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1. Introduction

In RAN2#113bis-e meeting, the agreements for network switching are listed as below [1].
Agreements

1
RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B as a baseline. FFS on additional need of MAC signalling.
2
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. 
In this contribution, we further discuss these switching procedures.
2. Discussion
There are different events that could trigger the UE to switch to NW B while having on-going traffic in NW A. Such events include the following activities in NW B: paging and SI reception, measurement and cell reselection, TAU/RNAU, sending busy indication or initiating voice call.
As agreed by RAN2, the switching procedure can be used to notify NW A that the UE has a preference either
· to leave RRC_CONNECTED state in NW A, or
· to be kept in RRC_CONNECTED state in NW A while temporarily switching to NW B
However, it is still not clear for each of the above events which specific switching procedure should be applied. We think this should be addressed first.
In our view, the events that trigger the UE to switch to NW B can be categorized as below: 
· Group 1: UE needs to establish the RRC connection in NW B. The event for which the instant of activity in NW B is unpredictable, such as initiating TAU/RNAU or voice call in NW B.

· Group 2: UE does not need to establish the RRC connection in NW B. The event for which the instant of activity in NW B is predictable:
· Group 2-1: The event that occurs periodically, such as paging reception or serving cell measurements in NW B.

· Group 2-2: The event that is triggered conditionally, such as measurements for cell reselection or SI acquisition in NW B.
The Figure 1 illustrates the instant of activity in NW B and interruption in NW A for the above event groups.
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Figure 1 Illustration of the instant of activity in NW B and interruption in NW A
For Group 1 events, UE needs to establish the RRC connection in NW B (e.g. initiating TAU/RNAU or voice call). For such events, our view is the UE should notify NW A its preference to leave RRC_CONNECTED state in NW A while switching to NW B. 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 the events that UE needs to establish the RRC connection in NW B, the UE should use the switching procedure to notify NW A its preference to leave RRC_CONNECTED state.
2.1 Switching procedure without leaving RRC_CONNECTED
As agreed in the last e-meeting: RRC signalling is used for switching procedure without leaving RRC_CONNECTED state in network A for UE temporarily switching to network B. In details, the UE can send switching notification message with gap pattern information to the NW A, and the gap pattern information can include the offset value, gap length and the gap repetition period. Then a consequent question is whether the UE should wait for the response from NW A before applying such gap pattern. In our view, this is similar to the switching procedure with leaving RRC_CONNECTED, i.e. the UE anyway needs to switch to NW B irrespective of receiving the response from NW A. Besides, the NW A should use the requested gap pattern from the UE in order to cover the the instant of activity in NW B, it means NW A does not need to re-configure a different gap pattern to the UE. So, waiting for the response from NW A seems not essential. 
After sending the switching notification for gap request, the UE may not need it at some time. For example, the SIM card 2 may be turned off, then the UE does not need the gap to perform paging reception and serving cell measurement in NW B. Thus, it should be possible for the UE to indicate the release of the gap pattern.
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Figure 2 Illustration on switching procedure without leaving RRC_CONNECTED
Proposal 2: For the switching procedure without leaving RRC connected state in NW A, a unified RRC procedure is defined by which the UE can request the NW A to setup or release the gap pattern. The gap pattern information includes offset value, gap length and the gap repetition period.

