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Introduction
Although RAN1 finalized NR power control for LTE-NR DC by Dec. 2017, there is a critical problem on the UE behaviour described in the latest specification. In this contribution, we discuss a solution to fix it. In addition, in order to finalize NR-NR DC power control, we have some discussions on it as well. 
Discussion
LTE-NR DC
According to the related specification, power sharing is achieved with fractions of PCMAX i.e., γMCG and γSCG [1]. However, it’d be difficult for a UE without capability of dynamic power sharing to calculate instant value of PCMAX, because instant PCMAX,c of a CG is not available to the other CG. Hence, with the fractions of PCMAX, this scheme doesn’t work at least for a UE which doesn’t support dynamic power sharing.
	





If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE is configured by higher layer parameter p-MCG a fraction  of  for transmissions on the MCG and is configured by higher layer parameter p-SCG a fraction  of  for transmissions on the SCG, where  is the linear value of  as defined in [8, TS 38.101]. 







If a UE is provided a higher layer parameter suo-duo-mode that is set to case1 and if , the UE does not transmit in a slot on the SCG for which a corresponding subframe on the MCG includes UL symbols. If a UE is configured a higher layer parameter suo-duo-mode that is set to dual, denoting by and by  the linear values of the total UE transmit power that the UE calculates according to [13, TS 36.213] for the MCG and according to Subclauses 7.1 through 7.5 for transmissions on the MCG and on the SCG, respectively, and if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], the UE sets  in subframe  and then sets  in slot .


In order to solve this problem, we propose to use absolute values, e.g., PCMAX,MCG and PCMAX,SCG, instead of fractions of PCMAX, i.e., γMCG and γSCG. The range of the values can be same with that of P0.
Observation: It’d be difficult for a UE without capability of dynamic power sharing to calculate instant value of PCMAX, because instant PCMAX,c of a CG is not available to the other CG.
Proposal 1: Use absolute values, e.g., PCMAX,MCG and PCMAX,SCG, instead of fractions of PCMAX, i.e., γMCG and γSCG, for power sharing.
Another issue is on mmWave operation. Although the power sharing mechanism was intended only for sub-6GHz, according to the latest specification, it seems that the power sharing mechanism is always applied for LTE-NR DC. In order to restrict the applicability, we propose to add a condition such that power sharing is applied only when both MCG and SCG are operated on sub-6GHz.
Proposal 2: Add an applicable condition such that power sharing is applied only when both MCG and SCG are operated on sub-6GHz.

NR-NR DC
 For NR-NR DC, LTE-NR power sharing mechanism can be reused. In contrast to LTE-NR DC, dynamic power sharing should be mandated, because within NR, all cells can share instant values of transmission power.
Proposal 3: Reuse LTE-NR power sharing mechanism for NR-NR DC power control on condition that dynamic power sharing is mandatory function for NR-NR DC.
Conclusion
In this contribution we had discussion on remaining issues on LTE-NR and NR-NR DC power control.
Regarding LTE-NR DC power control, we made the following proposals;
Observation: It’d be difficult for a UE without capability of dynamic power sharing to calculate instant value of PCMAX, because instant PCMAX,c of a CG is not available to the other CG.
Proposal 1: Use absolute values, e.g., PCMAX,MCG and PCMAX,SCG, instead of fractions of PCMAX, i.e., γMCG and γSCG, for power sharing.
Proposal 2: Add an applicable condition such that power sharing is applied only when both MCG and SCG are operated on sub-6GHz.
Reflecting the above proposals, current description in subclause 7.6 of TS 38.213 should be modified as followed;
	







[bookmark: _GoBack]If a UE is configured with a MCG using LTE radio access and with a SCG using NR radio access, the UE is configured by higher layer parameter p-MCG, denoting by , a fraction  of  for transmissions on the MCG and is configured by higher layer parameter p-SCG, denoting by , a fraction  of  for transmissions on the SCG, where  is the linear value of  as defined in [8, TS 38.101]. 
















If a UE is provided a higher layer parameter suo-duo-mode that is set to case1 and if , where ,  and  are the linear value of ,  and  as defined in [8, TS 38.101] respectively, the UE does not transmit in a slot on the SCG for which a corresponding subframe on the MCG includes UL symbols. If a UE is configured a higher layer parameter suo-duo-mode that is set to dual and if both MCG and SCG are operated on FR1, denoting by and by  the linear values of the total UE transmit power that the UE calculates according to [13, TS 36.213] for the MCG and according to Subclauses 7.1 through 7.5 for transmissions on the MCG and on the SCG, respectively, and if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], the UE sets  in subframe  and then sets  in slot .


Regarding NR-NR DC, we made the following proposal;
Proposal 3: Reuse LTE-NR power sharing mechanism for NR-NR DC power control on condition that dynamic power sharing is mandatory function for NR-NR DC.
Reference
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1

1

image2.wmf
CMAX

ˆ

P


oleObject2.bin

image3.wmf
1

SCG

£

g


oleObject3.bin

image4.wmf
CMAX

ˆ

P


oleObject4.bin

image5.wmf
CMAX

ˆ

P


oleObject5.bin

image6.wmf
CMAX

P


oleObject6.bin

image7.wmf
1

SCG

MCG

>

+

g

g


oleObject7.bin

image8.wmf
MCG

ˆ

P


oleObject8.bin

image9.wmf
SCG

ˆ

P


oleObject9.bin

image10.wmf
(

)

CMAX

MCG

1

MCG

1

MCG

ˆ

),

(

ˆ

min

)

(

ˆ

P

i

P

i

P

×

=

g


oleObject10.bin

image11.wmf
1

i


oleObject11.bin

image12.wmf
(

)

(

)

)

(

ˆ

ˆ

,

ˆ

),

(

ˆ

min

min

)

(

ˆ

1

MCG

CMAX

CMAX

SCG

2

SCG

2

SCG

i

P

P

P

i

P

i

P

-

×

=

g


oleObject12.bin

image13.wmf
2

i


oleObject13.bin

image14.wmf
MCG

CMAX,

P


oleObject14.bin

oleObject15.bin

oleObject16.bin

image15.wmf
SCG

CMAX,

P


oleObject17.bin

oleObject18.bin

oleObject19.bin

oleObject20.bin

oleObject21.bin

image16.wmf
CMAX

CMAX

SGC,

CMAX

MGC,

ˆ

ˆ

ˆ

P

P

P

>

+


oleObject22.bin

image17.wmf
1

SCG

MCG

>

+

g

g


oleObject23.bin

image18.wmf
MCG

CMAX,

ˆ

P


oleObject24.bin

image19.wmf
SCG

CMAX,

ˆ

P


oleObject25.bin

oleObject26.bin

image20.wmf
CMAX

MCG,

P


oleObject27.bin

image21.wmf
CMAX

MCG,

P


oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

image22.wmf
(

)

MCG

CMAX,

1

MCG

1

MCG

ˆ

),

(

ˆ

min

)

(

ˆ

P

i

P

i

P

=


oleObject33.bin

oleObject34.bin

oleObject35.bin

image23.wmf
(

)

(

)

)

(

ˆ

ˆ

,

ˆ

),

(

ˆ

min

min

)

(

ˆ

1

MCG

CMAX

SCG

CMAX,

2

SCG

2

SCG

i

P

P

P

i

P

i

P

-

=


oleObject36.bin

oleObject37.bin

image1.wmf
1

MCG

£

g


oleObject1.bin

