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Abstract of the contribution: it analyses Key issue#1 related solutions in 23.761 and proposes the questions requiring RAN’s feedback; It also proposes the interim evaluation and conclusion.
2.  Discussion 
2.1 Key Issue1
For key issue#1 related solutions with RAN impact, whether request RAN’s feedback is analyzed as follows.
	Categories
	Related solutions
	RAN Impact
	Proposal
	Question RAN or Not

	Paging cause related 
	Solution #1: Handling of MT service with Paging Cause

Solution #9: Handling of MT IMS voice service with different Paging Cause
	Impacts on RAN2 and RAN3 
1) Support transmission of Paging Cause in paging message

2) For CN paging, receive paging cause from CN

3) For RAN paging, derive paging cause for the received DL data
	This issue should be leaded by SA2. It is proposed SA2 to make estimation/conclusion firstly and hold on questions for RAN so far.
	N

	paging filtering
	Solution #10: Network based paging filtering
	Impact RAN3 
RAN need to filter paging based the paging filtering rule provide by CN
	It is related to the paging cause discussion. 

It is proposed to discuss it with paging cause related solution firstly,
	N

	Busy indication from UE to the network related 
	Solution #3: Busy indication as a paging response (solution updated to NAS only and has no RAN impact)
	- It is up to RAN1 and RAN2 to consider whether and how a UE may request to pause an existing RRC connection e.g. similar to measurement gaps for making inter-frequency and inter-RAT measurements. The gap should be a short as possible to minimize the interruption of UE A connection.

-It is up to RAN2 to consider whether the busy indication should be included in the RRC Connection Establishment request cause value.

	It is proposed to request RAN to feedback is it any GAP negotiation mechanism with system B can be applied to satisfy for transmitting NAS layer busy indication as paging reject to system A. 
And whether RRC busy indication is need or not (TBD, if NAS busy indication is the way forward).
	Depending  on discussion

	
	Solution #11: Operator-defined upper bound timer for paging response and trigger a RRC release indication and NAS paging reject  when upper bound timer expiry
	UE includes RRC release indication in RRC msg5 and RAN release the RRC after the transmission of NAS paging reject.
	In legacy, when sending the 1st NAS PDU, RAN and CN setup UE associated NG connection. But in #11, it seems the UE associated NG connection is skipped and RAN can self-release the RRC connection without CN involvement. 
It is proposed to question RAN2 and RAN3 about the feasibility (TBD, if sol#11 is the way forward.)
	Depending  on discussion

	Negotiated Short Period Absence
	Solution #2: Negotiated Short Period Absence
	UE negotiate with RAN a short period absence on the air interface
	It is a RAN only solution without CN impact. RAN can consider this solution during their study 
	N

	No RAN impact related solution
	Solution #7: Push Notification

Solution #8: MT Service Notification through N3IWF

Solution #12: Push Notification via SMS

Solution #13: MT service via ePDG/N3IWF
	No RAN impact
	
	N


Conclusion

In summary, Key issue1 related solutions with RAN impact include the following: 
Solution #1: Handling of MT service with Paging Cause
Solution #9: Handling of MT IMS voice service with different Paging Cause 
Solution #10: Network based paging filtering
Solution #11: Operator-defined upper bound timer for paging response
Solution #3: Busy indication as a paging response

Solution #2: Negotiated Short Period Absence (similar to UE leaving)
Key issue1 related solutions without RAN impact includes the following:
Solution #7: Push Notification
Solution #8: MT Service Notification through N3IWF
Solution #12: Push Notification via SMS

Solution #13: MT service via ePDG/N3IWF
Proposal1: It is proposed to question RAN2 and RAN3 about the feasibility about solution#11 (TBD, if sol#11 is the way forward.).

Proposal2: It is proposed to question RAN2 is it any GAP negotiation mechanism with system B can be applied to satisfy for transmitting NAS layer busy indication as paging reject to system A for solution#3; And whether RRC busy indication is need or not (TBD, if NAS busy indication is the way forward)..

