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Introduction
This contribution focuses on the following objective identified by the work item description (RP-240791):
· 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]

Discussion
Network Signaling to Enable TX/RX during RRM Measurements 
The following related agreements were made in RAN1#116-bis:

“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: Alt 1-1: Explicit indication by DCI to skip a particular gap(s)/restriction(s); 
· FFS: Alt 1-2: Explicit indication by DCI to indicate a time window where to skip a particular gap(s)/restriction(s);
· FFS: Alt 1-3: Implicit indication by DCI scheduling a transmission/reception overlapping with a gap(s)/restriction(s) to skip the gap(s)/restriction(s);
· FFS: DCI format, DCI content, DCI bit-field size;
· FFS: Whether indication is for one or more occasions;
· FFS: How to consider time offset between the end of received dynamic indication and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 2: Semi-persistent solution to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. 
· FFS: Alt 2-1: gNB sends a skipping activation command, UE will skip gaps/restrictions until de-activation command is received.
· FFS: Alt 2-1a: gNB sends an activation command to enable pre-configured gap(s)/restriction(s), UE will skip gap(s)/restriction(s) after de-activation command is received.
· FFS: Alt 2-2: RRM measurement adaptation is applied to all MG configurations/scheduling restrictions due to all SMTC configurations, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) and is conducted in a time-window, and time-windows are derived from a semi-persistent configuration activation for their periodicity, offset and duration.
· FFS: Alt 2-3: Activate/de-activate one or more of pre-configured pattern(s) via MAC-CE to indicate occasions where Tx/Rx is prioritized over gap(s)/restriction(s);
· FFS: Details of activation/deactivation MAC-CE command 
· FFS: How to consider time offset between activation/deactivation command and start of gap(s)/restriction(s) occasion that is going to be skipped.
· Alt. 3: Semi-static solution to enable TX/RX in gaps/restrictions that are caused by RRM measurements.
· FFS: Alt 3-1: Configure a pattern(s) via RRC to indicate occasions where to skip gaps/restrictions;
· FFS: Details of pattern
· FFS: Alt 3-2: Gaps/restrictions skipping is applied to all MG configurations/scheduling restrictions due to all SMTC configurations / RRM measurements, or is applied to selected MG configuration(s) and/or scheduling restrictions due to selected SMTC configuration(s) / RRM measurement(s) and is conducted in a time-window, and time-windows are derived from a semi-static configuration for their periodicity, offset and duration.
· FFS: Alt 3-3: Gaps/restrictions that are caused by RRM measurements are skipped if collided with particular semi-statically pre-configured Tx/Rx occasions.
· FFS: Alt. 3-4: Gaps/restrictions that are caused by RRM measurements are skipped based on semi-statically configured priority information for particular semi-statically pre-configured Tx/Rx and/or particular gaps/restrictions.”

In the following, we provide our views on the alternatives stated above:

· Alt 1 (DCI-based): among the three variants, 
· Alt 1-3 does not need an additional DCI field. We note that the extra-bit field (in Alt 1-1 and 1-2) might be useless most of the time when MG periodicity is large, such as 40 ms as it would be too early for gNB to decide whether an upcoming MG is to be cancelled (e.g., 30 ms in advance).
· For large time offsets (e.g., 5ms), Alt 1-1/1-2 can indicate MG skipping earlier than Alt 1-3 as Alt 1-3 needs to schedule an overlapping transmission in a to-be-skipped MG.
· Alt 2 (semi-persistent): especially for large MG periods (e.g., 40 ms), the benefit of such a semi-persistent scheduling is not clear as gNB does not know well in advance e.g., 160 ms whether an MG needs to be skipped or not due to presence of data. The gNB could cancel the MG just based on mobility/channel/measurement information associated with the UE (e.g., as form of UAI), but at the end of day, such cancelled MG may not be utilized if there is no data communicated during it. In addition, for MAC-CE based schemes, we note MAC-CE command is usually applicable 3ms after the acknowledgement by the UE, which effectively increases the time offset needed prior to MG cancellation indication.
· Alt 3 (semi-static): similar arguments as Alt 2 for Alt 3-1/3-2; with the difference that Alt 3-3/3-4 can be useful for enabling TX/RX in CG occasions which overlap with MGs. 
Based on the analysis above, we propose
   
Proposal 1:  If the time offset is agreed to be small (e.g., less than 2ms): Adopt Alt 1-3 for dynamic scheduling.

Proposal 2: If the time offset is agreed to be large (e.g., larger than 2ms): Adopt Alt 1-1/1-2 for dynamic scheduling.

Proposal 3:  Adopt Alt 3-3/3-4 for semi-static/semi-persistent scheduling.

