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1
Introduction
This contribution proposes text for the specification of power sharing according to power control mode 1 based on relevant agreements (except those related to SRS), which are copied here for reference. The changes are based on the Editor’s CR distributed in R1-145122 over the email reflector, and are contained in new section 5.1.4.1.
The purpose of the section is to specify how to determine the total power allocation per CG, 
[image: image1.wmf])

1

(

ˆ

1

1

i

P

CG

and 
[image: image2.wmf])

1

(

ˆ

1

2

i

P

CG

where CG1 and CG2 can represent MCG or SCG. The following 3 cases are identified:
1) Pcmax is not exceeded. In this case, the power allocation of each CG is simply the total amount of power of transmissions of each CG (without scaling).
2) Pcmax is exceeded, but for one of the CG (e.g. CG1) the total required power of transmissions is less than its guaranteed power. In this case, the remaining power is Pcmax minus the power required for CG1, and all the remaining power can be allocated to the other CG.

3) Pcmax is exceeded, and for both CG’s the total required power of transmissions is more than the guaranteed power. In this case, the remaining power is Pcmax minus the sum of guaranteed powers, and it is shared on a per-transmission basis between the two CG’s based on UCI type priority (HARQ-ACK and SR first, CSI-only second and PUSCH with no UCI last).
List of relevant agreements
RAN1#77:

Agreements
· In both synchronous and asynchronous cases, at least for PUCCH/PUSCH
· Minimum guaranteed power allocation P_SeNB and/or P_MeNB can be configured
· P_SeNB >=0, P_MeNB >=0
· FFS: P_SeNB+P_MeNB <= PCmax
· FFS: P_SeNB+P_MeNB <= 100%
· The total power allocation per CG Palloc_xeNB can be determined by 
(1) Power allocation up to P_SeNB and P_MeNB (i.e. Ppre_SeNB and Ppre_MeNB) 
· At first, UE needs to allocate power per each eNB up to P_SeNB or P_MeNB (if configured) respectively regardless of priority rule if transmission is scheduled
· Ppre_xeNB = min {power based on actual grant/assignment and TPC commands, P_xeNB}
(2) Plus allocation of remaining power
Agreements:
· In both synchronous and asynchronous cases:

· If look-ahead is supported or in synchronous case

· All the remaining power can be used

· For the remaining power, priority is determined based on UCI type across CG for channels not satisfied by P_SeNB or P_MeNB

· FFS on details

· Giving all the remaining power to a CG is not precluded

· If look-ahead is not assumed: 

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

· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG

· For the remaining power, earlier transmission is higher priority

· FFS on whether there will be two types of UE behavior (supporting look-ahead and not supporting look-ahead) or there will be only one type of UE behavior
· Confirm WA with clarification: 

· Power control changes are not allowed for one channel on one carrier in the middle of subframe in asynchronous case in dual connectivity (i.e., Power of on-going transmission is not adjusted)
· Within a CG, for the total power allocation, reuse Rel-11 relative priority and power scaling of different channel types
· PRACH to PCell has the highest priority; 
· RAN1 perspective, differentiation between PUSCH with SRB and PUSCH without SRB is not assumed
RAN1#78:
Agreements:
· Confirm the working assumption that PMeNB and PSeNB are defined as ratios of PCMAX (in %)

· PCMAX above is a linear domain value.

· PMeNB+PSeNB>100% is not allowed.

· PMeNB=100%, PSeNB=100%, PMeNB+PSeNB=100%, PMeNB+PSeNB<100%, are supported.

