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Introduction
In the past a few meetings, PA Calibration Gap (PCG) was discussed extensively and a few WFs were agreed [1,2,3]. In our paper [4], we emphasized the PCG is beneficial to UEs and should be considered as necessary feature supported in the specifications. A paper [5] was further submitted to RAN4#87 meeting in Busan to provide more design choices for consideration. But no agreement was reached during the meeting.
In this paper, we further simplify our PCG proposal with negligible impact on the network performance and request no capability signaling to the network which means there is no network implementation needed to support this PCG feature.
Discussion
In paper [5], two schemes were proposed for UEs that need Rank Restricted Gap (RRG) during which UEs do PA calibration by generating OTA signals on one Tx chain and looping back the signals to the other chain internally.  
· The first scheme is based on UL grants. It needs network to schedule UL grants with explicit one Tx chain single layer transmission periodically at interval of one slot per second. So UEs can use these periodical UL grants to do PA calibration. If gNB does not provide these UL grants to schedule one Tx chain single layer transmission or less than 1 slot per second, then UE can decide to use any available UL slots autonomously for PA calibration with one Tx chain single layer transmission at a rate up to one slot per second.
· The second scheme is based on RRC approach. UEs with needs of PCG expect to receive RRC configuration from network to know where the PCG slots are and also need UL grants on top of PCG to know the resource assignments. 
Both schemes need network scheduling which adds complexity in network implementation. Adding complexity to gNB implementation was a major concerned from gNB vendors. Another concern from some companies was the frequency of PA calibration. More frequent gap requests sacrifice network resource. During last meeting, we proposed PA calibration interval of at most one UL slot per second (based on SCS=60 KHz) which we think the impact to the network throughput performance is well minimized.  In order to ensure PCG scheme has no network implementation impact and also no detectable performance loss, a further simplified scheme is proposed in this contribution. 
PCG proposal
The new proposed scheme allows UE to do PA calibration as follows:
1. UE in connected mode selects a UL slot granted by gNB to do PA calibration at a rate of one slot per 10 seconds.
· UE’s selection of UL slots from UL grants for PA calibration is solely a UE behavior.
· This ensures there is no implementation on gNB side to support PCG. 

2. When doing PA calibration, UE transmits signals on only one Tx chain and idles the other Tx chain within selected slots. Two Tx chains are alternatively calibrated in time.
This ensures the signal can be looped back to the other chain to detect signal distortion introduced by PA at any given selected slots.
3. When doing PA calibration within selected UL slots, UE uses resource assignments in UL grants, and follows power control procedure.
· This ensures UEs under PA calibration during PCG do not generate interference to the network by exceeding permitted level.

Since during the UL slots selected for PA calibration, the corresponding UL transmissions can be interrupted, interruption requirement should be defined in the specifications to allow UE to have interruption in UL transmissions due to PA calibration.
· UL interruption rate per UE is expected = 0.0025% based on one slot (for SCS=60KHz) per 10 seconds.  
The above defined interruption rate is an upper bound. UE may skip PCG operations when Tx power is below certain threshold and corresponding interruption rate drops significantly below the upper bound.  
[bookmark: _GoBack]An accompanied CR is submitted [7] as follows to allow UEs to have UL interruption when doing calibrations.
< start of changes >
[bookmark: _Toc510693623]4.2	Applicability of minimum requirements
a)	In this specification the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios 
b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.
c)	The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal
d) For UEs that require calibration gaps, UL interruption requirements defined in 38.133 [11] apply.
< end of changes >

Conclusion
In this contribution, we present a very simple PCG scheme that allows UEs to improve PA linearity. The proposed scheme is aiming to have negligible network performance impact with extremely low UL interruption rate, it does not need capability singling, and also no dedicated network scheduling and implementation are needed. Only UL interruption rate needs to be captured into specifications to allow the UE behaviours of PCG.
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