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1. Introduction
In the previous meeting, the following agreements have been achieved for the network switching.
	· The switching procedure can be used to notify network A that the UE has a preference to leave RRC_CONNECTED state in network A.
· The switching procedure can be used to notify network A that the UE has a preference to be kept in RRC_CONNECTED state in network A while temporarily switching to network B.
· 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.
· 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 paper, we further discuss the network switching related issues based on the above progress. We first analyze NAS vs AS signaling for the case of leaving connected state, then discuss the case of keeping in the RRC-Connected state. 
2. Discussion
2.1 Leaving connected state 
About the procedure of leaving connected state, as many companies suggest in the email discussion, whether to adopt NAS or AS signaling shall be discussed first. 
In the offline discussion [1], the cons and pros of each scheme have been discussed and summarized. However, we think the key issue is on whether the upper layer assistance information (e.g. MT restriction info) would be needed. In the SA2, it has been concluded that for the LTE, the assistance information (e.g. MT restriction info) would be included in the service request message, but for the NR, it’s FFS. 
If the upper layer needs to transmit some assistance information to the network, it shall be left to the CN to make the final decision based on the received NAS message and the related information. For example, the CN will first check the integrity protection of the NAS message. If the integrity check failed, the CN will release the connection, otherwise the CN will make the decision based on the assistance information (e.g. MT restriction info), the CN shall have right to accept or reject the release requirement.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation 1: For long leaving procedure, if the upper layer need to transmit some assistance information to the network, it shall be left to the CN to make the final decision, e.g. the CN shall have right to accept or reject the release requirement.
Based on the observation 1, for the case that upper layer need to transmit some assistance information to the network, even take the RRC signaling, the gNB still need to transfer the NAS message to the CN and wait for the CN’s decision, otherwise, the gNB and the CN may make the different decision. Take the figure 1 as an example, the gNB send release with suspend information to transfer the UE to the inactive state but the CN prefer to transfer UE to the Idle state upon receiving the NAS message, as shown in the step 7-8, the gNB has to trigger a paging procedure to release the UE into Idle state.


Fig 1: gNB made the leaving decision
Thus, before we discuss whether AS or NAS signalling would be used, an LS shall be sent to SA2 on whether the UE needs to send upper layer assistance information (e.g.MT restriction info) to the network during the leaving procedure. 
Proposal 1: Send an LS to SA2 to confirm whether the UE needs to send upper layer assistance information (e.g.MT restriction info) to the network when the UE want to leave the connected state.
If the UE needs to send upper layer assistance information (e.g.MT restriction info) to the network, obviously, the NAS signaling based procedure shall be adopted.
Proposal 2: If SA2 confirm that the UE need to sends upper layer assistance information (e.g.MT restriction info) to the network, the NAS signaling based procedure shall be adopted.
2.2 Issues on keeping connected state
For discussion convenience, we use short-time switching as abbreviation of “switching procedure that kept UE in RRC_CONNECTED state in network A while temporarily switching to network B.” In the offline discussion [1], all of companies agree to adopt RRC signaling for the short leaving procedure and the short-time switching can be further divided into periodic short-time switching and one-shot short-time switching. In this chapter, we further discuss the detail issues on the short leaving. We first list the possible trigger events, and then discuss the details for the periodic short-time switching, at last we analyze the issues on the one-shot short time switching.
2.2.1 Leaving Trigger events
According to the email discussion and submitted papers in the previous meeting, the switching trigger events can be summarized as below:
· Scenario 1: periodic switching, such as paging reception, serving cell measurement.
· Scenario 2: Measurement for the cell reselection, including intra-frequency and inter-frequency inter rat
· Scenario 3: SIB1 receiving or the Other SI receiving of the neighbor cells/Serving cell. 
· Scenario 4: upper layer triggered CP plane procedure, e.g. Registration, Other MO signalling e.g.SMS. RRC triggered CP plane procedure, such as RAU.
· Scenario 5: Ran/CN paging response (e.g. busy indication).
· Scenario 6: MO data/call service.
Obviously, the scenarios 3/4/5 belong to the one-shot short-time switching, and the scenario 1/2 have periodic attributes. 
Observation 2: The one-shot short time switching can be triggered by the following cases, while the periodic short-time switching can be triggered by paging or by serving cell/neighbor cell measurements
· SIB1 receiving or the Other SI receiving of the neighbor cells/Serving cell. 
· Upper layer triggered CP plane procedure, e.g. Registration, Other MO signalling e.g.SMS. RRC triggered CP plane procedure, such as RAU.
· Ran/CN paging response (e.g. busy indication).
2.2.2 Periodic short-time switching 
For the periodic short-time switching, the periodic short-time switching procedure contains the switching notification message and RRC Reconfiguration procedure to configure gaps. Though companies agree to include Gap pattern in the switching notification message, the detail of the gap pattern is still FFS. In this sub-chapter, we first discuss the detail information of the gap pattern and then discuss whether other information was needed.
For the gap pattern, considering the SFTD of the two networks, the network B shall map the timing info of the periodic Gap to the network A as shown in the Fig 3.


