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1. Introduction

In RAN2#114 e-meeting, the following agreements for network switching have been reached [1].
	· 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.


Two post-meeting email discussions on NW switching were assigned. In this contribution, we further discuss the remaining issues on switching procedure without leaving RRC_CONNECTED and leaving RRC_CONNECTED state respectively.
2. Discussion
2.1 Switching procedure without leaving RRC_CONNECTED
In the post-meeting email discussion on gap handling [2], the following four scenarios were discussed:
· 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;
· 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.
And based on the phase 1 discussion, there was a proposal: Ran 2 confirm that for the below scenario 1/2/3, the UE is allowed to switch to network B without leaving connected state at network A. For the scenario 4, it’s FFS.
2.1.1. Discussion on scenario 4
During the phase 1 discussion, 13/20 companies thought that it shall not be allowed for switching without leaving RRC_CONNECTED for scenario 4. We also share this view and the reasons are given as below:
· Firstly, in RAN2#112e, whether the use case where the UE can have RRC connections in two NWs is in the scope of the Rel-17 had been discussed and RAN2 made the following agreement:

	The Sub-Case 3-2, i.e. Dual-RX/Single-TX UE stays in RRC_CONNECTED mode in NW A while performing reception and transmission in NW B (in RRC_ CONNECTED or during RRC setup/resume period ), is not considered in the WI from RAN2 viewpoint. Scheduling gap is not excluded


From the above agreement, it is clear that the case where the UE have two RRC connections simultaneously in two NWs is not considered in Rel-17. Although the scheduling gap is not excluded at that time, we think there is no need to have such exceptional case. Otherwise, the above agreement will be not valid anymore. We shouldn't make the previous agreement invalid unless there is a very strong motivation.

· Secondly, after switching to NW B, neither the instant of activity in NW B nor the duration of the UE’s stay in NW B is predictable. So, it means that the UE cannot provide an accurate scheduling gap length to NW A. In this case, there could be state mismatch between the UE and NW A. For example, after the scheduling gap requested by UE ends, the NW A will assume the UE has resumed its RRC connection, but the UE may still stay in the NW B to finish the activity. Then the resources scheduled by NW A will be wasted and after a period of time the NW A may consider the UE has been transited to RRC_IDLE. 
· Thirdly, the benefit to keep UE in RRC_CONNECTED in NW A over transition to RRC_INACTIVE state with respect to the service interruption time seems trivial, especially considering that the UE may still need to perform RACH to recover UL synchronization even being kept in RRC_CONNECTED state. 
Proposal 1: For scenario 4 (i.e. the scenarios where the UE needs to establish the RRC connection in NW B), the Single RX/Single TX UE and Dual RX/Single TX UE is not allowed to switch to network B without leaving connected state in network A.
2.1.2. Discussion on scenario 2
For scenario 2, the main use case is the SI reception in the NW B. Once the SI reception is triggered in NW B, UE would perform SI reception periodically in NW B according to the configured common search space and SI window as shown in Figure 1 until all the required SIs have been successfully acquired. In this case the aperiodic gap is not suitable since the UE may not acquire the SI during such gap and then may need to request the aperiodic gap multiple times. Instead, a periodic gap can be used. After the SI reception is finished in NW B, UE can indicate to the NW A to release this periodic gap pattern.
Proposal 2: For scenario 2 (i.e. SI reception without transmission), periodic gap shall be adopted.
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Figure 1 Illustration of events of scenario 2 and its associated periodic gap pattern
Figure 2 shows the procedure we consider for the gap pattern request for Scenario 2. Once the UE starts to receive new SI in NW B, the UE determines a new periodic gap pattern to cover the SI scheduling in NW B. Then the UE can request an additional periodic gap pattern for SI reception to the NW A on top of periodic gap pattern already used for scenario 1. After the SI reception is finished in NW B, the UE can indicate the release of the configured periodic gap pattern for SI reception to the NW A.


[image: image2]
Figure 2 Illustration of procedure for gap pattern request of scenario 2
2.1.3. Discussion on scenario 3

For the scenario 3, generally we understand this is similar to events of scenario 4, since the time duration for the UE to acquire the on-demand SI by using contention based random access in NW B is unpredictable. Hence, it is difficult for UE to provide an accurate gap length to the NW A. So the simplest way is to use the switching procedure with leaving RRC_CONNECTED state in NW A if the UE decides to perform on-demand SI request in NW B. 
If switching without leaving RRC_CONNECTED is finally agreed for scenario 3, then the aperiodic gap pattern can be adopted. However, for the use of aperiodic gap the following principle should be followed:

·  If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. due to the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A. If needed, the UE can request another aperiodic gap in NW A.
·  If the UE successfully completes activity in NW B before the end of the aperiodic gap there is no need for the UE to send the early return indication in NW A. 
Proposal 3: For scenario 3 (i.e. Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B), the Single RX/Single TX UE and Dual RX/Single TX UE is not allowed to switch to network B without leaving connected state in network A.

