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1. Introduction
For the Multi-SIM, there was an LS from SA2 [1], and an email discussion was triggered to collect the companies views on the LS, meanwhile the priorities of each RAN2’s objective were also discussed. In this paper, we give our further analysis on the switching notification based on the email discussion result. 
2. Discussion
In the WID, the switch notification objective was described as below:
	1) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx


Besides, in the email discussion [2], the scenarios were classified as follows and companies’ views on the priority of each scenario were connected.
· Single-Rx or Dual-Rx/Single-Tx:
· Scenario 1:  Short time switching, such as paging reception, measurements, TAU, RNAU, MO SMS Scenario 2:  Long-time switching, such as VoLTE/VoNR voice call 
· Dual-Rx /Single-Tx:
· Scenario 3: UE in RRC CONNECTED state in network A and needs to switch to network B and hence change its RX capability in NW A 
· Dual-Rx /Dual-Tx:
· Scenario 4: UE in RRC CONNECTED state in network A and needs to switch (part capability) to network B and hence change its Tx capability in NW A, such as dual connectivity
The scenarios 1/2 are about the switching notification, including short time and longtime switching, while the scenarios 3/4 are mainly about the reduced Rx/Tx capability notification. We will give a short discussion on the scenario 3/4, then focus on the scenario 1/2.
2.1 Scenarios 3/4
The scenario 4 is for the Dual-Rx /Dual-Tx device, in principle, Multiple SIMs can work at connected state simultaneously, thus the key issue for such kind of device should be the capability coordination including both Tx/Rx and some other capabilities. We think it’s out of the scope of this object, and shall be given the lowest priority.
Proposal 1: The scenario 4 shall be given the lowest priority.
For the scenario 3, only Rx capability was mentioned, thus we think this scenario is for the case that one network is at connected state, meanwhile receiving signal (e.g paging, SSB...) from the other network. For these cases, the UE will not transmit any signal, thus the Tx capability will not be affected. For the Rx capability the typical case is that when the UE is at connected state in network A with all of the Rx chains, then the UE need to receive paging from the network B periodically, thus the UE need to split at least 1 Rx to the network B. For this case, the UE need to inform the reduced Rx capability to the network A at the paging detection Occasion. Form the RF aspect, for a UE, there are different Band Combination capabilities and the MUSIM mode is transparent to the RF (If we don’t adopt hard split of the RF resources for the MUSIM), then the paging detection would have impact on the Band Combination capabilities, especially for the Band Combination that including the paging detection band. Then if we want to support this feature in the Rel17, at least the following issues shall be discussed. Obviously for the Question 2 and 3, it’s mainly affect the RAN1 and RAN4 features. Some confirmation from RAN1/4 may be needed. 
(1) Whether and how to report the PO of network B to the network A?
(2) Which kinds of capabilities shall be reported to the network A?
(3) For the cases that the paging detection Band belongs and not belongs to one of band combinations of Network A, are there any different processing?
Observation 1: For the paging detection case of the Scenario 3, at least the following 3 issues shall be considered, in which the Question 2 and 3 mainly affect the RAN1 and RAN4, some confirmation from RAN1/4 may be needed.
(1) Whether and how to report the PO of network B to the network A?
(2) Which kinds of capabilities shall be reported to the network A?
(3) For the cases that the paging detection Band belongs and not belongs to one of band combinations of Network A, are there any different processing?
Furthermore on the Network B paging detection when the UE is at connected state in the network A, SA2 has also discussed CN-based solutions, e.g. send the Paging of the network B as the IP packet of the network A. Thus we think on the paging detection issue of the scenario 3, we can wait for the conclusion from the SA2.
Observation 2: On the Network B paging detection issue when the UE is at connected state in the network A, SA2 has also discussed CN-based solutions, e.g. send the Paging of the network B as the IP packet of the network A.
Proposal 2: For the scenario 3, on the Network B paging detection issue when the UE is at connected state in the network A, we can wait for the conclusion from SA2.
On the other signaling receiving of the scenarios 3, e.g. system Information, SSB, the UE can determine when and how to receive, it can be left to the UE implementation.
Proposal 3: On the other signaling receiving of the scenarios 3, e.g. system Information, SSB, it can be left to the UE implementation.
2.2 Scenarios 1/2
About the scenario 1 and 2, it’s mainly about the switching procedure. On this switching procedure, SA2 have discussed 4 potentials solutions (e.g. #4/5/6/22 in [3]) including both the RRC and CN based procedures as summarized in the Table1.
Table 1:SA2 solutions on switching
	Categorization
	Reference
	Categorization
	Reference

	NAS triggered leaving
	Solution #4/5
	With MUSIM-RAI
	Solution #5

	AS triggered UE leaving
	Solution #5/6/22
	Without MUSIM-RAI
	Solution #6

	Short term leaving and long term leaving.
	Solution #5
	Local leaving 
	Solution #4/Solution #22


Meanwhile SA2 also ask RAN2 to indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR [2]. 
	RRC-based leaving and returning
	Q6: Please indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR. [RAN2, RAN3]


About this question, almost all of the companies agree that the RRC-based leaving and returning procedure is available. For discussion convenience, the solutions on the RRC-based and CN-based solutions are shown in the Fig1 and 2. Note that we just take the procedure with acknowledgement to the release request as an example.


