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Introduction
A new Rel-19 Work item for XR enhancement has been approved in RAN#102 [2]. The following objective for transmission and reception during measurement gaps has been captured as below:
· Specify enhancements to enable transmission/reception in gaps/restrictions that are caused by RRM measurements (from inter-frequency RRM measurement gaps, or intra-frequency measurements, or other scheduling restrictions etc). [RAN1, RAN2, RAN4] 
· Specify the corresponding measurement gap and scheduling restriction to enable the identified enhancements with RRM performance impact taken into consideration, work being triggered by LS. [RAN4]
In this Tdoc, we propose some techniques to specify the above enhancement. 
Network controlled solutions
In RAN1#116, the following agreement has been reached:
Agreement:
For solutions based on triggering/enabling by network signaling to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements consider the following alternatives or combinations for further down-selection:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· FFS: details
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· FFS: details
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: details
· Alt. 4: Dynamic solution to adapt/change gap/SMTC configuration to enable TX/RX in gaps/restrictions that are caused by RRM measurements. 
· FFS: details
· Alt. 5: Rule-based solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements:
· FFS: details
Companies are encouraged to use the EVM in TR38.835 if they are submitting simulation results.
We support further short-listing to Alt.1, Alt.2 and Alt.5. 
Alt.3 provides a semi-static solution, rendering it sub-optimal for handling quasi-periodic XR traffic with inherent jitter. Alt.4 can be achieved with legacy design with multiple pre-configured measurement gap configurations, switchable via MAC-CE. Alt.1 and Alt.2 offer dynamic, flexible solutions better suited to the dynamic characteristics of XR traffic.

Proposal 1: For network based solutions, support further shortlisting to the following alternatives:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· Alt. 5: Rule-based solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements
Some rules can also be defined for Alt.5. For example, as shown in Figure 2, the gNB scheduling data overlapping with the MG could be considered as an implicit indication to the UE to skip MG and transmit or receive the scheduled data. 
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Figure 2: Dynamic scheduling of data overlapping with MGs is an implicit indication to skip the MG and transmit/receive the data
A rule can be defined for the UE to skip a measurement gap/restriction when a dynamic UL/DL scheduling is received and the scheduled data is overlapping with the measurement gap/restriction. 
The UE can also be configured to monitor PDCCH during measurement gaps/restrictions. For example, the UE could be configured to monitor a specific control occasion (e.g., a search space or a PDCCH configuration or a specific CORESET carrying DL/UL scheduling for high priority data like XR data) even if it does overlap with measurement gaps/restrictions. ]

Proposal 2: For Alt.5, support the following rule: Dynamic UL/DL scheduling of resources overlapping with a measurement gap/restriction is an implicit indication to skip the measurement gap.
UE initiated signalling solutions
Ideally, the UE is required to do the measurements and also transmit the UL data before the data expiry (e.g., the associated PDCP discard timer expiry). If the UE carries the measurement and comply to the measurement gap, the remaining time should be enough to send the UL transmission on the CG resources or if no CG resources available before the data expiry, the UE should get enough time to send an SR and receive an UL scheduling and transmit the UL data before the deadline. 
The UE can do this assessment based on the remaining PDCP discard timer and based on the CG configuration without any additional specification work. However, if no CG resources is available and if the UE needs dynamic UL scheduling from the network, the UE can rely on sending a high priority SR to indicate to the network the urgency of the scheduling. 
Alternatively, the gNB can configure the UE with a delay threshold. When the UE has an UL transmission to be transmitted on CG resources that overlap with a measurement gap/restriction, the UE assesses whether the remaining transmission time is larger than the configured delay threshold. If this condition is met, the UE complies to the measurement gap and carries the measurement and transmit the data afterwards. If the condition is not met, the UE skips the measurement gap/restriction and transmits the UL XR data.
Proposal 3: For a configured grant transmission, skip a measurement gap depending on the remaining delay budget for the transmission.
Autonomous, rule-based solutions
Some rules could be specified, allowing the UE to make a decision about skipping measurement gaps without the need for network signaling.
The PDU Set Importance (PSI) could be used to decide about the skipping of a measurement gap/restriction. The PSI indicates the importance of the PDU Set in the XR traffic. If the UL transmission overlaps with a measurement gap/restriction, the UE can check the PSI to decide whether the data is important enough to skip the measurement gap. For example, the gNB can configure the UE with PSI threshold and if the PSI of the data to be transmitted in UL is above the configured PSI threshold, then the UE skips the measurement gap/restriction and transmits the UL data. If the PSI of the data is below the specific configured threshold, the UE carries the measurement and drops/delays the data transmission. This limits the impact on the RRM performance and allows the network to be in control of the performance by adjusting the threshold.

Proposal 4: Skip a measurement gap if the PSI priority of the overlapping transmission is above a configured PSI threshold.
UE assistance
The UE can also assist the network or trigger the measurement gap skipping by sending the refined BSR defined in Rel-18 for the XR traffic. The gNB can consider the reception of the refined BSR as an implicit indication from the UE to skip the upcoming measurement gaps overlapping with CG occasions.
Proposal 5: The transmission of refined BSR by the UE can be interpeted as an implicit indication from the UE to skip the upcoming measurement gaps overlapping with CG occasions

Conclusion
In this contribution, we have presented several proposals to specify the support of skipping measurement gaps.

We made the following proposals: 

Proposal 1: For network based solutions, support further shortlisting to the following alternatives:
· Alt. 1: Dynamic indication to enable Tx/Rx in particular gap(s)/restriction(s) that are caused by RRM measurements. 
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· Alt. 5: Rule-based solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements

Proposal 2: For Alt.5, support the following rule: Dynamic UL/DL scheduling of resources overlapping with a measurement gap/restriction is an implicit indication to skip the measurement gap.
Proposal 3: For a configured grant transmission, skip a measurement gap depending on the remaining delay budget for the transmission.
Proposal 4: Skip a measurement gap if the PSI priority of the overlapping transmission is above a configured PSI threshold.
Proposal 5: The transmission of refined BSR by the UE can be interpeted as an implicit indication from the UE to skip the upcoming measurement gaps overlapping with CG occasions
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