Proposal 3a: If proposal 3 is not agreeable, one aperiodic gap pattern can be adopted for scenario 3 with the following principles:
·    If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A;
·    If the UE successfully completes activity in NW B before the end of the aperiodic gap, there is no need for the UE to send the early return indication in NW A.
If aperiodic gap is finally agreed for scenario 3, Figure 3 shows the procedure we consider for the gap pattern request for by taking the on-demand SI acquisition as an example. Once the UE decides to initiate the on-demand SI request procedure in NW B, the UE can notify an additional aperiodic gap pattern for on-demand SI request to the NW A on top of periodic gap pattern already used for scenario 1. After the UE has successfully completed the random access in NW B, the UE shall switch to the SI reception procedure. Then the following procedure is the same as for the scenario 2. UE can send another UE assistance information message to update the used gap pattern, including indicating the release of the configured aperiodic gap pattern for on-demand SI request and request a new periodic gap pattern for SI reception. 
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Figure 3 Illustration of procedure for gap pattern request of scenario 3
2.1.4. Others

According to the above discussions, there are the scenarios where the UE needs to indicate the release of the gap. In addition, if the SIM card 2 is turned off, then the UE does not need the gap for any scenarios in NW B. So in this case, the UE should also have ways to indicate the release of the gap. The signaling design details to indicate the release of gap can be left to stage 3.
Proposal 4: The signalling design should support the UE to indicate the release of the gap pattern. The details are left to stage 3.
2.2 Switching procedure with leaving RRC_CONNECTED
For the AS-based switching procedure without leaving RRC_CONNECTED state, the majority support that the UE reports its preferred RRC state in the UE assistance information message according to [4 ED#242]. Then one further issue is whether to reuse the current “ReleasePreference” defined in Rel-16.  The legacy ReleasePreference is used for power saving purpose. After sending this information, the UE would follow the network’s command to decide which state to switch to. If the network does not give any response the UE will keep in RRC connected state. However, for the MUSIM purpose, the UE’s behaviour is different after sending the release preference to the network. So, it is reasonable to let the network know the purpose for which the UE is requesting to leaving RRC connected state. Otherwise, it may cause the state mismatch between the UE and gNB.
Proposal 5: The UE is allowed to indicate its preferred RRC state specifically for MUSIM purpose when it initiates the RRC-based switching procedure with leaving RRC_CONNECTED state. 

In last meeting, SA2 has also agreed to adopt the NAS-based solution for NW switching for NR/5GC case as in [5 S2-2105152]. Then one issue is the interaction between RRC-based solution and NAS-based solution. According to [5], there is the sentence saying that "it is assumed that when using 5GS NAS leaving the UE's end state is always idle (If UE does not want to leave connected state it can use the RAN2-defined procedure)". Here the “Idle state” and “Connected state” means the CM_Idle and CM_CONNECTED. So, based on this assumption, it is observed that the NAS-based solution only supports the UE to switch to RRC_IDLE state. 
Once the UE decides to leave RRC connected state in NW A, it should be up to UE implementation to decide which state it prefers to switch to. If the UE prefers to switch to RRC Idle state, it can initiate the NAS-based procedure to request the leaving. If the UE prefers to switch to RRC Inactive state, it should initiate the RRC-based procedure to request the leaving. The only issue is if the UE prefers to switch to RRC_Idle state, whether the UE is allowed to initiate the RRC-based procedure. We think there is no need to preclude this usage from the specification point of view. 
Proposal 6: For the interaction between RRC-based solution and NAS-based solution for switching with leaving RRC_CONNECTED:

·   It is up to UE implementation to decide which RRC state it prefers to switch to.
·   If the UE prefers to switch to RRC_INACTIVE state, it can only initiate the RRC-bases procedure, while if the UE prefers to switch to RRC_IDLE state, it is up to UE implementation to select the RRC-based procedure or NAS-based procedure.

·   The interaction between RRC layer and NAS layer is also up to UE implementation.
3. Conclusion

In this contribution, we have discussed coordinated switch from NW for MUSIM device and made the following proposals:

Switching procedure without leaving RRC_CONNECTED

Proposal 1: For scenario 4 (i.e. the scenarios where the UE needs to establish the RRC connection in NW B), the Single RX/Single TX UE and Dual RX/Single TX UE is not allowed to switch to network B without leaving connected state in network A.
Proposal 2: For scenario 2 (i.e. SI reception without transmission), periodic gap shall be adopted.
Proposal 3: For scenario 3 (i.e. Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B), the Single RX/Single TX UE and Dual RX/Single TX UE is not allowed to switch to network B without leaving connected state in network A.

Proposal 3a: If proposal 3 is not agreeable, one aperiodic gap pattern can be adopted for scenario 3 with the following principles:
·    If until the end of the aperiodic gap the UE still has not completed activity in NW B, e.g. the random access for on-demand SI request, the UE should stop the activity in NW B and switch to NW A;
·    If the UE successfully completes activity in NW B before the end of the aperiodic gap, there is no need for the UE to send the early return indication in NW A.
Proposal 4: The signalling design should support the UE to indicate the release of the gap pattern. The details are left to stage 3.
Switching procedure with leaving RRC_CONNECTED

Proposal 5: The UE is allowed to indicate its preferred RRC state specifically for MUSIM purpose when it initiates the RRC-based switching procedure with leaving RRC_CONNECTED state. 

Proposal 6: For the interaction between RRC-based solution and NAS-based solution for switching with leaving RRC_CONNECTED:

·   It is up to UE implementation to decide which RRC state it prefers to switch to.
·   If the UE prefers to switch to RRC_INACTIVE state, it can only initiate the RRC-bases procedure, while if the UE prefers to switch to RRC_IDLE state, it is up to UE implementation to select the RRC-based procedure or NAS-based procedure.

·   The interaction between RRC layer and NAS layer is also up to UE implementation.
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