Fig 1: RRC-based leaving Procedure based on 23761[3]



Fig 2: CN based Leaving procedure in 5GS from 23761[3]
From the above table, we can see that the RRC-based solution and the CN-based solution have the similar delay while the CN-based solution has less RRC spec impact. Anyway, both solutions can be accepted from RAN2 side, SA2 can make the final decision on which kind of solution is preferred.
Proposal 4: From RAN2 side, RRC-based solution and the CN-based solution have the similar delay while the CN-based solution has less RRC spec impact. Anyway both solutions can be accepted from RAN2 side, SA2 can make the final decision on which kind of solution is preferred. 
About the RRC-based solution, in [3] there were also some interim conclusions as below:
	23761:
Based on the evaluation in clause 7.3 the following interim conclusions are agreed for the baseline functionality:
-	For leaving in NR/5GS access, it is FFS.
-	For leaving in E-UTRA/5GS access, it is FFS.
Editor's note:	It depends on RAN feedback on if changes to 5GS/E-UTRA (Option 5) are in scope of the TSG RAN work item for this KI.
Editor's note:	RAN WG's feedback is expected as decision input info for the leave procedure (NAS-triggered leaving, and/or AS-triggered leaving). Once the leave procedure is decided, the details about the resume procedure will be concluded.
-	UE is expected to send a request for NAS-triggered leaving or AS-triggered leaving.
Editor's note:	Whether there is an acknowledgment message in NAS level and AS level, and the conditions for leaving without acknowledgment is FFS.
Editor's note:	The details on the conclusion of the leaving procedure at UE side, including whether there is acknowledgement to the leave/release request message (RRC and/or NAS), will be synched with CT WG1 and RAN WGs.


According to Table 1 and the editor’s notes above, to accelerate the discussion, we think, if possible, at RAN2 we can discuss these details of the RRC-based leaving procedure and including the RAN2’s conclusions in the reply LS .
Proposal 5: Some details of RRC-based procedure (e.g. whether there is acknowledgement to the leave/release request message) can be discussed and included in the Reply LS. 
About the detail of the RRC-based procedure, as summarized in the Table 1, the following questions shall be further discussed:
(1) Whether the long term and short term switching procedure shall be distinguished?
As classified in the scenario 1/2, for the short time switching, the typical cases are TAU, RNAU, MO SMS, while for the long time leaving, the typical case is VoLTE/VoNR voice call. But it’s hard to define the short time and long time, for the abnormal cases, the short time switching may becoming long time. Furthermore, to reduce the complexity, it’s better to adopt the same procedure for the long/short switching. 
Proposal 6: To reduce the complexity, it’s better to adopt the same procedure for the long/short switching. 
(2) Whether the MUSIM assistance information is needed?
In SA2 discussion, the MUSIM assistance information is mainly for the MT service filtering, it shall be discussed at SA2. But from the RAN2 side, some assistance information may also needed, e.g. preferred release state
Proposal 7: Ran2 can further discuss the RAN side assistance information, e.g. preferred release state.
(3) Local leaving or leaving with acknowledgement?
As the below Editor’s note described, we can discuss whether the acknowledgement to the leave/release request message is necessary.
	Editor's note:	The details on the conclusion of the leaving procedure at UE side, including whether there is acknowledgement to the leave/release request message (RRC and/or NAS), will be synched with CT WG1 and RAN WGs.