Some companies proposed that a UE can be configured with multiple measurement gaps with various attributes, and each measurement gap can be activated/deactivated via MAC signalling. However, we don’t think the MAC signalling is necessary. The Group 2-1 events (e.g. paging reception or serving cell measurement) occur periodically, and the Group 2-2 events are triggered conditionally, e.g. UE is triggered to perform measurement for cell reselection when the condition as specified in [2] is satisfied and SI acquisition for the new selected cell in NW B, or UE is triggered to acquire the SI upon cell reselection or upon SI change in NW B. Once the Group 2-2 events are triggered, UE needs to perform DL activities in NW B periodically until the activities end. Thus, a unified gap pattern configuration can be used to cover both Group 2-1 and Group 2-2 events.
Based on the procedure illustrated in Figure 2, if the Group 2-2 events are triggered and the gap pattern configuration should be changed from covering only Group 2-1 events to covering both Group 2-1 and Group 2-2 events, UE can send the switching notification for gap request again with new requested gap pattern. The change of gap pattern may not be frequent, thus, using RRC signalling is sufficient and additional MAC signalling is not needed. Furthermore, we are not sure if MAC signalling solution really works well, since the UE needs to inform several candidate gap patterns to the gNB and then uses MAC signalling to indicate which gap pattern(s) should be truly used. However, which information can be used by UE for determining the candidate gap patterns is unclear. For Group 2-2 events, the system information broadcast (SMTC configuration, si-SchedulingInfo) in NW B may be changed, e.g. the system information is changed or cell reselection for NW B is performed. Thus, it is difficult and unpractical for UE to provide the several candidate gap patterns to the network in advance.
Proposal 3: Only RRC signaling is used for switching procedure without leaving RRC_CONNECTED state in NW A. Additional MAC signaling is not needed.
2.2 Switching procedure with leaving RRC_CONNECTED
UE can send the switching notification message for leaving RRC_CONNECTED state, it needs to be discussed whether the switching notification message is RRC-based message or NAS-based message. 
In Rel-16 Power Saving WI, efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE was discussed, and it’s specified that the UE can send RRC “ReleasePreference” in a UE Assistance Information message to the RAN node to indicate that the UE prefers to be released from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE. It is up to the network to decide whether the UE can leave the RRC_CONNECTED state and to which RRC state the UE should transit by using legacy release mechanism. Although NAS-based release notification is recommended to be supported for LTE network, RRC-based solution is preferred for NR network since it is faster compared with NAS-based solution for RRC connection release and the legacy signalling of “ReleasePreference” can be reused. Considering that now UE sends “ReleasePreference” only for power saving purpose, some small enhancements may be needed, e.g. introducing the cause value to distinguish the purpose of sending “ReleasePreference”, i.e. for power saving or Multi-SIM.
Proposal 4: RRC signaling is used for switching procedure with leaving RRC_CONNECTED state in NW A.
After UE sends the switching notification message for leaving RRC_CONNECTED state, if no response message is received from the NW within a certain configured time period, the UE can enter RRC_IDLE state. UE should not be allowed to enter RRC_INACTIVE state since it is not practical to pre-configure the suspendConfig to the UE. It consumes RNTI resources as if fullI-RNTI and shortI-RNTI is pre-configured to a UE, it cannot be used by other UEs which are actually in the RRC_INACTIVE state. Moreover, as it is unpredictable whether/when a UE will request to leave RRC_CONNECTED state, the pre-configured suspendConfig may never be used which just wastes RNTI resources. Thus, it is not preferred to support entering RRC_INACTIVE state after UE sends the switching notification message for leaving RRC_CONNECTED state.
Proposal 5: If no response message is received from the NW within a certain configured time period after UE sends the switching notification message for leaving RRC_CONNECTED state, UE is only allowed to enter RRC_IDLE state.
3. Conclusion

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

Proposal 1: For the events that UE needs to establish the RRC connection in NW B, the UE should use the switching procedure to notify NW A its preference to leave RRC_CONNECTED state.
Proposal 2: For the switching procedure without leaving RRC connected state in NW A, a unified RRC procedure is defined by which the UE can request the NW A to setup or release the gap pattern. The gap pattern information includes offset value, gap length and the gap repetition period.

Proposal 3: Only RRC signaling is used for switching procedure without leaving RRC_CONNECTED state in NW A. Additional MAC signaling is not needed.
Proposal 4: RRC signaling is used for switching procedure with leaving RRC_CONNECTED state in NW A.
Proposal 5: If no response message is received from the NW within a certain configured time period after UE sends the switching notification message for leaving RRC_CONNECTED state, UE is only allowed to enter RRC_IDLE state.
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