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Introduction
RAN2 has agreed the framework for periodic and aperiodic gaps without leaving RRC connected in network A.   Some further details related to implicit release, gap purpose, early return were not concluded.   And the details of moving UE to INACTIVE/IDLE in network A such that UE can go connected in network B were not discussed.   This document discussed some of these open issues with regard to network switching.
Discussion
Request for Gaps without leaving RRC connected in network A or entering RRC connected in Network B
RAN2 has agreed that the UE can request for periodic and aperiodic gaps without leaving RRC connected.   Each of these are discussed in more detail below.
Periodic gaps:
Periodic gaps are used for periodic switching such as Paging reception and measurements.  RAN2 has further agreed to use UEAssistanceInformation message for the UE to request setup and release of gaps.  Network uses RRC signalling (RRCReconfiguration message) for the setup and release of the periodic gaps based on UE assistance information that indicates the gap pattern required.  These procedures for the setup and release of gaps should be sufficient for UE and network to control the need for and configuration of periodic gaps .  As these procedures can be used at any time, there is no need for any additional procedure for implicit or explicit or for early return.
Observation #1: Currently agreed procedures to use UEAssistanceInformation to request a specific gap pattern and RRCReconfiguration message to configure the gap are sufficient for Periodic gap handling.

Aperiodic gaps:
UE may request aperiodic gaps for purpose of transmission and reception in network B without entering RRC connected in network B.  These could be used for SI request and reception.  UEAssistanceInformation is again used to request aperiodic gaps and RRCReconfiguration message is used to configure gaps.  
With aperiodic gaps, it is quite possible that the gap period requested may not reflect the actual gap required and UE may need additional or less gap.   It could be difficult for UE to predict the aperiodic gap duration needed for SI request.  If the gaps turns out to be too short, it will be difficult for UE to request an another gap in time and the procedure in network B may fail.  
If the UE has finished the procedure in network B and can come back early before the gap period is completed, existing procedures such as Scheduling request or RACH can be used to indicate early comeback to the network.  While it is not essential to support early comeback and it could be sufficient to request long enough gap and wait until the aperiodic gap expires, SR/RACH to indicate early comeback can be supported with minimal specification impact.  Hence it is not necessary to forbid the UE to send SR/RACH during the gap period and network should be able to handle them.  
Proposal #1: Early comeback during an aperiodic gap is supported using SR or RACH procedure during the aperiodic gap period.  
Another potential use for early “comeback” is measurement reporting.  UE is not likely to perform measurements and hence measurement reports are unlikely to be triggered during aperiodic gaps.  If at all it does, again, SR/RACH can be used to abort the gap.
Further, If the UE does move to another cell during an aperiodic gap, it will go through an RLF and perform re-establishment procedure in the new cell.
The other possibility is that UE requires more gap period that originally requested and configured, While procedurally the UE can request another aperiodic gap, this may not be possible depending what the UE is doing in network B.  
At the end of the gap period, the network expects UE to be back in normal state, able to communicate with the network.  If the UE is unable to do so because the UE is still performing something in network B at the end of gap period, the normal RLF handling procedure can apply at both the UE and network.  UE should perform RRCRestablishment procedure when possible (after UE completes the procedure in network B) if the UE is unable to come back at the end of the gap period.  
Proposal #2: For aperiodic gaps, if the UE cannot come back at the end of aperiodic gap, current RLF handling and RRCReestablishment procedure is used.  
Request for aperiodic Gaps without leaving RRC connected in network A while entering RRC connected in Network B

Another possible use case for aperiodic caps is for UE to perform some procedure in RRC CONNECTED state in network B. RAN2 has not explicitly taken a decision whether it is allowed for the UE to be Connected in network A and network B simultaneously.  This could be useful to execute short procedures in network B such as busy indication while in a voice call in network A.  
Being simultaneously connected in both networks require support from NAS and is supported by SA2 in our understanding.  From RAN2 protocol perspective, the current aperiodic gap framework can support short periods of simultaneous connections in both network A and network B.  Depending on UE implementation, UE may not be able to support all the UE AS capability in network A while UE is connected in network B but it should be able to meet the requirements during aperiodic gaps.  Hence whether the UE uses aperiodic gaps while it is connected in Network B can be left to UE implementation.
Proposal #3: Aperiodic gap can also be used for short periods of simultaneous connections in both network A and network B.  This can be left to UE implementation.
Further SA2 requested feedback on how long aperiodic gaps remain in [1]:
	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”.



