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1 Introduction
WID[1] for FR2 RF requirement enhancement in Rel-17 was approved in RAN#89-e. Objective of UL calibration gap was included.
This paper provides some analysis on UL calibration gap. 
2 Discussion
UL calibration gap was discussed in RAN4 in Rel-15, including PA calibration gap and Transceiver calibration.

For PA calibration, it is targeted to increase on PA’s linearity with pre-distortion. UL gap is required to be configured to UE for real time DPD. However, DPD also can be implemented by other method, e.g. static DPD. Even for real time DPD, DL receiving chain can be designed with coupler to the Tx chain. All these mentioned DPD method do not need UL gap.
Scheduled UL gap is needed for real time DPD calibration is because the DPD loop is implemented by OTA, with limited polarization isolation between Tx and Rx.

Observation 1: PA calibration gap is required because of a specific implementation, i.e. DPD loop via OTA.
For UL gap, there may be other specific solution other than discussed in Rel-15, but can be simply divided into 2 kinds: event triggered and fixed period. Generally, real time PA calibration is because the PA model is diverse following condition change, e.g. BW, RB allocation, output power, environment… So PA need to transmit power, and better with real transmission data to detect on accurate PA model for accurate pre-distortion. If not, real time DPD actually do not have much benefit. Considering it is via OTA loop, the power need to be radiated out of antenna.
According to the analysis, we can see the potential impact to the network introduced by PA calibration are as below:
· If the power is dedicated for calibration, it will have interference to the gNB, and other users. And such method without real transmission data actually do not have much benefit.

· If the power is configured by the network, only one polarization for Tx can be used. Rank/Tx number reduce will cause perf degradation within that transmission
However, the benefit introduced by PA calibration, e.g. FR2 output power. could be further evaluated in RAN4. But we cannot ignore the potential performance impact to the network.
Observation 2: the potential impact to network performance introduced by PA calibration gap need to be carefully studied. 
For UL gap calibrating on transceiver, we believe it can be used for many variants in the circuit, including IQ calibration. In Rel-15, we consider it as no transmission is needed during the gap, because IF loop could be separate from RF part for FR2. However, such assumption need to be reconsidered in Rel-17. The other issue is that there are already many DL gaps for measurements defined in TS 38.133, whether UE can utilize these gaps for calibration other than asking for new gap.
3 Conclusion

In this contribution we discussed on the open issues on gaps for self-calibration and monitoring, according to the analysis, we have the following proposals: 
Observation 1: PA calibration gap is required because of a specific implementation, i.e. DPD loop via OTA.
Observation 2: the potential impact to network performance introduced by PA calibration gap need to be carefully studied. 
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