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Introduction
In RAN4#108, some further progress was made for 4Tx UE RF requirements and WF was agreed in [1]. Now the remaining issues are only UL-MIMO coherence and Pcmax tolerance for 4Tx. The topic summary can reference [2] and draft big CR for 38.101-1 [3] was also endorsed.
For the power scaling problem, a LS [4] has been approved to send to RAN1 for further clarification and no other agreements were made. The understanding is that RAN4 would not make any change in current situation.
In this paper, further discussion was provided.
Discussion
Pcmax tolerance
In last meeting, a comprehensive analysis of Pcmax tolerance had been provided in [6], in which the tolerance offset between 2Tx and 1Tx were analgised, and the 4Tx and 2Tx was proposed to use the same method.
However, during online discussion, there were comments that some company would like to see more aligned power behaviour between 4Tx and 2Tx, and do not want similar derivation of the tolerance from 1Tx to 2Tx, and the decision is postponed. 
In our view, the derivation method in [6] is reasonable and the results are not excessive. In addition, up till now no other solution or proposals are provided, so it is still proposed to use this as the WF:
Table 1: PCMAX,c tolerance for 4 Tx UL-MIMO for 4 Tx
	[bookmark: _Hlk137146822]PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	26 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	25 ≤ PCMAX,c < 26
	5.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0


Proposal 1: Adopt the proposed Pcmax,c tolerance as in previous WF.

UL-MIMO coherence
In last meeting, the proposal to reuse the existing requirements for 2Tx for 4Tx is provided in [5]. However, it is only agreed to be a starting point and subject to further revision as in the following WF:
· Use existing relative phase error and power error requirements for 2Tx as starting point for 4Tx, and subject to further revision if some issues are identified later.
However, currently it seems that there are not too much study for coherence for 4Tx, and reusing 2Tx requirements between any 2Tx seems a solution safe enough. This starting point can be put to the spec if no more analysis provided in this release. A draft can as following:

6.4D.4	Requirements for coherent UL MIMO
For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power and phase errors between any different antenna connectors in any slot within the specified time window from the last transmitted SRS on the same antenna connectors, 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 antenna connector is larger than 0 dBm for SRS transmission and for the duration of time window.
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



Proposal 2: If no more dedicated analysis provided in this release, extend the current UL-MIMO coherence requirements for 2Tx requirements for any antenna connectors combination for 4Tx in this release.
This is a simple extension of the current requirements from two antenna case to multiple antenna connector case.

Power Scaling 
Since we already sent out a LS, RAN4 can wait until further feedback can be obtained. Since this is not strictly a 4Tx issue, this would not affect the completion of the WI.
Observation: The progress of power scaling issue would not impact the completion of this WI.
Conclusion
In this paper, the following Observations and proposals for remaining issues of 4Tx requirements and power scaling issues were provided:
Proposal 1: Adopt the proposed Pcmax,c tolerance as in previous WF.
Proposal 2: If no more dedicated analysis provided in this release, extend the current UL-MIMO coherence requirements for 2Tx requirements for any antenna connectors combination for 4Tx in this release.
Observation: The progress of power scaling issue would not impact the completion of this WI.
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