Proposal3: It is proposed to notify RAN that solution#2 is entirely RAN solution without CN impact.

Proposal4: For solution#1 #9 and #10, it is proposed to hold on the related liaison to RAN so far, unless specific questions are found.
Text proposal 

7
Evaluation

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

7.X
Key Issue 1: Handling of Mobile Terminated service with Multi-USIM device
Editor's note:
These are interim evaluation for Key issue #1.
Paging Cause related: Solution #1: Handling of MT service with Paging Cause & Solution #9: Handling of MT IMS voice service with different Paging Cause

· Firstly, the service class of the UE data is UE’s privacy, but the paging message delivery is public and in clear text which can be received and read by the other UEs. Although some specific security mechanism may be considered to protect the service class in the paging cause in the future, but any security mechanism is not totally safe guaranteed. For single USIM UE or dual Tx/Dual Rx UE, the paging cause is not beneficial and not sending paging cause in paging message can avoid the risk of the privacy disclosure. 

· Secondly, the determination of paging cause is a kind of overhead for the network, according to the incomplete statistics, devices with single SIM comparing to devices with two SIMs is near to half and half. That means half operator customers’ devices doesn't require the paging cause. No to transmit the paging cause in the paging message also can save the Uu overhead for the UE not requiring paging cause. The paging delivery should be based on the UE request.
Solution #10: Network based paging filtering.

· The unrequired paging is not delivered when paging filtering is provided by the UE. The cost for paging delivery is less than that in the mechanism for paging cause. But there is a concern the users may change their mind and update the paging filtering rule frequently and brings. However, if the paging filter is sent only at the moment of UE leaving, it can avoid resource overhead for frequent update.
NAS Busy indication as paging response (Called NAS paging reject in solution#11): Solution #3: Busy indication as a paging response Solution #11: Operator-defined upper bound timer for paging response 

· NAS Busy indication delivery need to setup/resume the RRC connection to system A and it is unclear whether the time cost has any potential negative impact to user experience at system B. Hence it should be optional.

· It is based on the GAP negotiation (a kind of short term leaving negotiation) with system B in order to send busy indication to system A. 

Editor Note: The solution is pending to RAN’s feedback on the GAP negotiation and FFS.

· Solution #11 specific: the paging reject indication is sent under the control of an Operator-defined upper bound timer controlled by the CN. When sending the NAS paging reject, the UE also indicate a RRC release indication together with the NAS PDU in the msg 5. 

· In legacy, when sending the 1st NAS PDU, RAN and CN setup UE associated NG connection. But in #11, it seems the UE associated NG connection is skipped and RAN can self-release the RRC connection without CN involvement according to RRC release indication in msg5.
Solution #2: Negotiated Short Period Absence

· It is a RAN only solution without CN impact. RAN can consider this solution during their study.
Solution #7: Push Notification

· A new application protocol needs to be designed between the UE and paging server, including the security aspects of the communication between UE and Paging Server. It is unclear how to realize the paging reception client at the UE side. The price is big for the purpose of paging delivery.

· The delay for the paging delivery is longer than Uu paging delivery. 
Solution #12: Push Notification via SMS 

· It is complicated to filter such kind of paging from common SMS in time and to interwork with the communication module. The price is big for the purpose of paging delivery.

· It must make the user confused to display this specific SMS on the UI. Otherwise, the common SMS cannot be displayed before the paging filtering finished and QoE may be impacted, e.g. the SMS with verification code. 
· The delay for the paging delivery is longer than Uu paging delivery. 
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
Editor's note:
These are interim evaluation for Key issue #1.
Paging filtering rule from the UE to the network shall be possible to avoid unrequired paging.

Solution #7: Push Notification: It is not recommended to proceed it in normative work.
Solution #11: Operator-defined upper bound timer for paging response: It is not recommended to proceed it in normative work.
Solution #12: Push Notification via SMS: It is not recommended to proceed it in normative work.[image: image1.png]
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