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1 Introduction
The Pcmax specification for inter-band EN-DC within FR1 was discussed for many times, this paper provides view on the necessary of low limit for ​Pcmax_ENDC.
2 Discussion

In [1], the low limit for Pcmax_ENDC is proposed not to define, because there is no specific MPR for inter-band EN-DC combination.
Without Pcmax_L

In [2], CR on the Pcmax_ENDC is provided without the low limit of Pcmax_ENDC, and Pumax is still with the low and high limit as below:

PCMAX (p,q)  ≤  PCMAX_ EN-DC _H (p,q)
PCMAX_ EN-DC _H(p,q) = MIN {10 log10 [pCMAX H _ E-UTRA,c (p) + pCMAX H _ NR,c(q)], PPowerClass, EN-DC}

PCMAX_H  = MAX { PCMAX_ EN-DC _H (p,q) , PCMAX_ EN-DC _H (p,q+1), … , PCMAX_ EN-DC _H (p,q+n), }
PCMAX_H -TLOW (PCMAX_H)  ≤  PUMAX  ≤  PCMAX_H + THIGH (PCMAX_H)
Table 6.2B.4.1.3-2: PCMAX tolerance for Dual Connectivity LTE-NR

	PCMAX(dBm)
	Tolerance 

TLOW (PCMAX_H) (dB)
	Tolerance 

THIGH (PCMAX_H) (dB)

	23 ≤ PCMAX ≤ 33
	[3.0]
	[2.0]

	22 ≤ PCMAX < 23
	[5.0]
	[2.0]

	21 ≤ PCMAX< 22
	[5.0]
	[3.0]

	20 ≤ PCMAX < 21
	[6.0]
	[4.0]

	16 ≤ PCMAX < 20
	[5.0]

	11 ≤ PCMAX < 16
	[6.0]

	-40 ≤ PCMAX < 11
	[7.0]


If we calculate the exact range for Pumax with above equation and tolerance, we can find that:

Assume Ppowerclass_lte =23dBm, Ppowerclass_NR =23dBm, Ppowerclass_EN-DC=26dBm, P_LTE=23dBm, P_NR=23dBm, MPRtol=2dB

Then we can get Pcmax_LTE_H=23dBm, Pcmax_NR_H=23dBm, Pcmax_ENDC_H=26dBm

Assume Pcmax_H is 23dBm, then the Pumax range would be [23dBm, 28dBm]
With Pcmax_L

Then we can take a look at the situation if we keep the low limit for Pcmax_ENDC. In [3], we provide the equation and tolerance as below:
PCMAX_L(p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)

PCMAX_L (p,q) = MIN {10 log10 [MIN(pCMAX_L,c(1),1 (p), p_lte)+ MIN(pCMAX_L,c(2),2 (q),p_nr)], PPowerClass_endc}

PCMAX_H (p,q) = MIN {10 log10 [MIN(pCMAX_H,c(1),1 (p), p_lte) + MIN(pCMAX_H,c(2),2 (q), p_lte)], PPowerClass_endc}

P’CMAX_L   = MIN {PCMAX_L   (p,q) , PCMAX_L  (p,q+1), … , PCMAX_L  (p,q+n) }

P’CMAX_H  = MAX {PCMAX_H   (p,q) , PCMAX_H  (p,q+1), … , PCMAX_H  (p,q+n)}

P’CMAX_L   –  TLOW (P’CMAX_L)  ≤  PUMAX  ≤  P’CMAX_H + THIGH (P’CMAX_H)

P’CMAX_L   –  TLOW (P’CMAX_L)  ≤  PUMAX  ≤  P’CMAX_H + THIGH (P’CMAX_H)

Table 6.2.B.4.1.3-2: PCMAX tolerance for inter-band Dual Connectivity LTE-NR
	PCMAX(dBm)
	Tolerance 
TLOW(PCMAX_L )(dB)
	Tolerance 
THIGH ( PCMAX_H )(dB)

	23 ≤PCMAX,< 33
	3.0
	2.0

	22 ≤PCMAX,< 23
	5.0
	2.0

	21 ≤ PCMAX< 22
	5.0
	3.0

	20 ≤ PCMAX, < 21
	6.0
	4.0

	16 ≤ PCMAX < 20
	5.0

	11 ≤ PCMAX, < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0


Also Assume Ppowerclass_lte =23dBm, Ppowerclass_NR =23dBm, Ppowerclass_EN-DC=26dBm, P_LTE=23dBm, P_NR=23dBm, MPRtol=2dB

Then we can get :

Pcmax_LTE_H=23dBm, Pcmax_NR_H=23dBm, Pcmax_ENDC_H=26dBm

Pcmax_LTE_L=21dBm, Pcmax_NR_H=21dBm,Pcmax_ENDC_L=24dBm

Then the Pumax range would be [21dBm, 28dBm]
Comparing with the 2 method, we can see that the range for Pumax is totally different. For low limit of  Pcmax_ENDC, whether it is defined in the spec, it always exist because MPRtol introduce the low limit on each RAT for EN-DC. The comparing on Pumax range can be seen in Fig 1 as below:
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Fig 1. Pumax range Comparing

Proposal: The low limit for Pcmax_ENDC should be specified to make sure the range of Pumax is defined correctly.
3 Conclusion

In this contribution we discussed on the possible SCS combinations for CA, according to the analysis, we have the following observations and proposals:
Proposal: The low limit for Pcmax_ENDC should be specified to make sure the range of Pumax is defined correctly.
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