell reselection and generate new signalling. Chris also mentioned that the network moves to become more synchronized.





Remove this part of the sentence


�This case MAY happen, changing cell is not the only trigger. i.e. anything that causes the collision, so reallocation from the other network too. I’ve added examples, and the consequence of it.





I agree that this only needed if the collision is detected, and this will only happen when things change.


�Don’t understand the intent here. The PO collision is real and therefore the UE can’t monitor two or more PO in different networks at the same time. There may or may not be a paging message to be decoded.





Remove this part of the sentence


�Don’t understand this.


�Removed the text to make a comment.





Revision of 5689 to be updated, or replaced with approved LS number if available.






