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Introduction
Given the progress on 4Tx requirements in last meeting, besides the power scaling issue which depends on the future RAN1 clarification, the mainly remaining issue is Pcmax tolerance for 4Tx.
	PCMAX,c tolerance for 4Tx
· Proposals
· Option 1: Adopt the proposed Pcmax,c tolerance proposed in the WF of last meeting for 4Tx-based UL-MIMO / TxDiversity.
Table 4: PCMAX,c tolerance for 4 Tx UL-MIMO
	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


· Option 2: Others
· WF
· FFS for next meeting.



This contribution provides further analysis for the remaining issue.
Discussion
For UL-MIMO with two transmit antenna connectors, the tolerance of lower bound Pcmax is more relaxed considering lower power of each transmitter. The tolerance of lower bound Pcmax for UL-MIMO is specified in a specific closed-loop spatial multiplexing scheme with equal power in two transmitters. The applicable Pcmax for 2Tx can be calculated on the basis of values for single Tx, i.e. Table below reproduced from TS 38.101-1:
Table 6.2.4-1: PCMAX tolerance [4]
	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


The X marks in Figure 1 below show the calculated tolerance of lower bound for total configured power in the condition that each transmitter has equal output power. The red line reflects the requirements in the above table and the blue line shows what specified for 2Tx after correction [2], regardless of UL MIMO or TxD.
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Figure 1: Lower bound tolerance of total configured power with equal power for 2 Tx
It is noticed that the specified 6dB for Pcmax lower tolerance in the case of [20] ≤ PCMAX < [21] is larger than the case with lower output power. The singular point may not be a reasonable choice when specify the then requirement, which could be corrected for 4Tx. Using similar method as that for 2Tx, we calculate the lower bound tolerance of Pcmax for 4Tx based on tolerance of single Tx as well. 
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Figure 2: Lower bound tolerance of total configured power with equal power for 4 Tx
The blue dotted line is the proposed Pcmax tolerance vs different power levels, which is aligned with the values in the WF, i.e. table 1 below:
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: It is proposed to adopt the proposed Pcmax,c tolerance for 4Tx as in Table 1 .

Conclusion
This contribution provides further consideration for remaining 4Tx requirements. We have the following proposal for 4Tx:
Proposal 1: It is proposed to adopt the proposed Pcmax,c tolerance for 4Tx as in the Table below.
Table 1: PCMAX,c tolerance for 4 Tx UL-MIMO for 4 Tx
	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



A draft big CR for 4Tx requirements is provided in [3].
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