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1 Introduction
One of the WI objectives captured in the WID on Further enhancements of NR RF requirements for FR2 in [1] was dedicated to the UL gaps for coherent UL MIMO. Related WID extract from [1] is provided below: 
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Background of the related discussion and agreements is captured below. 
The gain and feasibility of the UL gap for the UM coherent MIMO were approved during RAN4#101-e in WF in [4]:
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RF requirement for UL coherent MIMO was defined in RAN4#101bis-e meeting in [5]:
	Agreement:  Define the RF requirement for UL coherent MIMO as 40-degree difference of relative phase error and 4dB difference of relative power error when side condition happens.



During RAN#95-e, one quarter exception was approved in [2]. 
During RAN#96, status report in [4] was Noted. 
2 Way Forward
The following proposal is formulated for approval: 
Proposal 1: RAN plenary acknowledges RAN4’s agreement in R4-2202417 in RAN4#101bis that it has been agreed to define the RF requirements for UL gap for UL coherent MIMO.
Proposal 2: As RAN plenary has already decided to remove UL gap for UL coherent MIMO from R17 FR2 RF WI, the discussion on UL gap for UL coherent MIMO will be continued in RAN4 under TEI-18.

3 References
[1]		RP-220968	Revised WID on NR RF Enhancements for FR2
[2] 		RP-220970	Work Item Exception for Further enhancements of NR RF requirements for frequency range 2 (FR2)
[3]		RP-221205	SR of Further enhancements of NR RF requirements for frequency range 2 (FR2)	Nokia, Nokia Shanghai Bell
[4]		R4-2119962	WF on UL gap for FR2
[5]		R4-2202417	WF on UL gap for FR2
image2.png
3 UL coherent MIMO

‘Summary of 1% round email discussion is captured in [1].
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‘The gain and feasibility of approach 2 can be confirmed.
«  Approach2

Gap occupying multiple symbols should be adjacent to PUSCH transmission, as shown in the following figure, and
UE can adjust the phase difference between last transmitted SRS and PUSCH transmission. Requirements to be
tested can be the same as the gap for BPS. The gap depends on side conditions including DRX on, BWP switching,
SRS switching, DL measurement gap, etc. Once the side condition occurs, the gap should be triggered to detect
the phase error before PUSCH transmission. If no side conditions, periodically triggered gap is not necessary. Itis
also worth noting that, with this case, UE need to know the PUSCH transmission phase status in advance, the
compensation accuracy would rely on more calibration work.
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sSuch gap pattern are just examples for coherence calibration, it still needs RANA to further study in phase Il
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« Details of the relative power error and relative phase errors and their measurements can be added as
appropriate.
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UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, i feasible,
introduce UE specific and NW configured gap for general self-calibration and monitoring
purposes including

* UETx power management

« Coherent uplink MIMO

+ Phase 1: Study and clearly identify the performance gain over the current baseline
(Rel.16 requirements) Study of RF performance evaluation/testability related to UE
self.calibration and monitoring. Study network impact of UE emissions during UL gap, if
any.

+ Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if
needed, based on the identified performance gain in Phase 1 and UE fall back
behaviour ie. if gaps are not available for UE requesting gaps. Discussion on release
independence aspects)

* Note: The work of FR2 UL gaps includes (NG) EN-DC, NE-DC, NR-DC and SA. FR2 UL gap
operation shall have no impacts to eNB operation or LTE RRC.