Fig 2: The periodic Gap Mapping between 2 networks
In the Fig 2, by mapping the periodic Gap pattern of the network B to the network A, the (start FN,SFN,Symbol, duration) become (x, 2, n, 2), instead of the (y, 0,m.4). From the Fig 2, we also can see that for the gap pattern, the UE shall indicate the duration of the Gap, the gap start time, gap repetition period, and the reference SCS or take the  SCS of initial BWP of network A as reference SCS.
Proposal 3: For the gap pattern, the UE shall indicate the duration of the Gap, the gap start time, gap repetition period, and the reference SCS or take the SCS of initial BWP of network A as reference SCS.

Furthermore, as observation 2 described, the detection/measurement for the intra-frequency, inter frequency and inter-Rat may also require periodic Gap. In other words, the UE may need different Gap patterns for the different purposes. Considering that for some cases the Network A can’t assign all of the required Gaps to the UE, thus it’s better to also indicate the purpose/usage for each gap pattern, then the network can assign the Gap selectively, e.g. give the Gap for paging with the highest priority.
Proposal 4: The UE may require multiple gap patterns for the different purposes.
Proposal 4.1: The UE shall also indicate the purpose/usage for each gap pattern, then the network can assign the Gap selectively, e.g. give the Gap for paging with the highest priority.
2.2.3 One-shot short-time switching
About the one-shot short-time switching, according to the email discussion, companies’ views are divergent. The first issue is on whether use the common switching notification message for the one-shot and periodic short-time switching. We think before we further discuss this issue, we need to clarify which kind of Gaps would be adopted for one-shot short-time switching, according to the previous submitted papers, there would be 3 options:
· Option 1: Scheduled Gap, the Gap length equals to the short-time switching duration, during the Gap the network shall avoid both DL and UL scheduling;
	
Fig 3a: Option 1 of one-shot short-time switching


· Option 2: Scheduled Gap with TDM pattern, which is similar to the measurement GAP, the network A reserve the Gap periodically during the Scheduled Gap; 
	

Fig 3b: Option 2 of one-shot short-time switching



· Option 3: Autonomous Gap, during the Gap, just as some legacy MUSIM UE has done, it’s left to the UE implementation on how to communicate with 2 networks.
	

