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1. Introduction
In the new R17 WID, the study of UL gaps for self-calibration and monitoring are one of the objectives. This contribution provides our preliminary consideration of this study.
2. Discussion
The FR2 coverage is limited mostly because UE Tx power level is not large enough. For FR2 UE, improving PA efficiency and calibrating Tx path can help much on the whole Tx performance thus the cell coverage can be improved. When UE needs to do calibration, UE can’t work in normal mode then needs some Tx gap. Some information exchange with network may be needed to reduce any possible performance impact to the system. The UL gap concept was raised and discussed in R15 but not specified.
2.1 The issues identified in R15 discussion
UL GAP was extensively discussed in R15 that two types of GAP were identified as Total Gap (TG) and Rank Restricted Gap (RRG). In R15 discussion, the motivations to propose UL GAP were similar with that in the current WI. The understanding of TG and RRG was as following,
In TG, UE doesn’t transmit signals and uses that GAP to calibrate IQ image, LO feed through. Using RRC for TG configuration may be sufficient.
In RRG, UE only transmit one Tx signal but uses the other path to calibrate PA. RRG configuration may need to use MAC-CE.
In R15 discussion, there were some concerns of the complexity and interference issues were also raised by some companies. Finally it was agreed that power calibration gaps are not specified. Gaps for calibration can be scheduled by the UE itself autonomously [7].
2.2 Preliminary consideration for R17 discussion
The followings objectives related to UL gaps are captured in WID [1],
· 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
· PA efficiency and power consumption
· Transceiver calibration due to temperature variation
· UE Tx power management
· Others self-calibration and monitoring are not precluded
· 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 behaviour i.e. if gaps are not available for UE requesting gaps.
In the WID, the plan for UL gap discussion is divided to two phases. In the first phase, the performance gain, testability and network impact should be studied. Before the study of the details, we think RAN4 should have common understanding on the UE behaviors in UL gap. For example, if UE transmits signal in the GAP, what’s the detail of the Tx calibration signal when PA calibration is done such as what’s the signal BW, power level, etc.
In the TG, in our understanding, if UE doesn’t transmit signal, PA should be shut down. Otherwise if transceiver still transmits signals, the output power of the UE may not be the same level as the off power. But there may be some problem if PA is shut down, the PA recovering time should be analyzed that if UE can be scheduled right after the end of UL GAP.
In the RRG, how UE configure the transmitted signal may also needs to be clarified. Usually, the target of DPD algorithm is to transmit more power in the maximum output power level working in the largest bandwidth. However, if UE transmits maximum output level in the whole BW or in a large BW, the interference to the system should be evaluated. This problem may not be very severe for WIFI because WIFI UE uses the channel in TDD mode. In NR, OFDMA is used that the spectrum not used by one UE can be used by other UEs. If the UE doing DPD algorithm transmits signals on the spectrum not allocated to it, severe interference to other UE may happen. The in-device interference problem also may exist so whether the Tx path not doing DPD can be scheduled also may need some discussion. 
Based on the above analysis, RAN4 should first discuss and identify the UE behaviors in UL GAP then begin to evaluate the performance, gain and the system impact of the different scenarios.
Proposal: The behaviors of UE in UL gap should be identified such as if UE transmits signal in the gap, what’s Tx calibration signal details including BW, power level, etc before doing the studies in phase 1.
3. Conclusion
[bookmark: _GoBack]This contribution provides our preliminary consideration of UL gaps for self-calibration and monitoring. We have the following proposal,
Proposal: The behaviors of UE in UL gap should be identified such as if UE transmits signal in the gap, what’s Tx calibration signal details including BW, power level, etc before doing the studies in phase 1.
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