First, it allows the UE enter into the idle or inactive state, thus the UE need to know such kind of release info from the acknowledgement. In SA2 there is a solution that local release with the pre-negotiated release info, but we think the release info shall be configured according to the current serving cell and wireless environment, then it’s better to negotiate the release info once the UE determine to switch, then the procedure becoming negotiate the release info first then send release request and execute local release. We think this procedure is similar to the scheme with the acknowledgement.
Proposal 8: For the RRC-based solution, the acknowledgement is expected.
As a protection for the abnormal case, a timer can also be added, when this timer expiry and the UE didn’t release any response message, the UE can execute local release. Ran2 can further discuss the released state, e.g. Idle or Inactive. About the length of the timer, at least it can’t expiry before the release request message was successfully sent.
Proposal 9: A timer can also be added, when this timer expiry and the UE hasn’t received any response message, the UE can execute local release. About the length of the timer, at least it can’t expiry before the release request message was successfully sent.
Proposal 10: If the timer in the release 9 was agreed, Ran2 can further discuss the released state, e.g. Idle or Inactive. This can also left to the UE implementation.
(4) Adopt the switching procedure to the paging reception, measurement or not?
In the scenario 1, the paging reception is also mentioned, but it’s a periodic procedure with ms level period, which different from other switching cases, and as mentioned above SA2 has discussed some CN-level solutions, we can wait for the conclusion from SA2. For the measurement, it can be left to the UE implementation.
Proposal 11: For the scenario 1/2, on the Network B paging detection issue when the UE is at connected state in the network A, RAN2 can wait for the conclusion from SA2. For the measurement, it can be left to the UE implementation.
Besides the above 3 questions that have mentioned in SA2, from RAN2 side, some questions can be discussed if AS triggered procedure was finally selected at SA2.
(1) Shall the network indicate the UE that it supports MUSIM switching notification feature? 
As discussed above, after sending the release request message, the UE shall wait for the acknowledge message or timer expiring. Obviously, for the network doesn’t support the MUSIM switching notification feature, the UE shall not send such kind of release request message. Thus it’s better to indicate the UE whether network support the MUSIM switching notification feature or not.
Proposal 12: If RRC-based procedure was finally selected at SA2, RAN2 can further discuss whether the network shall indicate the UE that it supports MUSIM switching notification feature or not. 
(2) Shall the trigger conditions for the switching procedure be specified or not? 
According to the submitted papers in the last RAN2 meeting and the discussion in SA2, some procedures that may trigger the switching procedure were mentioned, e.g. TAU, RNAU, MO SMS. However, from RAN2 side, we think only need to define the switching procedure, and whether and when to adopt the switching procedure can be left to the UE implementation. For example, some UE has been configured with large CDRX value with network A, the UE may finish the RNAU procedure of the network B during the sleeping time of the network A, for this case, the UE doesn’t need to execute the Switching notification procedure on the network A. However, it can also be determined by the NAS layer, if the NAS layer indicate to trigger switching procedure, the AS shall do it as NAS indicated.
Proposal 13: If RRC-based procedure was finally selected at SA2, RAN2 can further discuss whether the trigger conditions for the switching procedure shall be specified, or indicated by the NAS or just left it to the UE implementation.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: For the paging detection case of the Scenario 3, at least the following 3 issues shall be considered, in which the Question 2 and 3 mainly affect the RAN1 and RAN4, some confirmation from RAN1/4 may be needed.
(1) Whether and how to report the PO of network B to the network A?
(2) Which kinds of capabilities shall be reported to the network A?
(3) For the cases that the paging detection Band belongs and not belongs to one of band combinations of Network A, are there any different processing?
Observation 2: On the Network B paging detection issue when the UE is at connected state in the network A, SA2 has also discussed CN-based solutions, e.g. send the Paging of the network B as the IP packet of the network A.
Proposal 2: For the scenario 3, on the Network B paging detection issue when the UE is at connected state in the network A, we can wait for the conclusion from SA2.
Proposal 3: On the other signaling receiving of the scenarios 3, e.g. system Information, SSB, it can be left to the UE implementation.
Proposal 4: From RAN2 side, RRC-based solution and the CN-based solution have the similar delay while the CN-based solution has less RRC spec impact. Anyway both solutions can be accepted from RAN2 side, SA2 can make the final decision on which kind of solution is preferred. 
Proposal 5: Some details of RRC-based procedure (e.g. whether there is acknowledgement to the leave/release request message) can be discussed and included in the Reply LS. 
Proposal 6: To reduce the complexity, it’s better to adopt the same procedure for the long/short switching. 
Proposal 7: Ran2 can further discuss the RAN side assistance information, e.g. preferred release state.
Proposal 8: For the RRC-based solution, the acknowledgement is expected.
Proposal 9: A timer can also be added, when this timer expiry and the UE hasn’t received any response message, the UE can execute local release. About the length of the timer, at least it can’t expiry before the release request message was successfully sent.
Proposal 10: If the timer in the release 9 was agreed, Ran2 can further discuss the released state, e.g. Idle or Inactive. This can also left to the UE implementation.
Proposal 11: For the scenario 1/2, on the Network B paging detection issue when the UE is at connected state in the network A, Ran2 can wait for the conclusion from SA2. For the measurement, it can be left to the UE implementation.
Proposal 12: If RRC-based procedure was finally selected at SA2, RAN2 can further discuss whether the network shall indicate the UE that it supports MUSIM switching notification feature or not. 
Proposal 13: If RRC-based procedure was finally selected at SA2, RAN2 can further discuss whether the trigger conditions for the switching procedure shall be specified, or indicated by the NAS or just left it to the UE implementation.
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