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1.	Introduction
UL calibration gap was discussed in RAN#89 and an objective was approved [1]. This paper discussed details what are needed to analyse the gap further. 
2. 	Discussion
2.1	Definition of performance gains
Newly approved WID [1] objective is written as follows:
 (
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.
)
The first part of the WI should concentrate on the understanding the performance benefits over the current baseline Rel-16 requirements and then comparing those potential network impacts. The benefits visible to the network in UE UL domain are 
· more UL power to enhance the coverage
· less MPR allowance to enhance the high MCS coverage
· better EVM to improve throughput 
· Better emissions performance to reduce adjacent channel interference
· More accurate power control

UE can benefit internally from UL gaps since it can perform calibrations and adjustments during connected state. These benefits can be 
· Better energy efficiency
· Smaller PA’s for the same power target
· Smaller production variation to improve production yield
· Less factory calibration since some can be done during the operation

The wording in the approved WI seems to rule out the UE internal benefits since the baseline was set to Rel-16 requirements and an improvement in one of the parameters that are visible to the network should be expected. 
Observation 1: WI suggests the benefit of the UL gaps should be visible in UE requirements compared to the Rel-16
The target for the phase 1 conclusion should be to identify how the requirements can be changed for the UE that utilizes UL gaps.
2.2	Definition of a gap
The WID has only a definition of a gap but what is the expected behaviour of the UE in the gap needs further discussion. 
Expectation can be that the UE is provided with known resources when it does not need to transmit or receive (in TDD system) and otherwise UE meets requirements for OFF state i.e. any transmission in band is below OFF power and other emission requirements are satisfied. This way network can assign those resources to other UEs for uplink transmission and the impact to the network is very small. 
Alternative is that UE is provided with an UL grant, some RBs and symbols where it is allowed to transmit something but network ignores the transmission. RAN4 could try to agree if there can be common predefined calibration signal or if one of the SRS formats could be used so those resources are not completely wasted. For this waveform and scheduling part, RAN1 involvement maybe needed.
Third option is that UE is provided with a specific type of UL grant periodically. For example, for 2-layer capable UE, network can provide 1-layer UL grant and the other branch can perform calibration by observing the 1-layer transmission from one branch. 
In order to converge on the understanding what kind of benefits ran4 is expecting from UL gaps and what kind of network impact it has, the definition of UE behaviour in the gap should be agreed.   
Observation 2: What is UE behaviour in UL gap needs to be agreed for further analysis.
Our view is that the minimal impact to the network is when UE does not transmit at all i.e. conforms to the OFF-power requirements. UE can internally route the calibration signal and then network can re-use the resources to the other users. 
Proposal: UE behaviour during the gap is to conform to existing OFF power requirements 
Conclusion
We discussed how to set the metrics for benefits for the UL gaps and discussed how to define the gap for further analysis on its benefits and network impact. We made the following observations:
Observation 1: WI suggests the benefit of the UL gaps should be visible in UE requirements compared to the Rel-16
Observation 2: What is UE behaviour in UL gap needs to be agreed for further analysis.
To enable proper impact analysis to conclude the phase 1 in the WI, we made one proposal:
 Proposal: UE behaviour during the gap is to conform to existing OFF power requirements
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