While it would be difficult to give a definite value in response, we can use values used for autonomous gaps as a representative.  These values can go up to 16s as currently captured in 38.331.
Proposal #4: Respond to SA2 that “range of absence time RAN2 considers to use in the procedure for “switching without leaving RRC Connected state”” could be up to 16s.
Request to leave RRC connected in network A (network switching)
UE may request to leave RRC connected using UEAssistanceInformation.  This could be used for execute procedures in network B that require UE to go into connected in Network B.  
While the UE is INACTIVE/IDLE, the UE can perform procedures in network B that require UE to go connected.  These could be to short procedures such as busy indication, TAU etc. (if the UE does not support simultaneous connections) or long procedures such as to receive voice calls.   When the UE completest that procedure and UE goes to INACTIVE/IDLE in network B, UE is again able to resume communication with network A.  
UE indicating a certain time period that the UE expects to be away could help the network decide whether to use INACTIVE or IDLE.  For example, the network may move the UE to INACTIVE for short procedures such as TAU update and move the UE to IDLE for longer voice calls.  However, it is possible to keep the UE in INACTIVE for long periods of time. Further, the time period provided may not be a good estimate – a voice call could be very short or long.  Hence it does not seem essential to request a time period when UE wants to be away when requesting preference to go INACTIVE/IDLE in network A.  
When the UE requests to leave RRC connected, UE also includes it preference to stay in RRC INACTIVE or move to IDLE.  There is no specification requirement on when the UE can request which state and this is left to UE implementation.  RAN2 has already agreed that UE can autonomously transition to IDLE after a configured time period (which can be set to infinity) if it does not receive a response from the network.  
Observation #2: When UE requests to be moved to INACTIVE/IDLE, there is no need for additional information such as period or purpose.  And the choice between INACTIVE/IDLE to request can be left to UE implementation.
When the UE is moved to INACTIVE in network A as requested by the UE, there may be additional or new DL data for the UE in network A.  This would normally trigger a Paging message.  It can be left to network implementations not to trigger an immediate Page to the UE that has been moved to INACTIVE/IDLE for MUSIM.  After a certain time period, busy indication can be used for IDLE Paging.  For UEs moved to INACTIVE, there is no busy indication and it can be left to network implementation on the paging strategy – how often to attempt to re-page the UE that is moved to INACTIVE for MUSIM.    Another option would have been for the UE to indicate to the network A that it is finished with network B by triggering a Resume procedure in network A.  However, given the decision last meeting to only support busy indication at NAS level, it is not essential to specify that UE shall trigger  Resume procedure to network A on completion of the procedure in network B.
Observation #3: After UE has been moved to INACTIVE/IDLE in network A, there is no need to specify additional procedures for UE to indicate to network A that it has completed the procedure in network B.
Assistance information providing purpose
Another open issue from last meeting was whether it is useful/necessary for UE to provide the purpose for the gap request in the assistance information.  From the network behaviour point of view, the decision to be made is how and whether to configure the gap requested or not.  There is no negotiation between the UE and network of the gap requested/configured.  The UE explicitly requests the required gap period/pattern.  
Then the other decision is whether to configure the gap.  Providing the purpose for the gap could help the network to prioritise between the current network and the purpose in the other network.  However, this prioritisation can be left to UE.  
Another use case for the purpose is with a request for INACTIVE/IDLE as discussed above.  However, as mentioned above, the expected duration may not be accurate and further, the duration cannot always be predicted from the purpose.  For example, a NAS TAU procedure could take longer than a voice call.
Hence we don’t think assistance information providing purpose for gap request is essential.
Proposal #5: Assistance information for gap purpose is not supported. 

Summary and proposals
This document discussed the remaining issues on periodic and aperiodic gaps for MUSIM.  The scenarios where UE goes stays in connected and leaves connected are both discussed.  The following observations and proposals were made.
Observation #1: Currently agreed procedures to use UEAssistanceInformation to request a specific gap pattern and RRCReconfiguration message to configure the gap are sufficient for Periodic gap handling.
Proposal #1: Early comeback during an aperiodic gap is supported using SR or RACH procedure during the aperiodic gap period.  
Proposal #2: For aperiodic gaps, if the UE cannot come back at the end of aperiodic gap, current RLF handling and RRCReestablishment procedure is used.  
Proposal #3: Aperiodic gap can also be used for short periods of simultaneous connections in both network A and network B.  This can be left to UE implementation.
Proposal #4: Respond to SA2 that “range of absence time RAN2 considers to use in the procedure for “switching without leaving RRC Connected state”” could be up to 16s.
Observation #2: When UE requests to be moved to INACTIVE/IDLE, there is no need for additional information such as period or purpose.  And the choice between INACTIVE/IDLE to request can be left to UE implementation.
Observation #3: After UE has been moved to INACTIVE/IDLE in network A, there is no need to specify additional procedures for UE to indicate to network A that it has completed the procedure in network B.
Proposal #5: Assistance information for gap purpose is not supported. 
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