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1. [bookmark: _Ref165266342]Introduction
One of the objectives of MUSIM WID [1] is the following:
	2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2, RAN3]:
· 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
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In RAN2#114-e meeting, RAN2 reached the following agreements:
	1: RRC signaling for network switching without leaving RRC_Connected state should allow multiple configurations of periodic “gaps” with different parameters (e.g. periodicities and durations). FFS is multiple can be active at the same time. FFS if multiple aperiodic gaps are supported.
4: UE provides assistance information to the gNB of NW A in Connected state based on the configuration of USIM of NW B for the gNB to determine the necessary switching parameters. Up to network what is the action based on UE assistance information. FFS what assistance information is needed.
We support at least AS-based solution (with AS-based response) for network switching while leaving RRC_Connected state in NW A. FFS if this may include NAS information 

1: AS -based solution for network switching includes two steps: 1-) If configured, UE can send an RRC message to leave RRC_CONNECTED for MUSIM purpose 2-) gNB may release the UE to Idle/Inactive.
2: Include the following RAN2#113bis-e agreement in the LS:
During switching procedure for leaving RRC_CONNECTED state, UE is allowed to enter RRC_IDLE state if it does not receive response message from network within a certain configured time period. FFS for RRC_INACTIVE state 
3: The “configured time” for AS-based solution for the UE to leave RRC_CONNECTED without a response is configured by the gNB. Indicate RAN2 is still discussing this for AS-based solution in the LS.
4: Indicate that RAN2 has not discussed the interaction between AS-based solution and any SA2 agreement on NAS messages or NAS-based solution for network switching.



This contribution would like to discuss the open issues on the switching notification procedure.
2. Discussion
0. Busy indication for RRC_INACTIVE
In RAN2#113bis-e, we have achieved below agreements “Only support NAS-based busy indication (for IDLE and INACTIVE).” And, we sent LS[2] to SA2/CT1/RAN3. We had the note for NAS-based busy indication for INACTIVE that “If SA2/CT1/RAN3 feedback indicates this is not possible, RAN2 can revert the agreement on NAS-based busy indication for INACTIVE”.
Now we have received the LS Reply[3] on NAS-based busy indication from SA2. TS 23.502 CR[4] implements NAS-based busy indication which supports above RAN2 agreement. In our understanding, it’s feasible to support NAS-based busy indication for RRC_INACTIVE from SA2 side. The CR needs only the Editor's note to be removed if RAN2 does not change its working assumption.
	The Service Request procedure is used by the UE, when in MUSIM mode, in:
a)	CM-CONNECTED state to request release of the UE connection, stop data transmission, discard of any pending data and, optionally, store Paging Restrictions information; or
b)	CM-IDLE state to request removal of the Paging Restrictions information.
NOTE 1:	It is not expected that UE in MUSIM mode will execute UE triggered Service Request procedure with Release Request indication if regulatory prioritized services (e.g. emergency service, emergency callback waiting) are ongoing.
c)	CM-IDLE state to respond to paging with a Reject Paging Indication that indicates that N1 connection shall be released and no user plane connection shall be established. The UE optionally provides the Paging Restrictions information. The UE may be unable to respond to paging with a Reject Paging Indication, e.g. due to UE implementation constraints.
NOTE 2:	UE in MUSIM mode and RRC Inactive/CM-CONNECTED state that decides to reject the RAN paging, requests the release of the UE connection as in bullet a) above. The UE can discard, by implementation, any data or NAS PDUs that it receives before it is released.
Editor's note:	The use of Service Request procedure from RRC Inactive state to reject RAN paging is subject to RAN WG2 feedback.



