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Introduction
PA calibration gap was discussed in RAN4-NR-AH#1801 and WF was agreed [1]. This paper further refines PA calibration gap parameters and proposes a system design.  


Discussion

In agreed WF, there were notions on how to determine when gap is needed. We have studied the possible methods and benefits of event triggered gaps further and found out the benefit is not so big. For example, if UE is allocated a wide BW UL grant with one specific output power, UE will need that signal to calibrate to it but then the UL transmission is already done with the previous calibration coefficients and UE would not be able to utilise the new calibration until next grant and only if grant is for same resources.
Observation 1: BW or power change triggered calibration gap may not work very well

The WF agreed the 1 and 0.5 sec periodicity for fixed case and periodicity can also be UE capability. What exactly this means, is not very clear and in the following we try to make concrete proposals how to implement the “fixed” and UE capability defined periodicity. 

Original intent may have been that there is a periodical gap and then there would be event triggered gaps. In both cases, there must be a gap at most every second / half second. We found out in our calibration studies that in some possible implementations, UE benefits of shorter periodicity of 0.2 sec. there seems to be need for two types of UEs. It was agreed in the WF, gap periodicity is a UE capability so we propose the following

Proposal 1: There are two types of UEs, one will use 1 or 0.5 second gap periodicity depending on the SCS of UL, the other will use 0.2 second for all SCS.

In addition to the periodicity, there is a type of gap. It was agreed in the WF that total gap and gap in the other TX branches are UE capabilities. Also, if UE uses the gap at all is a capability. So as a summary, the modes are listed in the table 1.

Table 1: UE types for Pa calibration gap

	UE type
	Gap type
	Gap periodicity

	A
	No Gap
	NA

	B
	Gap in the other Tx
	1 / 0.5 seconds

	C
	Gap in the other Tx
	0.2 seconds

	D
	Total gap
	0.2 seconds


For the UE with the total gap, it is sufficient if network ensures there is a “quiet period” at least every 200 msec. This means, there can not be UL grant scheduled for UE or UE is not expected to receiver reference symbols or PDCCH or SSB or anything.    
Proposal 2: RAN4 will send LS to RAN1 and RAN2 with the following information:

RAN4 has discussed the need to PA calibration gap and has agreed to define FR2 UE Tx requirements based on that PA calibration gap is available to the UE whenever signalled. There are four different UE types identified:

Table 1: UE types for Pa calibration gap

	Capability
	Gap type
	Gap periodicity

	A
	No Gap
	NA

	B
	Gap in the other Tx
	1 / 0.5 seconds

	C
	Gap in the other Tx
	0.2 seconds

	D
	Total gap
	0.2 seconds


For all types, the calibration gap is 14 symbols. 
Conclusion
We discussed issue for PA calibration gap and made two proposals. 
Proposal 1: There are two types of UEs, one will use 1 or 0.5 second gap periodicity depending on the SCS of UL, the other will use 0.2 second for all SCS.

Proposal 2: RAN4 will send LS to RAN1 and RAN2 with the following information:
RAN4 has discussed the need to PA calibration gap and has agreed to define FR2 UE Tx requirements based on that PA calibration gap is available to the UE whenever signalled. There are four different UE types identified:

Table 1: UE types for Pa calibration gap

	Capability
	Gap type
	Gap periodicity

	A
	No Gap
	NA

	B
	Gap in the other Tx
	1 / 0.5 seconds

	C
	Gap in the other Tx
	0.2 seconds

	D
	Total gap
	0.2 seconds


For all types, the calibration gap is 14 symbols. 
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