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1. Introduction
In 100 e-meeting, one WF [1] is agreed, the agreements are summarized as follows.
	WF on performance gain evaluation: 
· The gain of UL MIMO with UL gap configured has been shown by simulation with UL throughput, but it has not yet been shown how to achieve the same throughput gains in the UE requirements. For the feasibility of UL gaps for UL coherent MIMO it is necessary to show that performance gains are obtained in the UE requirements. 
· Observations:
· In R4-2111383, it shows 20.3% mean throughput gain and maximum 40.7% throughput gain with 40 degree phase error.
· In R4-2114492, it shows further 8% throughput gain can be reached by further improve relative phase error requirement.
· Study how to ensure throughput gains in the UE requirements. Identify metric(s) for the UE requirement gain, which ensures that gains are achieved if UL gaps are used. Identify how the requirements and tests could be defined to ensure performance gains in the requirements. 
[bookmark: OLE_LINK84]Throughput gain in the UE requirements is evaluated and throughput gain in the UE requirements with UL gaps compared to the case without UL gaps needs to be achieved to justify UL gaps.
· Companies are encouraged to provide analysis for gains achieved for gap pattern examples
· Other gap pattern is not precluded


We can notice that little progress was made focus on coherent UL MIMO use case. All discussion round the core issue: whether coherent UL MIMO with UL gap can bring throughput gain, further more, how to reflect the gain in UE requirements.
In this document, we continue to discuss the remaining open issues for coherent UL MIMO use case. 
2. Discussion
Requirements improvement
As discussed in [2], average performance gain between coherent codebook subset and non-coherent codebook subset can be up to 30%, so coherent UL MIMO was proposed as another use case of UL gap. If the performance gain can be verified, then how to reflect the performance gain into requirements improvement should be carefully considered.
The current requirements for coherent UL MIMO in Rel-16 are shown as follows.
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For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power and phase errors between different physical antenna ports in any slot within the specified time window from the last transmitted SRS on the same antenna ports, for the purpose of uplink transmission (codebook or non-codebook usage) and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power at each physical antenna port is larger than 0 dBm for SRS transmission and for the duration of time window. The requirement is verified with the test metric of EIRP (Link=TX Beam peak direction, Meas=Link angle).
Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot compared to those measured at last SRS transmitted
	Difference of relative phase error
	Difference of relative power error
	Time window

	40 degrees
	4 dB
	20 msec



The above requirements apply when all of the following conditions are met within the specified time window:
-	UE is not signaled with a change in number of SRS ports in SRS-config, or a change in PUSCH-config
-	UE remains in DRX active time (UE does not enter DRX OFF time)
-	No measurement gap occurs
-	No instance of SRS transmission with the usage antenna switching occurs
-	Active BWP remains the same
-	EN-DC and CA configuration is not changed for the UE (UE is not configured or de-configured with PScell or SCell(s))


We can divide these requirements into two categories:
· Category 1: quantifiable RF requirements, including Difference of relative phase error, Difference of relative power error and Time window.
· Category 2: unquantifiable RF requirements, including all the conditions need to meet.
For Category 2 requirements, in our opinion, no matter with UL gap or without UL gap, which should be the same, so there is no need to improve such requirements. But some company argues that for the case of with UL gap, even though such switching happen mentioned in Category 2, UE can do calibration during UL gap, so that UE can still transmit PUSCH with coherent codebook, i.e. the Category 2 requirements are no longer existing with the help of UL gap. But we think Category 1 and Category 2 are related with each other. 
For Category 1 requirements, whether such requirements can be improved should be further studied. If the switching mentioned in Category 2 happen, which means the stable relative phase error difference and relative power error difference between different antenna ports are broken, so UE needs to re-build the balance between different antenna ports, and the Category 1 defines the Time Window, which is the observation window, so the length of observation window for the re-building procedure should not be smaller than the defined Time Window in Category 1. Finishing the re-building procedure within UL gap, which means the UL gap should be not smaller than the Time Window, we are not sure whether such a large overhead can be accepted considering which will bring obvious performance deterioration.
Proposal 1: Overcoming the switching mentioned in Category 2 with the help of UL gap, which will be challenged by the Time Window requirement belonging to Category 1. 

UL gap type
[bookmark: OLE_LINK8]Taking into account the amplitude and phase need to be calibrated, so the type 2 UL gap is more suitable. But considering that UE can use some scheduled transmission signal as calibration signal, such as PUSCH, so we can not see the necessity of introducing type 2 UL gap to do the calibration. Compared with do the calibration using scheduled transmission signal, if the benefits of using type 2 UL gap can be verified, it is meaningful to calibration UL MIMO within type2 UL gap.  
Proposal 2: Compared with calibration using scheduled transmission signal, if the benefits of using type 2 UL gap can be verified, it is meaningful to calibrate coherent UL MIMO within type2 UL gap.
3. Conclusion
In this contribution, we have the following proposals for UL gap:
Proposal 1: Overcoming the switching mentioned in Category 2 with the help of UL gap, which will be challenged by the Time Window requirement belonging to Category 1. 
Proposal 2: Compared with calibration using scheduled transmission signal, if the benefits of using type 2 UL gap can be verified, it is meaningful to calibrate coherent UL MIMO within type2 UL gap.
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