Several companies in SA2 have a concern about the use of NAS-based busy indication from RRC Inactive state as described hereafter.
	-  The UE resumes from RRC-Inactive when sending the Paging Reject in NAS level.
-  The RAN is unaware of the content of the NAS message and forwards the NAS message to AMF. The RAN node starts scheduling the DL data or signalling within its buffers for the UE. 
-  Depending upon UE implementation, the UE may discard any received packet or NAS PDU, which would lead to use of Uu resources for these discarded packets or NAS PDUs.
-  This may continue until the UE is released. 
-  RAN receives the N2 release request from the AMF and then releases the UE to CM-IDLE/RRC-IDLE.


In our understanding, upon the resumption of RRC connection, it’s true that there may be data or signalling scheduled by gNB before UE is released. Since UE is expected to continue its ongoing high priority service in network A in a short time, we think the Paging Reject procedure in network B will not take a long time. Hence, the waste of Uu resources and possible data discarding in network B should be not a big problem. About UE will be released to RRC_IDLE state instead of RRC_INACTIVE state, we think it is also acceptable. In a word, the issues of the above concern do exist but is not a hinder to adopt NAS-based busy indication from RRC Inactive state. 
Furthermore, one motivation for NAS-based busy indication was the assumption that harmonizing the busy indication for RRC_INACTIVE with RRC_IDLE would save specification effort in all WGs. 
Therefore, since it’s feasible to support NAS-based busy indication for RRC_INACTIVE, and SA2 concern won’t t lead to a big problem, to harmonizing the busy indication for RRC_INACTIVE with RRC_IDLE, RAN2 should retain the agreement on NAS-based busy indication for RRC_INACTIVE. And, reply SA2 that the Editor's note in TS 23.502 CR can be removed.
Proposal 1: RAN2 retains the agreement on NAS-based busy indication for RRC_INACTIVE, and Reply SA2.

0. Switching without leaving RRC Connected state
1.  Scenarios
We have discussed in which of the following scenarios UE is allowed to switch to network B without leaving connected state at network A[5].
· Scenarios 1: Periodic switching, including SSB detection/paging reception, serving cell measurement, neighboring cell measurement including intra-frequency, inter-frequency, and inter-RAT measurement;
· Scenarios 2: Aperiodic (one-shot) switching without transmission at network B, including SI receiving;
· Scenarios 3: Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B (e.g. no RRC connection Resume/Setup) at network B, including On-demand SI request;
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Scenarios 4: Aperiodic (one-shot) switching and enter into connected state (e.g. with RRC connection Resume/Setup) at network B, including Registration, SMS, RAU, busy Indication, etc.
Per our observation, Scenario1/2/3 is easy to be allowed while switching without leaving connected state. But scenario 4 is open. Whether UE is allowed to be kept at connected state at network A in Scenario 4? 
Firstly, in practice network, it is popular for MUSIM UE to perform SMS, TAU in network B without leaving RRC_Connected state in network A. Hence, it is feasible to allow UE stay RRC_Connected in network A in Scenarios 4.  
Secondly, the answer to this question has impact on the willingness of UE sending busy indication. The purpose of busy indication is to avoid the paging resource wastage in network B. If UE has to leave RRC_Connected state in network A to send busy indication in network B, we can expect big impact on user experience in network A. To mitigate the experience deterioration on network A, UE may choose not to send busy indication on network B,i.e. it results in less supporting for busy indication in the real field. In order to avoid this situation, UE shall be allowed to keep at connected state at network A, perform aperiodic (one-shot) switching, and enter into connected state (e.g. with RRC connection Resume/Setup) at network B, including Registration, SMS, RAU, busy Indication, etc.
Proposal 2: To minimize the interruption of ongoing service in network A, UE is allowed to stay in RRC_ CONNECTED in network A while entering the RRC_ CONNECTED state in network B for short time activities, e.g. SMS, RAU, TAU, busy indication, etc.
1.  Range of absence time
In SA2 LS[3], it’s said that “In addition, SA2 would like to check with RAN2 what range of absence time RAN2 considers to use in the procedure for “switching without leaving RRC Connected state ”
The range of absence time depends on the task to be performed in network B. Obviously, the tasks such as Registration, SMS, RAU, busy Indication, requires more absence time than paging reception and measurement. The contribution [7] has provided a detailed latency analysis for sending a busy indication. Taking RRC idle UE as an example, NAS busy indication can be included in the RRCSetupComplete message, the required time may be 47~68ms in NR, where the delay due to NW implementation is not included. Then, we can assume the needed absence time for the task in network B is no more than 200ms(i.e. 3 times of the theoretical value).
Proposal 3: The range of absence time to use in the procedure for “switching without leaving RRC Connected state” is no more than 200ms.

