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Introduction


In RAN2#115-e, RAN2 had below agreements for the scheduling gap [1]:

Agreements

Gap configuration and activation

5
The network is allowed to configure at most 3 gap patterns (for any MUSIM purpose). 

6
Only a single aperiodic gap (for MUSIM) is supported in Rel-17. At most two periodic “gaps” (for MUSIM) and a single aperiodic gap (for MUSIM) is supported in Rel-17. FFS if signalling supports more.
7  
The SFN and subframe of the PCell of the network A is used in the gap configuration to calculate the gap.

Agreements

Periodic/Aperiodic/autonomous Gap configuration and activation

8:  The switching gap configuration will explicitly provide the gap starting position (e.g. offset value or start SFN and subframe explicitly), gap length and gap repetition period.

10:  Switching Gaps (of any type) are configured or released by RRC signalling (e.g. RRCReconfiguration message) in Rel-17. FFS if gap can be released autonomously by UE after N repetitions.
Gap configuration assistance information

16 
UE is allowed to include assistance information for setup or release of gaps for both 1) periodic gaps and 2) aperiodic gap in one UEAssistanceInformation Msg. 

18  To report the assistance information, the UE maps the timing info of the Gap on the network B  to the network A and reports the mapped timing info to the network A.

20  For the gap assistance information, the Gap start time, Duration of the gap and gap repetition period (for periodic) may be included. FFS is other information is included (e.g. gap purpose). 

· Do not support autonomous gaps for MUSIM in Rel-17.

In this contribution, we discuss some remaining issues; FFS points for the multiple gap operations.
2
Discussion

2.1 Multiple Gap Signaling 
In MUSIM operations, the UE is configured with multiple gap configurations for various SIM switching scenarios. Through the multiple gap operation, the UE is likely to perform other SIM operations periodically, e.g. SSB detection, paging monitoring, or cell measurement, and so on. 
We think, regardless of the limit configuring multiple gap patterns made by the RAN2 agreement, the UE should request gap configuration whenever necessary in order to provide the best information for the multiple gap operation. This is because there are various scenarios in which the UE requires the gap, and the UE cannot provide the best gap patterns to the network considering the network scheduling for other UEs in the same cell.
For example, let’s assume the case that the UE calculates the multiple gap patterns for complex use of various gap scenarios without the network inputs and requests the multiple gap configuration based on the gap limit. In this case, if the network rejects one of the gap requests, the UE does not know the reason for the rejection from the network, so the next request for the multiple gaps may not be effective so that the network may keep rejecting the subsequential requests.

Therefore, we propose that the gap request of the UE should be appropriately provided to the network whenever necessary regardless of the limit of the number of multiple gap patterns and that the network should configure the multiple gaps in compliance with the limit.

Proposal 1. The UE is allowed to send multiple requests for multiple gaps regardless of the limit of the number of gap patterns whenever necessary.
2.2 Multiple Gap Purpose
In our view, it is clearly necessary information that the UE informs the network of the purpose of the multiple gaps. If the network does not receive the purpose of the gap requests from the UE, the network may reject the gap requests. Since the UE requests multiple gaps in order to handle an important service in other SIM that is different from the legacy gap purpose, additional information should be provided so that the network can provide the gap configuration promptly.

Therefore, we think that when the UE requests the network to be configured the multiple gaps, the purpose of the gaps should also be provided to indicate that the gap is for MUSIM operation.

Proposal 2. When requesting the multiple gaps, the purpose for the multiple gaps should be included to indicate that the gap is for MUSIM operation.
2.3 Early Return

The UE may return early from other SIM operations through the gap. In RAN2 discussion, it hasn’t been concluded whether to transmit an early return indication to the network to support quick service resumption in case that the UE returns early due to the long gap period.

In our view, the early return indication isn’t necessary. This is because, according to the current RAN2 agreements, the case where the network configures the multiple gaps is limited to the scenario that can be sufficiently performed in a short term. That is, in the scenario that requires SIM operation for the long term, the UE should release the RRC connection to operate in other SIM. Thus, even if the UE returns early from other SIM operations, considering the additional time to take to send and receive the early return indication between the UE and the network, there are barely any scenarios in which a large benefit can be obtained.

Proposal 3. While performing SIM switching procedure based on the gaps, the early return isn’t allowed.

2.4 Autonomous Gap Release
Lastly, we consider a scenario when the UE unexpectedly needs to operate longer on the other SIM after the duration of the scheduling gap. This scenario is possible when the UE has a more important service after paging reception on the other SIM. 

In our view, to support more efficient service handling by reduction of the service interruption, RAN2 may need to consider that the UE autonomously release the current SIM including the gap configuration for other SIM operation to the current SIM if the service has a higher priority than the current SIM operation. 
Although the network does not provide information for the priority of the services, the UE can check whether the service is important through the paging cause information. Additionally, the UE can request to receive paging messages only in essential services according to the paging filtering rules provided by the upper layer signaling.

Therefore, we think that it is efficient to release the RRC connection of the current SIM in order not to cause a service interruption when the important service notified by the other SIM is a clearly higher priority than the current SIM while performing the gap.

Proposal 4. The UE can autonomously release the RRC connection including the gaps when there is an important service notified by the other SIM is a clearly higher priority than the current SIM.
3
Conclusion
In this contribution, we have the following proposals:
Proposal 1. The UE is allowed to send multiple requests for multiple gaps regardless of the limit of the number of gap patterns whenever necessary.
Proposal 2. When requesting the multiple gaps, the purpose for the multiple gaps should be included to indicate that the gap is for MUSIM operation.
Proposal 3. While performing SIM switching procedure based on the gaps, the early return isn’t allowed.
Proposal 4. The UE can autonomously release the RRC connection including the gaps when there is an important service notified by the other SIM is a clearly higher priority than the current SIM.
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