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1 Introduction
Two kinds of calibration gap for FR1 was discussed for several meetings in RAN4. Rank restricted gap is used for calibrating PA(RRG), it needs to transmit relative high power to the air during the gap with large RB allocation. Total gap(TG) is used to calibrate image and LO, UE is with off power during the gap.
In the last meeting, no agreement was reached for calibration gap, a potential WF was discussed in [3], there seems some tentative agreements:
· RRG may be used with autonomous mode since DCI scheduling is complex and impact on performance
· TG need to report the UE capability to the network and configured with RRC

Companies are focus on several problems on TG, which can be found in the AH miniutes[4]:

· Does TG transmit power during the gap? Does emission or off power test need for TG?
· Can TG applied autonomously?
This paper provides analysis and requirement for TG.
2 Discussion

2.1.1 Why introduce TG on FR2
Online circuit calibration is extensive used for I/Q mismatch and LO leakage, different RF architecture may lead to different RF parameters need to be focus on. As the environment will change with the movement of UE, the online circuit calibration is important to compensate the distortion introduced by the shift of operating point. 
Since FR2 UE operates on high frequency, superheterodyne is supposed to use to get a relative higher performance than direct conversion adopted in sub6GHz. But superheterodyne have its own limitation on cost and chipset size, some RF parameter need to do the online calibration to ensure the RF performance. UE could keep its RF performance under the environment with rapid variation. The stable RF performance on UE side will have improvement on gNB demodulation.
Total gap can be configured with RRC signaling, it actually have low impact on gNB scheduler. During the gap, UE will not transmit power since the circuit is calibrating internally, so there is no interference risk during the gap.
Observation: Total gap is introduced to improve the RF performance by online calibrating, it have little impact on the network performance and reduce complexity of gNB scheduler compared with DCI scheduling.
2.1.2 UE capability

In RAN#81 meeting, RAN4 UE capability was discussed, PA calibration gap is still leaved for further discussion as follow:

	2-8
	PA calibration gap
	1) Support of PA calibration gap to implement PA digital pre-distortion techniques
	
	Yes
	UE does not support PA calibration gap 
	Type 4
	No Need
	Applicable only to FR2
	
	RAN4 will further discuss the UE capability in the future. We can revisit the need of calibration gap once RAN4 reach consensus.

Introduce type 4 (per UE for FR2 only) UE capability signalling to inform network that the UE needs PA calibration gap for meeting the UE Tx requirements. If UE does not indicate this capability, the UE meets the UE Tx requirements without PA calibration gap
	RAN4
	TBD 
	


Obviously the current UE capability definition for calibration gap is not suitable. UE capability 2-8 need to revised as calibration gap, and the related description also need to revise accordingly.
Proposal 1: UE capability 2-8 should revised as follow:

	2-8
	calibration gap
	1) Support of PA calibration gap to implement PA digital pre-distortion techniques
2) Support of calibration gap to implement IQ image and LO leakage
	
	Yes
	UE does not support calibration gap 
	Type 4
	No Need
	Applicable only to FR2
	
	RAN4 will further discuss the UE capability in the future. We can revisit the need of calibration gap once RAN4 reach consensus.

Introduce type 4 (per UE for FR2 only) UE capability signalling to inform network that the UE needs PA calibration gap for meeting the UE Tx requirements. If UE does not indicate this capability, the UE meets the UE Tx requirements without PA calibration gap
Separate UE capability signaling bits are needed for components 1 and 2.
	RAN4
	TBD 
	


2.1.3 RRC configuration
RRC configuration for total gap would be a better solution than calibrating autonomously. Since total gap doesn’t transmit or receive signal during the gap, the UE will lose communication with gNB during the gap, it will have impact on network performance if UE calibrate autonomously. For RRG, UE actually keeps connection with network to do the DPD, UE don’t have much opportunity to miss a page or other communication request. This is why TG is not suitable for autonomous calibrating compared with RRG.
The periodicity for total gap can be 1 second, and the gap can be 1slot for both 60kHz and 120kHz SCS.
Proposal 2: the Periodicity for total gap is 1S, and the gap length is 1slot for both 60kHz and 120kHz SCS.
Proposal 3: An LS should send to RAN2 to inform them to define RRC signaling for calibration gap.
3 Conclusion

In this contribution we discussed on the calibration gap for FR2, according to the analysis, we have the following observations and proposals:
Observation: Total gap is introduced to improve the RF performance by online calibrating, it have little impact on the network performance and reduce complexity of gNB scheduler compared with DCI scheduling.
Proposal 1: UE capability 2-8 should revised as follow:

	2-8
	calibration gap
	1) Support of PA calibration gap to implement PA digital pre-distortion techniques
2) Support of calibration gap to implement IQ image and LO leakage
	
	Yes
	UE does not support calibration gap 
	Type 4
	No Need
	Applicable only to FR2
	
	RAN4 will further discuss the UE capability in the future. We can revisit the need of calibration gap once RAN4 reach consensus.

Introduce type 4 (per UE for FR2 only) UE capability signalling to inform network that the UE needs PA calibration gap for meeting the UE Tx requirements. If UE does not indicate this capability, the UE meets the UE Tx requirements without PA calibration gap
Separate UE capability signaling bits are needed for components 1 and 2.
	RAN4
	TBD 
	


Proposal 2: the Periodicity for total gap is 1S, and the gap length is 1slot for both 60kHz and 120kHz SCS.
Proposal 3: An LS should send to RAN2 to inform them to define RRC signaling for calibration gap.
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