0. AS-based or NAS-based solution for switching
Regarding switching with leaving RRC_CONNECTED, both AS-based solution and NAS-based solution are agreed to be specified. We have not discussed which solution should be selected when both are supported.
In [6], we have discussed the Pros/Cons of both solutions. RRC based solution has lower latency and allows UE to enter  RRC_INACTIVE state after leaving RRC_CONNECTED state. On the contrary, NAS based solution cannot configure UE to RRC_INACTIVE state, and leads to uncertain latency or longer latency than RRC based signaling. Therefore, AS-based solution shall be selected with high priority if supported. If AS-based solution is not supported, UE may choose NAS-based solution. 
Proposal 4: Regarding switching with leaving RRC_CONNECTED, NAS-based solution is initiated by UE only when AS-based solution is not supported by either UE or network.
 
0. Impacts on Network A due to Switching to Network B
In email discussion [8], some companies mentioned the issue concerning the potential impact of switching to network B on ongoing UE procedures in network A, such as RLM/BFD/BFR, mobility scenarios, etc. More specifically, e.g:
· If UE performs switching to network B regardless the radio link status on network A, e.g. T310 or T312 is running, but UE cannot keep monitoring the radio link. Finally, it may result in radio link failure on network A during the switching. 
· In case UE has been configured with CA, there are also some timer to control Scell or BWP state, if UE switches to network B, the ongoing timer will be expired. Unnecessary deactivation of Scell or BWP switching will happen.

Observation 1: UE’s ongoing procedures may be impacted by switching to network B without leaving connected state in network A, such as RLM, handover, etc.
To avoid the impact to the connection on network A caused by switching, mitigation should be investigated. E.g. even has been configured with multi-SIM gaps for switching without leaving connected state, UE is allowed to ignore the multi-SIM gaps in case of critical scenarios, e.g. T310 or T312 is running, to continue monitoring radio link on network A to avoid RLF. 
it is better to suspend some timers of Scell and BWP to avoid unnecessary deactivation of Scell or BWP switching.
Proposal 5: RAN2 to consider allowing UE to ignore multi-SIM gap for some critical scenarios, e.g. T310 or T312 running and suspend some timers of Scell and BWP to avoid unnecessary deactivation of Scell or BWP switching.
3. Conclusions
In this contribution, we discussed the open issues for UE notification on network switching for multi-SIM. Based on the discussion, we have the following observation and proposals:
Observation 1: UE’s ongoing procedures may be impacted by switching to network B without leaving connected state in network A, such as RLM, handover, etc.

Proposal 1: RAN2 retains the agreement on NAS-based busy indication for RRC_INACTIVE, and Reply SA2.
Proposal 2: To minimize the interruption of ongoing service in network A, UE is allowed to stay in RRC_ CONNECTED in network A while entering the RRC_ CONNECTED state in network B for short time activities, e.g. SMS, RAU, TAU, busy indication, etc.
Proposal 3: The range of absence time to use in the procedure for “switching without leaving RRC Connected state” is no more than 200ms.
Proposal 4: Regarding switching with leaving RRC_CONNECTED, NAS-based solution is initiated by UE only when AS-based solution is not supported by either UE or network.
Proposal 5: [bookmark: _GoBack]RAN2 to consider allowing UE to ignore multi-SIM gap for some critical scenarios, e.g. T310 or T312 running and suspend some timers of Scell and BWP to avoid unnecessary deactivation of Scell or BWP switching.
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