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1 Introduction

At the last meeting in Barcelona, UE maximum output power for 2UL inter-band CA was approved in [1], maximum output power was defined 23 dBm per UE for 2UL inter-band CA. This contribution further discusses the configured transmitting power for 2UL inter-band CA.
2 Discussion
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX. For 2UL inter-band CA, when the total configured maximum output power PCMAX of 2UL was set within the following bounds: 
PCMAX_L ≤ PCMAX ≤ PCMAX_H.
Also, configured output power of each band of inter-band UL CA will meet the bounds of its configured maximum output power PCMAX,c for serving cell c: 
PCMAX_L,c ≤ PCMAX,c  ≤ PCMAX_H,c.
In current specification, the output power for serving cell c for inter-band CA is defined independently without taking the simultaneous transmission in each band into account, Especially in the case that further scale in each serving cell c is needed when the sum of lower bound of output power of each serving cell is larger than power class. In such case, UE has to further scale its serving cells’ output power respectively to meet the output power per UE requirements.     
To further analyze this issue, the PCMAX,c and PCMAX of CA_3A_20A and CA_3A_7A was calculated as examples. To simplify the discussion, setting: PENAX,c=23dBm, tC,c=0. Due to PENAX,c is the value given by IE P-Max for serving cell c, and tC,c is a value related to the location of tansmission bandwidth.
The bound values of PCMAX,c and PCMAX are showing in the following table:
	CA
	band
	Ppowerclass
	TC,c
	MPRc
	A-MPRc
	P-MPRc
	TIB,c
	PEMAX,c
	PCMAX_L,c
	PCMAX_H,c
	PCMAX_L
	PCMAX_H

	CA_3A_20A
	3
	23
	0
	1
	0
	0
	0.3
	23
	21.7
	23
	22.9
	23

	
	20
	23
	0
	1
	5
	0
	0.3
	23
	16.7
	23
	
	

	CA_3A_7A
	3
	23
	0
	1
	0
	0
	0.5
	23
	21.5
	23
	23
	23

	
	7
	23
	0
	1
	0
	0
	0.5
	23
	21.5
	23
	
	


Since MPR/A-MPR values have been defined in band specific manner, MPR/A-MPR shall not be affected by the carrier from different band and shall be kept unchanged for each band. Duo to TIB,c for 2UL inter-band CA have not agreed yet, TIB,c could use the values in table 6.2.5-2 in TS 36.101 for inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band. 
For the case CA_3A_20A, the total configured maximum output power PCMAX meets: 22.9 dBm ≤ PCMAX ≤ 23 dBm. Simultaneously, the configured output power PCMAX,c of Band 3 meets: 21.7 dBm ≤ PCMAX,c  ≤23 dBm, and the configured output power PCMAX,c of Band 20 meets: 16.7 dBm ≤ PCMAX,c  ≤23 dBm. In this situation, PCMAX_L = 10log10(pCMAX_L,c1+ pCMAX_L,c2)=22.9dBm. If PCMAX = 23 dBm, the output power of Band 3 and Band 20 could be configured to 21.5 dBm and 17.1 dBm, in this configuration, each band meets the respective requirement of PCMAX,c.
However, for the case CA_3A_7A, the total configured maximum output power PCMAX meets: PCMAX = 23 dBm. Simultaneously, the configured output power PCMAX,c of Band 3 and Band7 separately meet: 21.5 dBm ≤ PCMAX,c  ≤23 dBm. In this situation, PCMAX_L = 23dBm<10log10(pCMAX_L,c1+ pCMAX_L,c2)=24.5dBm. Therefore, UE has to scale the output power of each serving cell respectively which is not sufficiently defined in current specification. 
Therefore, 

Observation: How to scale output power of each serving cell in each band is not explicitly defined in RAN4 specification when the sum of lower bound of output power of each serving cell is larger than power class. 

Based on this observation, RAN4 needs some further discussion as a open issue for inter-band CA with 2 UL.  

Furthermore, lower bound of serving cells’ output power and total output power could be bounded by P-Max. In that case, network could configure the P-Max to avoid further scale serving cells’ output power by further reducing lower bound of output power, e.g. configuring PENAX,c as 20dBm for UL CA UE. However, different activation delay and RRC processing delay should be also considered to further address this serving cell output power and total output power mismatch issue.     

3 Conclusion
This contribution analysed the conflict between the lower bound PCMAX_L,c for each serving cell c and the lower bound PCMAX_L of the total configured maximum output power. Based on observation:
Observation: How to scale output power of each serving cell in each band is not explicitly defined in RAN4 specification when the sum of lower bound of output power of each serving cell is larger than power class
Based on this observation, RAN4 needs some further discussion as a open issue for inter-band CA with 2 UL.  
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