Fig 3c: Option 3 of one-shot short-time switching



For the option 1, for that both the DL and UL can’t be scheduled and that the one-shot procedure may take tens of milliseconds, it would affect the UE experience. 
For the option 2, the UE need to provide sufficient assistance information for the network A to determine the TDM pattern during the scheduled Gap.
For the option 3, during the autonomous Gap, similar to some legacy MUSIM UE has done, the UE may keep temporary and short dual active state by TDM method.
Observation 3: There are 3 Gap type options for the one-shot short-time switching:
· Option 1: Scheduled Gap, the Gap length equals to the short-time switching duration, during the Gap the network shall avoid both DL and UL scheduling;
· Option 2: Scheduled Gap with TDM pattern, which is similar to the measurement GAP, the network A reserve the Gap periodically during the Scheduled Gap; 
· Option 3: Autonomous Gap, during the Gap, just as some legacy MUSIM UE has done, it’s left to the UE implementation on how to communicate with 2 networks.
Proposal 5: Ran2 to discuss which kind of Gap to be adopted for one-shot short-time switching first.
Besides the gap type issues, there are also other 2 issues on the one-short-time switching as below:
(1) If the communication with the network B can’t be finished before the scheduled/autonomous gap, should the network A keep at the connected state or back to Idle/Inactive state?
(2) If the communication with network B ended before the scheduled/autonomous gap, does the UE need to indicate to the network A?
For the first issue, whether the network A keep at the connected or back to Idle/Inactive state shall be determined based on the service/procedure priorities of the 2 USIMs. As analyzed as above, the one-shot short-time switching procedure maybe adopted for the below scenarios:
· Scenario 3: SIB1 receiving or the Other SI receiving of the neighbor cells/Serving cell. 
· Scenario 4: upper layer triggered CP plane procedure, e.g. Registration, Other MO signalling e.g.SMS. RRC triggered CP plane procedure, such as RAU (FFS)
· Scenario 5: Ran/CN paging response (e.g. busy indication).
For the scenario 3, compared with the data/voice service on the network A, it shall have lower priority, while for the scenario 4, for the registration, per the CT1 spec, the UE can re-transmit it for several times. For the MO signalling e.g. SMS, if it has high priority, it can adopt long-leaving procedure, For the RAU, it may lead UE enter into Idle state, anyway, such kind of problem can be reduced by configure a long-enough Gap. For the scenario 5, the UE can resend it in the next DRX cycle, if still needed, e.g. detect paging again in the next DRX cycle.
From above analysis, the intention of the one-shot short-time switching procedure is to reduce the impact to the network A as much as possible, thus, it’s better to keep network A at the connected. Anyway, it can also be determined by the network A to determine whether to keep at connected state, or the UE can give a suggestion when requiring Gap.
Proposal 6: If the communication with the network B can’t be finished before the gap, the UE shall abort the on-going procedure of the network B and back to the network A.
Furthermore, for the one-shot short-time switching procedure, for the scenario 4/5, the UE shall try to finish the procedure on the network B as soon as possible. Meanwhile the network B shall know that the UE was at short-leaving state of the other USIM, then the network B shall not trigger the mobility (e.g. handover, redirection), measurement and DC related procedure.
Proposal 7: The UE shall inform the network B that it was at short-time switching procedure on the other network, then the network B can avoid to trigger the mobility (e.g. handover, redirection), measurement and DC related procedures.
For the first issue, during the previous offline discussion in [2], most companies agree that a Return message is not needed for one-shot short-time switching. 
Proposal 8: A Return message from the UE to the network is not needed for one-shot short-time switching in case of the early return.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: For long leaving procedure, if the upper layer need to transmit some assistance information to the network, it shall be left to the CN to make the final decision, e.g. the CN shall have right to accept or reject the release requirement.
Proposal 1: Send an LS to SA2 to confirm whether the UE needs to send upper layer assistance information (e.g.MT restriction info) to the network when the UE want to leave the connected state.
Proposal 2: If SA2 confirm that the UE needs to send upper layer assistance information (e.g.MT restriction info) to the network, the NAS signaling based procedure shall be adopted.
Observation 2: The one-shot short time switching can be triggered by the following cases, while the periodic short-time switching can be triggered by paging or by serving cell/neighbor cell measurements
· SIB1 receiving or the Other SI receiving of the neighbor cells/Serving cell. 
· Upper layer triggered CP plane procedure, e.g. Registration, Other MO signalling e.g.SMS. RRC triggered CP plane procedure, such as RAU.
· Ran/CN paging response (e.g. busy indication).
Proposal 3: For the gap pattern, the UE shall indicate the duration of the Gap, the gap start time, gap repetition period, and the reference SCS or take the SCS of initial BWP of network A as reference SCS.

Proposal 4: The UE may require multiple gap patterns for the different purposes.
Proposal 4.1: The UE shall also indicate the purpose/usage for each gap pattern, then the network can assign the Gap selectively, e.g. give the Gap for paging with the highest priority.
Observation 3: There are 3 Gap type options for the one-shot short-time switching:
· Option 1: Scheduled Gap, the Gap length equals to the short-time switching duration, during the Gap the network shall avoid both DL and UL scheduling;
· Option 2: Scheduled Gap with TDM pattern, which is similar to the measurement GAP, the network A reserve the Gap periodically during the Scheduled Gap; 
· Option 3: Autonomous Gap, during the Gap, just as some legacy MUSIM UE has done, it’s left to the UE implementation on how to communicate with 2 networks.
Proposal 5: Ran2 to discuss which kind of Gap to be adopted for one-shot short-time switching first.
Proposal 6: If the communication with the network B can’t be finished before the gap, the UE shall abort the on-going procedure of the network B and back to the network A.
Proposal 7: The UE shall inform the network B that it was at short-time switching procedure on the other network, then the network B can avoid to trigger the mobility (e.g. handover, redirection), measurement and DC related procedures.
[bookmark: _GoBack]Proposal 8: A Return message from the UE to the network is not needed for one-shot short-time switching in case of the early return.
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