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1. Introduction
In the last meeting, the related study for UE power/coverage enhancement with body proximity sensing has been completed and the work of phase II starts from this meeting. The scope of phase II is [1]:

· Only type 1 gap is considered (all UE RF requirements will apply)
· Specify the UL gap configuration(s) and requirements
· Gap overhead should be jointly decided with a good balance of the requirement performance gains obtained in terms of P-MPR reduction. 
· Specify related UE capability(ies) once requirements are clear
· FFS more details on how to design the capability(ies), including FFS on mutual signaling method using one-bit RRC flag from BS(s) and capability from UE(s) for the UL gap feature.
· Specify the related requirements and test case(s) to ensure that the performance gains are obtained from the introduction of UL gaps for proximity sensing

In this paper, we provide our discussion about the PMPR calibration based on the scope above.  
2. Discussion
2.1 Requirement of type 1 gap
The PMPR calibration requires the cooperation of several modules, and the most important part is the proximity sensor. In our understanding, the proximity sensor, at least some of them, still needs to emit EM signal and estimated the distance base on the changes of field. As the agreement of the previous meeting, the type 1 gap is:

Type 1: No UL scheduling during the gap is needed. NW can assign those resources to other UE for UL transmission

The type 1 gap expects that the UE completes the calibration through the inner-loop and does not transmit anything, which limits the impact of interference. Apparently, the behavior of PMPR calibration may cause potential NW interference which depends on where the sensor signal landed in the spectrum.

Observation 1: Due to the need for signal emit, the PMPR calibration using proximity sensor may cause network interference.

However, where the sensor signal depends on the different UE implementation and we just need to specify the requirement of UE during the gap. In order to limit the interference, the transmit off power and SEM should be applied to the type 1 gap.

Proposal 1: The UE should meet the transmit off power and SEM during the type 1 gap.     
2.2 Gap configuration
Due to the type 1 gap does not need UL scheduling, the gap need not always located in the uplink transmission, we can further subdivide the type 1 gap into two categories:
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Figure 1 two categories of type1 gap
Observation 2: The type 1 gap can be subdivided into two categories:
Type 1a: The gap is located in the UL transmission, which reduces the throughput directly.  
Type 1b: The gap is located out of the UL transmission, which reduces the scheduling opportunity. 

Obviously type 1b has a smaller impact on system performance than type 1a. As for the calibration for hardware, i.e., transceiver calibration, the demand comes from the gradual performance degradation caused by long-term operation of the equipment, such as temperature drift, etc., and both types of gaps can be used. So it may be a good choice to only use the type 1b gap to minimize the impact of the system.
Different from the hardware calibration, the PMPR calibration is closely related to the timing of uplink transmission, and the PMPR mainly affects the UL power. The value of PMPR depends on the distance between UE and human body which may change frequently. It is meaningless to do the calibration out of UL transmission because the position of UE may have shifted. 

Observation 3: The purpose of PMPR calibration is to improve the UL power and only the calibration that occurs inside the UL transmission is useful.

In order to ensure the gain brought by PMPR calibration while reducing the overhead, PMPR calibration should only allow the type 1a gap to be configured, and the subsequent analysis of gain and network impact should also be based on this premise.

Proposal 2: Only type 1a gap can be configured for the PMPR calibration, to reduce unnecessary overhead.   
2.3 Test issue
In RAN4#97e [2], it is agreed that:

· Performance evaluation should focus on the testable improvements with and without gap (R16 baseline). 
· R16 baseline should be the RF performance requirements defined in current spec, and the assumption behind is that UE has no UL gap for calibration.

However, the PMPR is set to zero in R16 conformance test, so, even though the PMPR calibration can reduce the PMPR in actual operation of mobile phone, the gain cannot be shown by the R16 baseline. In our understanding, this use case has no gain to the existing requirements of R16, because even if PMPR is reduced, the performance is still degraded compared to the zero PMPR in the spec. 

Observation 4: The R16 baseline cannot show the performance gain of PMPR calibration.

Indeed, this use case has no gain to the existing R16 requirement, because even the PMPR is reduced by calibration, the performance is still degraded compare to the zero PMPR in the spec. In fact, the use case aims to improve the performance of UE in actual work and make the use of PMPR more flexible. From this perspective, the PMPR calibration indeed improves the performance. In our understanding, we should specify a non-zero PMPR test case for this calibration separately, and other conformance tests remain unchanged.

Proposal 3: The non-zero PMPR test case should be specified for PMPR calibration, and other conformance tests keep the PMPR at zero.
3. Conclusion
In this contribution, we share our views on PMPR calibration including requirement, gap type restriction, and test. The proposals are as follows:
Observation 1: Due to the need for signal emit, the PMPR calibration using proximity sensor may cause network interference.

Observation 2: The type 1 gap can be subdivided into two categories:
Type 1a: The gap is located in the UL transmission, which reduces the throughput directly.  
Type 1b: The gap is located out of the UL transmission, which reduces the scheduling opportunity. 

Observation 3: The purpose of PMPR calibration is to improve the UL power and only the calibration that occurs inside the UL transmission is useful.

Observation 4: The R16 baseline cannot show the performance gain of PMPR calibration.

Proposal 1: The UE should meet the transmit off power and SEM during the type 1 gap.     

Proposal 2: Only type 1a gap can be configured for the PMPR calibration, to reduce unnecessary overhead.

Proposal 3: The non-zero PMPR test case should be specified for PMPR calibration, and other conformance tests keep the PMPR at zero.
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