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1	Introduction
In RAN 94e, revised WID on NR RF enhancements for FR2 is approved [1]. The purpose of this WI is to specify related FR2 UE features and associated requirements, including

· UL gaps for self-calibration and monitoring: [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· UE Tx power management
· Other self-calibration and monitoring are not precluded
· Coherent uplink MIMO
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behavior i.e. if gaps are not available for UE requesting gaps.
Note: The work of FR2 UL gaps includes (NG) EN-DC, NE-DC, NR-DC and SA. FR2 UL gap operation shall have no impacts to eNB operation or LTE RRC.In this paper, we further discuss the remaining RRM related aspects related to the UL gap.       
2	UL gap configuration for Tx power management   
In RAN4 102-e, most of the outstanding issues have been agreed on RRM aspect. The main open issue is on prioritizing procedures over UL gap. 

On procedures to be prioritized over UL gap,
·    On top of the agreement to prioritize RACH procedure, further agree to prioritize CG-PUSCH (type 1 and 2) and PUCCH allocations for SR and LRR over UL gap.

·    It is FFS on
· Periodic and semi-persistent CSI report during RRM procedures requiring CSI reports
· Positioning measurement report










 
Periodic and semi-persistent CSI reports are used in several RRM procedures, and the meaning of CSI report is clearly defined. Taking SCell activation procedure as example, the activation delay requirement is defined as: 

“Upon receiving SCell activation command in slot n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command for the SCell being activated no later than in slot [image: ]”

For unknown FR2 cell, the Tactivation_time can be long since UE needs to acquire frequency/time/beam information of the SCell, particularly if SCell SSB periodicity is long. During the activation time, UE should keep reporting out of range (OOR) CQIs until it reports the valid non-zero CQI. If all OOR CQIs are prioritized over UL gap, severe BPS sensing performance degradation is expected. However, if only the valid CQI is prioritized, then the procedure will be impacted as the OOR CQI is meant to inform the gNB that UE is in the middle of performing SCell activation procedure and the gNB should not send another activation request while receiving OOR CQI reports. 

Therefore, we believe the solution is to use scheduling to avoid such collisions between UL gap and periodic and semi-persistent CSI reporting. Since UL gap does not impact any UL transmission in special slot, the ACK/NACK or CSI transmission can always happen in special slot. Other than the special slot, the periodic and semi-persistent CQI report transmission can also be configured on the UL slots that are not overlapping with UL gap. This in general minimizes the performance impact to BPS, and also minimize impact on RRM procedures, link adaptation, etc., that use periodic CQI reporting.   
 
Observation 1: It is desirable to schedule periodic CQI feedback to avoid colliding with UL gap, and thereby minimize performance impact on BPS performance, RRM procedure and general link adaptation.  

Proposal 1: No need to prioritize periodic and semi-persistent CSI report over UL gap.

The other open issue is the prioritization between UL gap and positioning report. For positioning, besides the positioning measurement report of downlink measurement, it’s also worthwhile to consider the uplink positioning RS (e.g., positioning SRS) transmission that could compete with UL gap. If positioning report and positioning SRS are always prioritized over UL gap, in some cases when positioning report and positioning SRS are overlapping with UL gap, it would result in BPS performance degradation, similar to the case of always prioritizing periodic and semi-persistent CSI reporting. On the other hand, scheduling of positioning report (e.g., CG-PUSCH based periodical reporting) or positioning SRS occasions are completely under the network, and therefore network has the flexibility of using scheduling information and configure positioning report/ positioning SRS occasions to avoid collision with UL gap. In the emergency scenario, the network can even de-activate/de-configure UL gap.

Observation 2: For positioning report or positioning SRS transmission, network has the scheduling/configuration flexibility to avoid collision with UL gap.

And based on above observation, we propose:

Proposal 2: No need to prioritize positioning report or positioning SRS transmission over UL gap. 

However, in case companies think it’s still important to consider the above collision cases (i.e., CSI reporting, positioning reporting and positioning SRS transmission) for UL gap, it might be useful to strike a reasonable balance between BPS performance and those UL procedures. A possible solution is to limit the frequency of the CSI reporting, positioning reporting and positioning SRS transmission to a reasonable level based on certain prioritization rules.
3	Summary
This contribution has provided our views on UL gap configuration from RRM perspective. Our proposals are as follows:     

Observation 1: It is desirable to schedule periodic CQI feedback to avoid colliding with UL gap, and thereby minimize performance impact on BPS sensing, RRM procedure and general link adaptation.  

Proposal 1: No need to prioritize periodic and semi-persistent CSI reporting over UL gap.
 
Observation 2: For positioning report or positioning SRS transmission, network has the scheduling/configuration flexibility to avoid collision with UL gap.

Proposal 2: No need to prioritize positioning report or positioning SRS transmission over UL gap. 
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