With respect to the time offset value, the following suggestions were discussed in RAN1#116-bis: 

· FFS: Re-use UE processing time for PDSCH or PUSCH;
· FFS: Re-use UL cancellation timeline;
· FFS: Re-use the timeline for Rel-17 dynamic deactivation of preconfigured measurement gaps;
· FFS: Other values (e.g., 0.5 ms, 5 ms, etc).

[bookmark: _Hlk165651008]Regarding, timeline for Rel-17 dynamic deactivation stated above, in our understanding, TS 38.133 clause 8.19.2 discusses (de)activation of pre-configured measurement gap in case of BWP switching via DCI as follows:
· “When BWP switch occurs, which results in status change of pre-configured measurement gap according to clause 9.1.7, UE shall be able to finish pre-configured activation or deactivation within 5 ms after the completion of the active BWP switch.”

In our view, skipping an MG, would probably need less time compared to the timeline for Rel-17 dynamic de-activation of preconfigured measurement gaps (‘5ms’) as in the context of skipping a MG to enable XR communication, UE is already aware of the MGs, and it just needs to decide whether to perform RRM measurement in an MG which has already been set up.

Observation: The time offset for Alt 1 is likely less than the timeline for Rel-17 dynamic activation/deactivation of preconfigured measurement gaps upon DCI-based BWP switch specified in TS 38.133 clause 8.19.2; as in this work item, the measurement gaps have already been set up.

Considering the analysis provided for the alternatives (proposals 1, and 2), and the above observation, we propose:

Proposal 4:  Determine the time offset value before deciding whether to support any related alternatives (Alt1, Alt2 variants).
UE Assistance Information
The following related agreements were made in RAN1#116-bis:

Agreement
RAN1 continues to discuss and decide whether or not to introduce new UE assistance information for solution(s) to enable Tx/Rx in gaps/restrictions that are caused by RRM measurements. At least the following UE assistance information is considered for further study:
· FFS: UE assistance information related to measurement occasions:
· FFS: The number of needed measurement gaps/SMTC with restrictions within a time period; 
· FFS: The maximum number or ratio of MGs/SMTC with restrictions that can be skipped within a time period;
· FFS: The number of required SSBs within a time period;
· FFS: The number of consecutive RRM measurements that can be skipped;
· FFS: The maximum interval between two consecutively reserved gap/restriction occasions for RRM measurements;
· FFS: The patterns of gap(s)/restriction(s) where skipping is feasible or acceptable;  
· FFS: UE assistance information related to channel conditions:
· FFS: RSRP is below/above search threshold (s-MeasureConfig);
· FFS: UE assistance information related to traffic:
· FFS: PSI (PDU set importance);
· FFS: UE assistance information related to UE mobility:
· FFS: L3 parameters related to mobility, e.g., static or not
Companies are encouraged to provide additional details (e.g. how often the UE assistance info is provided, timing, applicable scenarios, performance gains, etc) on their preferred scheme.
Note: From specification point of view, there is no mandated gNB behavior in response to any of the UE assistance information. 
RAN1 to make decision, from RAN1 perspective, in RAN1#117 on the support of UE assistance information.

Considering there are several existing mechanisms in RAN2/RAN4 which could be used to help gNB decide whether to cancel a MG, we propose:

Proposal 5: The benefit of a new UAI should be justified by analyzing its effectiveness against existing mechanisms (e.g., RSRP/RSRQ-related reports, as well as BSR/DSR procedures), and such analysis seems to be out of RAN1 scope.
Conclusions
This contribution provided our views regarding enabling TX/RX during RRM measurement periods:

Proposal 1:  If the time offset is agreed to be small (e.g., less than 2ms): Adopt Alt 1-3 for dynamic scheduling.

Proposal 2: If the time offset is agreed to be large (e.g., larger than 2ms): Adopt Alt 1-1/1-2 for dynamic scheduling.

Proposal 3:  Adopt Alt 3-3/3-4 for semi-static/semi-persistent scheduling.

Proposal 4:  Determine the time offset value before deciding whether to support any related alternatives (Alt1, Alt2 variants).

Proposal 5: The benefit of a new UAI should be justified by analyzing its effectiveness against existing mechanisms (e.g., RSRP/RSRQ-related reports, as well as BSR/DSR procedures), and such analysis seems to be out of RAN1 scope.

Observation: The time offset for Alt 1 is likely less than the timeline for Rel-17 dynamic activation/deactivation of preconfigured measurement gaps upon DCI-based BWP switch specified in TS 38.133 clause 8.19.2; as in this work item, the measurement gaps have already been set up. 



