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1   Introduction
UL gaps of self-calibration and monitoring is one objective of NR RF FR2 enhancements WI in Rel-17. Different calibration purposes were studied in RAN4 on its performance gain and gap configurations. In the WID[1], now 3 purposes are clearly provided including: PA efficiency, transceiver calibration, UE Tx power management. Meanwhile, it is also stated other purposes are not precluded. This paper intends to add a separate purpose for UL calibration gap to the WID.
2   Discussion
In RAN4 #98bis-e and #99-e meeting, UL gap for coherent MIMO calibration was proposed. 
Coherent UL MIMO and corresponding codebook is introduced from NR Rel-15. Applying with coherent codebooks can make transmission data on different layer be orthogonal to each other in which inter-layer interference is suppressed, hence the uplink throughput performance is largely improved.
The problem is, UL coherent MIMO RF requirements defined in TS 38.101-2 has many configuration limitation on gNB side, that generally frequency switching or port change is not allowed. The conditions are as below: 

The above requirements apply when all of the following conditions are met within the specified time window:

-
UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config
-
UE remains in DRX active time (UE does not enter DRX OFF time)

-
No measurement gap occurs

-
No instance of SRS transmission with the usage antenna switching occurs

-
Active BWP remains the same

-
EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))
As shown above the configuration limitations, it is almost not possible to support coherent UL MIMO in the real network. So we would like to solve this problem by utilizing calibration gap, which can align the relative phase between last transmitted SRS and following PUSCH. 
Considering the big performance gain introduced by coherence calibration gap, WF[2] was approved in RAN4, the agreement “UL gap for coherent UL MIMO is within the scope of WI for FR2 enhancement” was captured. So we propose to add this objective into WID.
Proposal: Adding UL gap for coherent UL MIMO into the WID of FR2 RF enhancement.
3   Conclusions
This contribution provides the problem on apply coherent UL MIMO into real network, and propose to utilize the calibration gap under discussion in RAN4 to solve this issue. 
Proposal: Adding UL gap for coherent UL MIMO into the WID of FR2 RF enhancement.
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