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1 Introduction

In Release 17, the requirements for UE supporting intra-band UL contiguous CA with UL MIMO were introduced. In this paper, we provide some analysis on the rationality of Pcmax tolerance requirement in current spec. 
2 Discussion
According to the current 38.101-1 spec, the Pcmax tolerance for single carrier and UL MIMO were defined in Table 6.2.4-1, and Table 6.2D.4-1 respectively, which were reproduced as below.
Table 6.2.4-1: PCMAX tolerance

	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


Table 6.2D.4-1: PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	5.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0


From above table, it could be seen for UL-MIMO with two transmit antenna connectors, the tolerance of lower bound Pcmax is more relaxed compared with single carrier case. The reason is that for single carrier case, only the tolerance for 1Tx chain is considered, but for UL MIMO, the total tolerance comes from two Tx chain should be considered.

If follow the same approach, the Pcmax tolerance for UE supporting intra-band UL contiguous CA with UL MIMO case should also have some relaxations compared with intra-band UL contiguous CA without UL MIMO case. However, according to the current 38.101-1 R17 spec, the same Pcmax tolerance is defined for both intra-band UL contiguous CA with and without UL MIMO, which were reproduced as below. Moreover, if follow the current spec, it could be found the requirement for UL MIMO for intra-band CA case is even more stringent compared with UL MIMO for single carrier case, which is obviously unreasonable. Therefore, it is proposed the PCMAX tolerance for intra-band UL contiguous CA with UL MIMO should be revised.
Table 6.2A.4.1.1-1: PCMAX tolerance for uplink intra-band contiguous CA
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	23 < PCMAX ≤ 26
	3
	2

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


Table 6.2H.1.4-1: PCMAX tolerance for intra-band UL contiguous CA with UL MIMO
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	23 < PCMAX ≤ 26
	3.0
	2.0

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


Considering the only difference between the Pcmax tolerance for single carrier case and intra-band CA is that 2dB TLOW for single case but 3dB TLOW for intra-band CA for Pcmax>23dBm, if follow the same approach to derive Pcmax tolerance for UL-MIMO, it is quite reasonable the Pcmax tolerance requirement for UL MIMO could be reused for intra-band UL contiguous CA with UL MIMO case.
Proposal 1:

The PCMAX tolerance for intra-band UL contiguous CA with UL MIMO in current spec should be revised.

Proposal 2
The Pcmax tolerance requirement for UL MIMO could be reused for intra-band UL contiguous CA with UL MIMO case.
3 Conclusion

In this paper, we give some analysis on the rationality of Pcmax tolerance requirement in current spec. and Based on the analysis, the following proposals are made.
Proposal 1:

The PCMAX tolerance for intra-band UL contiguous CA with UL MIMO in current spec should be revised.

Proposal 2
The Pcmax tolerance requirement for UL MIMO could be reused for intra-band UL contiguous CA with UL MIMO case.
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