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1 Introduction

In RAN#95-e meeting, further enhancements of NR RF requirements for frequency range 2 was extended to June 2022[1]. In this paper, we provide further analysis on UL gap for UL coherent MIMO in tasks within work which are not completed.
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2. Discussion
Since the UL gap on coherent uplink MIMO became an objective in the WI, some conclusions including confirmed gain and feasibility [2], 40°/4dB error of RF requirement [3] have been agreed. In RAN4#101bis-e meeting, [2] proposes implicit triggering of the UL gap for UL coherent MIMO, by defining K2min which include the PUSCH preparation time plus the calibration time. When the side condition happens, gNB always schedule a PUSCH with larger K2 value and UE can calibrate autonomously in the UL gap length by detecting K2 value.  Compared with explicit triggering as configuration/activation and de-configuration/de-activation using RRC, the implicit triggering have grate advantages including no additional RRC signalling overhead and less impact on the current specification. 
Propose 1:  Agree implicit triggering of the UL gap for UL coherent MIMO, by defining K2min which include the PUSCH preparation time plus the calibration time.

Regarding the calibration time, we can define UL gap length indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening. In our views, there is not much difference in the total signal processing time of the receivers used to detect human body or self-calibrate. In last e-meeting, we propose three UL Gap length candidates. In order to reduce the complexity of many gap patterns on the specification and network, we recommend keeping only one UL Gap length as 0.25ms about 1 or 2 slots.

Table 1. UL Gap length candidate
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	0.25
	2

	
	60kHz
	0.25
	1


Propose 2:  Define UL gap length indicating the number of consecutive static slots as listed in Table 1 before the scheduled PUSCH after side condition happening.
Here again, we emphasize the need for this gap. If no side conditions happen, it is no problem to keep the good amplitude and phase autonomously. But once a side condition happens, the phase changes dramatically. UE can self-calibrate but need a little time. In the calibration time, UE is not expected to be scheduled and transmitted. From bastion station vendor’s perspective, The RF hardware is very powerful, and of course the phase is controlled very well. But from UE vendor’s perspective, the RF hardware is not strong due to space and cost constraints. So, if the UE does not have a calibration time, there is no way to complete the calibration autonomously. We also expect the feedback from UE vendors: whether UE vendor can confidently determine that the UE can always maintain a good phase to meet the requirements without the UL gap when the side condition happens. If we can't confidently guarantee it, introducing per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap is necessary.
Proposal 3: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap. 

3 Conclusions.
This contribution is providing further analysis on UL Gap and requirements for coherent UL MIMO.

Propose 1:  Agree implicit triggering of the UL gap for UL coherent MIMO, by defining K2min which include the PUSCH preparation time plus the calibration time.

Propose 2:  Define UL gap length indicating the number of consecutive static slots as listed in Table 1 before the scheduled PUSCH after side condition happening.

Proposal 3: Introduce per UE capability on whether UE support capability of performing coherent UL MIMO calibration in UL gap. 
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UL gaps for self-calibration and monitoring:


RF test procedures including P-MPR reporting in the procedures


RRM procedures to be prioritized over UL gap


UE features and capability details for UL gap configurations, capability for inter-band UL CA and UL MIMO requirements


UL gap for UL coherent MIMO


Specifying the RF requirements to enable UL gap for UL coherent MIMO and finish the corresponding signalling.








