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1. Introduction
In last meeting RAN4 #98 e-meeting, some interested companies express constructive suggestions on how to evaluate performance gain and network impact. One WF was approved including the metric for performance gain evaluation, the assumptions for network impact analysis and the principle for future possible RF requirements. More analysis of performance gain and network impact are encouraged to help process phase I evaluation. In this contribution, we focus on how to evaluate performance gain for PA and transceiver calibration.
2. Discussion
The main objective of phase I is to justify whether UL gap could help to improve the performance gain. At the beginning of this WID, some consensus has been reached that performance evaluation should focus on the testable improvements with and without gap. For UL calibration, what we do is to evaluate that one component of the device could contribute to the full line-up. For example, the PA or transceiver component calibration could help to improve the full line-up UL power and DL throughput as approved in [1]. At current stage, we have two options on how to show the performance gain
· Option 1 is by testing, taking the calibration algorithm as the black box 
· Option 2 is to do the analysis step by step. At first analyse how much device-level improvement the UL gap could achieve and then evaluate corresponding system-level performance gain. For example, at first evaluated how much LO leakage or IQ mismatch could be improved if calibrate transceiver and then evaluate how much UL power gain or DL throughput gain.
Observation 1: At current stage, we have two options on how to show the system-level performance gain. One is by testing, taking the calibration as the black box and the other is to do the analysis step by step. At first analyse how much device-level improvement and then calculate corresponding system-level performance gain.
Both option 1 and option 2 could help to evaluate the performance gain. The main difference is whether RAN4 focus on the details of how to perform UL gap or just make the calibration as a black box. Option 1 could show the testable gain and reflect the practical operation while option 2 could help to have a more detailed understanding of how the performance gain is achieved. 
Proposal 1: to better understand how the performance gain is performed, it is suggested to show how much improvement of device-level improvement when perform UL gap, e.g. IQ image rejection, LO leakage. Then analyse the final system-level performance gain, e.g. the UL Tx power and DL throughput.
Limited by size and cost, most UE haven’t been equipped with the feedback link for real time calibration. Therefore, UL gap gives UE the chance to calibration device characteristics. Different UE could have different gap duration/ periodicity preference as the design and device characteristics are different. Some UE may need much shorter gap duration among much larger periodicity while others may prefer longer gap duration among relatively shorter periodicity. 0.025%~0.5% gap overhead is assumed for NW impact analysis as approved in last meeting [1]. It is better to show gap duration and calibration periodicity to reflect UE calibration characteristics and then help define final gap configuration.
Proposal 2: it is suggested to show the gap duration and calibration periodicity when evaluate performance gain to reflect UE calibration characteristics and then help define final gap configuration.
For both option 1 and option 2, final performance gain may be different among UE considering the final gain depends on many complex factors, which are related to UE design and device characteristics. If so, how could we conclude the UL gap finally contribute to net performance gain based on all the diversity results? Could we accept that the UL gap is optional not mandatory as some UE may need the gap for performance gain while others don’t need it?
Proposal 3: UL gap may be optional not mandatory if net performance gain is verified only for part of testing UE not all the UE.
In last meeting, UL Tx power and DL throughput was approved as the evaluation metrics for PA and transceiver calibration and FFS for the IBE requirements. it is obvious that the improvement of transceiver characteristic could directly improve the signal quality related requirement. For zero-IF architecture, IQ mismatch and LO leakage are the inevitable production and both could introduce extra distortion, reducing signal quality to lower Tx SNR. Therefore, the improvement of PA/transceiver characteristics would directly improve IBE related requirements, based on which UL Tx power could be improved. However, the relationship between the IBE improvement and UL Tx power improvement is much complex and rely on UE algorithm. In some cases, IBE requirements may have been improved without any improvement of UL Tx power when UE is already transmitting at its maximum output power.
Proposal 4: IBE related requirements are still needed to directly reflect the PA/transceiver characteristics after the UL gap calibration considering in some cases the calibration could only improve the IBE not the UL Tx power.
3. Conclusions
In this contribution, following observations and proposals are discussed to help proceed the phase I evaluation.
Observation 1: At current stage, we have two options on how to show the system-level performance gain. One is by testing, taking the calibration as the black box and the other is to do the analysis step by step. At first analyse how much device-level improvement e.g. IQ image rejection and then calculate corresponding system-level performance gain e.g. UL Tx power.
Proposal 1: to better understand how the performance gain is performed, it is suggested to show how much improvement of device-level improvement when perform UL gap, e.g. IQ image rejection, LO leakage. Then analyse the final system-level performance gain, e.g. the UL Tx power and DL throughput.
Proposal 2: it is suggested to show the gap duration and calibration periodicity when evaluate performance gain to reflect UE calibration characteristics and then help define final gap configuration.
Proposal 3: UL gap may be optional not mandatory if net performance gain is verified only for part of testing UE not all the UE.
Proposal 4: IBE related requirements are still needed to directly reflect PA/transceiver characteristics after the UL gap calibration considering in some cases the calibration could only improve the IBE not the UL Tx power.
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