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1. Introduction
[bookmark: _Hlk32497435]This contribution continues studies on UL gaps for self-calibration and monitoring under the Rel-17 WID on NR RF Enhancements for FR2 approved in [1]. The last RAN4 meeting agreed a WF for FR2 UL gap studies in [2].
2. Discussion
RAN4 discussed FR2 PA calibration gaps under Rel-15 NR specification work but finally decided not to introduce any PA calibration gaps in Rel-15. However, before that decision was made some assumptions and agreements were made how these PA calibration gaps could be introduced. 
During the Rel-15 work RAN4 made the following agreements:
· RAN4#89 [4] agreed based on [5] that power calibration gaps are not specified. Gaps for calibration can be scheduled by the UE itself autonomously. 
Before reaching this conclusion RAN4 discussed that UL interruption rate per UE could be 0.0025% assuming one slot (for SCS=60 KHz) per 10 seconds for allowing PA calibration gaps for UEs [6]. The aim was to avoid any impacts in other RAN WG specifications and just allow this relaxation in the UE requirement specifications for the FR2 UEs indicating need for calibration gaps. 
In our view similar or lower gap rate per UE should be considered in these Rel-17 studies at least as starting point since it was considered sufficient for UE calibration purposes during the Rel-15 time frame. The amount of UL calibration gaps per UE should be minimized to avoid negative system and UL throughput implications. However, if RAN4 is considering considerably more frequent calibration gaps (larger overhead) than one slot (for SCS=60 KHz) per 10 seconds, RAN4 should also evaluate e.g. using throughput simulations that performance and requirement gains obtained from UE’s self-calibration and monitoring exceed significantly the loss (overhead) caused by calibration gaps.
Proposal 1:  Re-use Rel-15 PA calibration gap assumption of one slot (for SCS=60 KHz) per 10 seconds (0.0025% overhead) for Rel-17 gap studies. If considerably higher overhead is needed for UE’s self-calibration and monitoring, RAN4 should evaluate e.g. using throughput simulations that performance and requirement gains obtained from UE’s self-calibration and monitoring exceed significantly the loss (overhead) caused by calibration gaps.
FR2 studies under the RAN1-led Rel-17 Coverage enhancements study item have identified that UL power is limiting factor for number of UL channels in FR2 scenarios like Urban 28GHz TDD NLOS scenario. RAN1 has analysed and simulated hardware link budget, a.k.a. MIL for FR2 in [3]. In the RAN1 studies in [3] MIL is defined as Total transmit power – Receiver sensitivity – Tx loss – Rx loss + gNB antenna gain (component 2 + 3 + 4) + UE antenna gain), Based on the RAN1 MIL analyses the following channels were identified as the potential bottleneck channels for Urban 28 GHz scenario:
-	PUSCH eMBB (DDDSU and DDSU)
-	PUSCH VoIP (DDDSU and DDSU)
-	PUCCH F3 11bits
-	PUCCH F3 22bits
-	PRACH B4
-	PUSCH of Msg3
Considering that UL power is limiting factor for number of UL channels on FR2 in our view the primary target for the FR2 performance and core requirement enhancements should be to achieve more UE Tx power and/or less allowed MPR to enhance UL and/or MCS coverage without degrading signal quality. In this way it is possible to achieve better UL or MCS coverage without degrading BS UL demodulation performance. Thus, the existing EVM, IQ imbalance and carrier leakage requirements would apply. Also, the out of band and inband emission requirements should remain the same. 
Proposal 2: Primarily aim to improve MPR and/or UE Tx power requirements through UE self-calibration and monitoring using calibration gaps while keeping other UE requirements like EVM, IQ imbalance, carrier leakage, out of band emission and inband emission requirements unchanged.
3. Conclusions
In this contribution we discuss further assumptions for the studies to enhance FR2 performance through UE’s self-calibration and monitoring using calibration gaps. Based on the discussion we make the following proposals:
Proposal 1:  Re-use Rel-15 PA calibration gap assumption of one slot (for SCS=60 KHz) per 10 seconds (0.0025% overhead) for Rel-17 gap studies. If considerably higher overhead is needed for UE’s self-calibration and monitoring, RAN4 should evaluate e.g. using throughput simulations that performance and requirement gains obtained from UE’s self-calibration and monitoring exceed significantly the loss (overhead) caused by calibration gaps.
Proposal 2: Primarily aim to improve MPR and/or UE Tx power requirements through UE self-calibration and monitoring using calibration gaps while keeping other UE requirements like EVM, IQ imbalance, carrier leakage, out of band emission and inband emission requirements unchanged.
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