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1 Introduction

In RAN4#101bis-e meeting, RAN4 made some agreements on UL coherent MIMO [1]. In this paper, we provide further analysis on UL Gap and requirements for coherent UL MIMO.
2. UL Gap
In RAN4#101bis-e meeting, [2] proposes implicit triggering of the UL gap for UL coherent MIMO, by defining K2_min_cal 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 K2_min_cal 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. An important difference between them is that detecting human body is periodic, whereas the self-calibration is triggered by the side condition. The UL gap length for coherent MIMO can be referred to the UL gap length for Tx power management. Therefore, we list UL gap length for coherent MIMO candidates in Table1as starting point. 
Table 1. UL Gap length candidates
	UGL
	SCS of active BWP
	UGL

	
	
	ms
	#slots

	UGL #0
	120kHz
	2
	16

	
	60kHz
	2
	8

	UGL #1
	120kHz
	1
	8

	
	60kHz
	1
	4

	UGLP #2
	120kHz
	0.5
	4

	
	60kHz
	0.5
	2


Propose 2:  Define UGL (UL gap length) indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening
Propose 3:  UGL (UL gap length) for coherent MIMO candidates in Table1 as starting point.
3. Requirements for coherent UL MIMO
As mentioned in [4], even though clear indications of the parameters and where to measure them are given, sufficient details are still missing, which leads to no progress in RAN5. The RF requirement also applies to UL coherent MIMO when side condition happens [1]. To ensure coherent gain when the side condition including DRX on, BWP switching, SRS switching, DL measurement gap, etc, occurs, requirements for coherent UL MIMO also need to be applicable to the side condition.
· Symbols used for calculation

When consecutive PUSCHs are transmitted in the same RF state, relative amplitudes and phases of all symbols are approximately the same. DMRS symbols, DMRS+Data symbols, instantaneous and an average over a slot have no significant influence on the calculation results of relative errors. As Anritsu’s comments [3], DMRS+Data symbols may be safer because they are more sampling points.
Propose 4:  DMRS+Data symbols are used for calculation.
· The relative phase and power errors for each slot, should it be an instantaneous or an average over a slot?

Given that multiple symbols are used for the calculation, averaging over a slot is a simple method.
Propose 5: The relative phase and power errors for each slot should be an average over a slot.
· What RF correction in the TE should be enabled. The frequency error correction should be enabled as if uncorrected would lead to phase rotation and so phase error.

In our understanding, multiple ports have the same frequency error, which may has no effect on the phase error between ports.
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 K2_min_cal which include the PUSCH preparation time plus the calibration time.

Propose 2:  Define UGL (UL gap length) indicating the number of consecutive static slots before the scheduled PUSCH after side condition happening

Propose 3:  UGL (UL gap length) for coherent MIMO candidates in Table1 as starting point.

Propose 4:  DMRS+Data symbols are used for calculation.
Propose 5: The relative phase and power errors for each slot should be an average over a slot.
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