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1 Introduction
Regarding RAN1 LS[1], RAN4 discussed the (E)PDCCH decoding assumption in Pcmax definition for Rel-12 Dual connectivity in RAN4#74bis meeting. But no reply LS was agreed due to diverse understandings about this issue. In this contribution we provide further analysis and proposal for Pcmax definition on Dual-connectivity.
2 Discussion
Pcmax definition for asynchronous Dual-connectivity in RAN4 is illustrated in following figure, taken subframe p in leading cell group as example. In the figure range1 and range 2 indicate the Pcmax bounds for subframe pair (p, q-1) and (p,q) respectively. And range 3 shows the final limitaion for Pcmax of reference subframe p. It is obvious that RAN4 requiremet to be verified in test is a large boundary covers range 1 and range 2. Even UE has no idea of UCI for subframe q it still could pass the test with knowledge of range 1. Hence we believe in RAN4 it is no need to have any assumption for (E)PDCCH decoding for Pcmax verification of asynchronous Dual-connectivity.

[image: image1.emf]p-1

p

(reference subframe)

p+1

q-1 q ... ...

... ...

P

CMAX_H  

(p,q-1)

P

CMAX_H  

(p,q)

P

CMAX_L   

(p,q-1)

P

CMAX_L   

(p,q)

P

CMAX_L  

P

CMAX_H

R

a

n

g

e

 

1

R

a

n

g

e

 

2

R

a

n

g

e

 

3


According to discussion in last RAN4 meeting, there was concern on the terminology collision between RAN1 and RAN4. But we have a little different understanding on this issue. First of all the standardization agreed for DC in RAN1 should be clarified. In RAN1 two power control schemes are specified for DC, i.e. mode 1 for synchronous operation and mode 2 for asynchronous operation. Considering the RAN1 LS [1] is for asynchronous case, we just reviewed the agreement on this scheme in R1-143517 as below:
· For asynchronous dual-connectivity

· No-Look-ahead is specified as the UE behavior

· All remaining power is first made available to CG of earlier subframe 

· Definition of synchronous and asynchronous dual-connectivity is according to RAN4
In R1-144031 the synchronous/asynchronous scenario is further clarified according to email agreement in RAN1.
· The term “DC power control mode 1” is used to describe the following power control behaviour: 

· All the remaining power can be shared. 

· Priority is determined based on UCI type across CG for the remaining power

· The term  “DC power control mode 2” is used to describe the following power control behaviour: 

· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission. 

· All remaining power is first made available to CG associate with earlier transmission.
Consequently, in DC power control mode2 portion of power would be reserved for certain cell group with a given proportion [image: image3.png]


 defined in table 5.1.4.2-1 of TS36.213. And the specific output level for certain serving cell shall be derived according to the formula including this proportion. In this equation the total Pcmax for certain subframe pairs with overlapping part is also taken into account. However, in RAN4 we pair two subframes with overlapping more than 1 slot and verify the corresponding UE performance according to reference subframe defined for leading serving cell.  It seems that RAN1 and RAN4 have different method in specification of Pcmax. The reason is that in RAN4 the requirement should be applicable in implementation of testing, while in RAN1 they should provide fundamental and detailed steps on how to determine a specific output power for certain subframe of a given serving cell from UE side, i.e. one for verification of UE implementation, and the other one for guidance of UE behaviour. This verification approach, which validates the UE performance with sum of configured output power rather than with Pcmax,c for certain serving cell separately, is adopted from Pcmax requirement in legacy release. Hence we believe either way is valid in its own scope. 
Due to difference in RAN1 and RAN4 spec mentioned above, it seems that Pcmax definition for asynchronous case in RAN4 could not be applied in RAN1 equation directly. But we believe this problem could be solved as the total Pcmax of a RAN 1 subframe pair should be determined by the sum of PCMAX,c,i on two serving cells but not the Pcmax verified for certain reference subframe.  . 
In addition, there was also concern that current RAN4 specification may resutl in insufficient low UE output power. Our understanding is that with power scaling method mentionde above this risk could be avoided by proper system configuration. 
3 Conclusion
In this paper we have following proposal:
Proposal 1: In RAN4 it is no need to have any assumption for (E) PDCCH decoding for Pcmax verification of asynchronous Dual-connectivity.
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