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Abstract of the contribution: it analyses the RAN impact for the Key issue#2 related solutions in 23.761 and propose the questions requiring RAN’s feedback.
2.  Discussion

2.1 Key Issue2

In 23.761, Key issue#2 related solution include Solution #14-#21, which tempt to fix two sub-issues: 

· 1) paging collision: Solution #14-#20
· Solution #14: Paging collision avoidance by changing NAS parameters

· Solution #15: Paging collision avoidance by using Alternative UE_ID in paging procedure.

· Solution #16: Resolving paging occasion conflict in EPS using offset to the IMSI

· Solution #17: Resolving paging conflict using MUSIM Assistance Information. 
· Solution #18: Sending paging on consecutive POs for Multi-USIM UE

· Solution #19: UE solution to address overlapping PO

· Solution #14: Paging collision avoidance by changing NAS parameters
· Solution #20: Triggering MRU upon PO collision detection

· 2) paging reception: Solution #21
Paging collision happens due to PO/PF collision for paging reception and PO/PF calculation is defined in RAN specifications 38.304 or 36.304. Hence, the feasibility for each solutions of Solution #14-#20 should be evaluated by RAN as well before conclusion: whether the solution fixes the paging collision issue thoroughly and effectively; once the paging collision is fixed, whether paging collision happens again in subsequent UE mobility.

Proposal1: It is proposed to request RAN to feedback whether Solution #14 to #20 are feasible to solve paging collision between NR and NR/other RAT, or between LTE and LTE/other RAT (except for NR).
For key issue2, there is an assumption determined by RAN. However, many solutions of Solution #15-#18 impact on 38.304 or 36.304. Whether Solution #15-#18 complies with this assumption can also request RAN’s double check. 
	“NOTE 2:
For this key issue, coordination with RAN WGs is needed for final solution decision. No E-UTRA radio interface impact is expected in RAN WGs.”


Proposal2: It is proposed to request RAN to feedback whether Solution #15 to #19 comply the assumption “without EUTRA related impact”

For Solution #14-#20, different solution can be applied to different RAT: 5GS-NR, 5GS-eLTE, EPS-LTE, which is shown in the following table

Table-1 Solution #14-#20 for paging collision
	
	RAN impact
	5GS-NR
	5GS-eLTE
	EPS-LTE
	Q for RAN

	Solution #14
UE triggered 5G-GUTI re-allocation
	No RAN impact 
	Y?
	Y?
	N
In EPS, the UE ID for PO calculation is IMSI
	Whether it is feasible to solve paging collision between NR and NR/other RAT? 


	Solution #20
UE:

- Identifying whether paging collisions can occur between USIMs

- Selection of the USIM for which to request a new 5G-GUTI and setting the corresponding indication in the Registration Request message.
	5G-GUTI reallocation related, 

No RAN impact
	Y?
	Y?
	N
In EPS, the UE ID for PO calculation is IMSI
	Whether it is feasible to solve paging collision between NR and NR/other RAT? 



	Solution #15
Alternative UE_ID for PO calculation
	RAN2:

Alternative UE_ID for PO calculation impact 36.304 and 38.304 at both UE and RAN side 
RAN3: 

Impact on NG/S1 interface
	Y?
	N?
It doesn't comply: “No E-UTRA radio interface impact is expected”
	N?
It doesn't comply: “No E-UTRA radio interface impact is expected”
	Whether it is feasible to solve paging collision between NR and NR/other RAT? 



	Solution #16 Offset to IMSI for PO calculation
	RAN2: 

It impact UE behaviour defined in 36.304

It doesn’t apply to NR
	N
	N
	?

It doesn't comply: “No E-UTRA radio interface impact is expected”
	Whether it is feasible to solve paging collision between LTE and LTE/other RAT?



	Solution #17
calculation of PF/PO based on MUSIM Assistance Information, support of Service request specific cause code indicating stop paging
	RAN2: 

Calculation of PF/PO based on MUSIM Assistance Information impacts on 36.304 and 38.304
RAN3: 

Impact on NG/S1 interface
	Y?
	N?
It doesn't comply: “No E-UTRA radio interface impact is expected”
	N?
It doesn't comply: “No E-UTRA radio interface impact is expected”
	Whether it is feasible to solve paging collision between NR and other RAT?



	Solution #18
Send paging on UE’s consecutive POs if the UE does not respond paging after the first attempt of paging
	Send paging on UE’s consecutive POs if the UE does not respond paging after the first attempt of paging
	?
	?
	?
	Whether it is feasible to solve paging collision?

Whether comply the principle “No E-UTRA radio interface impact is expected”?

	Solution #19

UE:

- Identifying whether collisions can occur.

- USIM selection for paging reception, while ensuring paging reception opportunity for all USIMs
	UE implementation，No RAN impact
	？
	？
	？
	Whether it is feasible to solve paging collision?


Solution #21: Scheduling gap for Multi-SIM UE is used for paging reception, it is a RAN only solution without CN impact.
Proposal3: It is proposed to notify RAN to take Solution #21 into account during their study.
Proposal4: It is proposed the agreement on solution #14 to #20 is pending to the feedback from RAN.
Conclusion

Proposal1: It is proposed to request RAN to feedback whether Solution #14 to #20 are feasible to solve paging collision between NR and NR/other RAT, or between LTE and LTE/other RAT (except for NR).
Proposal2: It is proposed to request RAN to feedback whether Solution #15 to #19 comply the assumption “without EUTRA related impact”

Proposal3: It is proposed to notify RAN to take Solution #21 into account during their study.
Proposal4: It is proposed the agreement on solution #14 to #20 is pending to the feedback from RAN.
Text proposal 

7
Evaluation

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

7.X
Key Issue 2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
These are interim evaluation for Key issue #2.
Solutions related to Key issue#2 includes Solution #14-#21 and can be categorized into the two sub-classes:
· 1) paging collision: Solution #14-#20
· 2) paging reception: Solution #21
The following solutions cannot be applied for EPS since the UE ID for PO calculation is IMSI and cannot be reallocated.

-  Solution #14 and solution#20.
The following solutions do not comply the assumption for key issue#2: No E-UTRA radio interface impact is expected.

-  Solution #15, Solution #16, Solution #17.
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 2: Enabling Paging Reception for Multi-USIM Device
Editor's note:
These are interim conclusion for Key issue #2.
Solution #7: Push Notification: 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.
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