· PMeNB=100% and PSeNB=100% do not change assumptions that UE supports at least 2 UL carriers for dual connectivity
Agreements:
· At least for PUCCH/PUSCH, remaining power is allocated on a per-transmission basis

· When UE apply priority rule for PUCCH/PUSCH across CGs, the priority rule for PUCCH/PUSCH across CGs to utilize remaining power is as the followings

· HARQ-ACK/SR > CSI > PUSCH without UCI 

· FFS: Priority between periodic and aperiodic CSI
· If a channel has more than one type of UCI, the prioritization across CG is based on the highest priority UCI type

· The same UCI type collides, MCG gets higher priority over SCG

· FFS whether priority rule based on channel type is considered

· If considered, the same UCI type collides, channel type of PUCCH gets higher priority over PUSCH

· If considered, the same UCI type with same channel type collides, MCG gets higher priority over SCG

· FFS on the priority between HARQ-ACK and SR

· FFS: For asynchronous case with the case that transmission timing difference is very small (e.g., around 33 micro sec), the priority rule for PUCCH/PUSCH across CGs to utilize remaining power

· FFS: UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case
· FFS: How/whether to ensure eNB and UE have the same understanding of synchronous case
RAN1#78bis:
Agreement:
· Related to FFS points regarding priority rule for DC power control mode 1, 

· Periodic CSI = aperiodic CSI 

<<Start of text proposal>>
5.1.4.1
Dual Connectivity Power Control Mode 1
If the UE PUSCH/PUCCH transmission(s) in subframe 
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 of CG1 overlap in time with PUSCH/PUCCH transmission(s) in more than one symbol of subframe 
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[PM the following two formulas should be deleted.]
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where 

· 
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[PM Other channels are equally impacted by PRACH, and simplifies subsequent formulas. ]
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is the linear value configured transmitted power for Dual Connectivity for the subframe pair 
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as described in [6];
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, if the UE does not have a PUSCH transmission in serving cell 
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 if the UE does not have a PUCCH transmission in CG1; 

· 
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, if the UE does not have a PUSCH transmission in serving cell 
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 if the UE does not have a PUCCH transmission in CG2; 

· if CG1 is MCG and CG2 is SCG

· 
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;

· if CG1 is SCG and CG2 is MCG;
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are given by Table 5.1.4.2-1 according to higher layer parameters p-MeNB and p-SeNB respectively;

· If the UE has a PRACH transmission for CG1 overlapping with subframe 
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is the linear value of the transmission power of that PRACH transmission; otherwise, 
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· If the UE has a PRACH transmission for CG2 overlapping with subframe 
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 of CG2, 
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is the linear value of the transmission power of that PRACH transmission; otherwise, 
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If the UE PUSCH/PUCCH transmission(s) in subframe 
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 of CG1 overlap in time with PUSCH/PUCCH transmission(s) in more than one symbol of subframe 
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of CG2, and 
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would be exceeded, and if for CG1 the condition
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 is satisfied, the UE shall determine
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If the UE PUSCH/PUCCH transmission(s) in subframe 
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 of CG1 overlap in time with PUSCH/PUCCH transmission(s) in more than one symbol of subframe 
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would be exceeded, and if for CG1 and CG2 the conditions 
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are satisfied, the UE shall determine 
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as the sum of linear powers assigned to PUCCH/PUSCH transmissions of CG1 and CG2 respectively, where PUCCH transmissions on CG1 and CG2 are assigned at most 
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respectively, PUSCH transmissions on cells  
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 are assigned at most 
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respectively, and power is assigned according to the following order:
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is assigned to PUCCH/PUSCH transmissions of CG1 according to the following priority order: first, to any PUCCH transmission of CG1, then to any PUSCH transmission with UCI of CG1, then to PUSCH transmissions without UCI of CG1.
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is assigned to PUCCH/PUSCH transmissions of CG2 to according to the following priority order: first, to any PUCCH transmission of CG2, then to any PUSCH transmission with UCI of CG2, then to PUSCH transmissions without UCI of CG2.

· The remaining power 
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is assigned to PUCCH/PUSCH transmissions of CG1 and CG2 according to the following priority order: first, the PUCCH/PUSCH transmissions with HARQ-ACK or SR, then to PUCCH/PUSCH transmissions with CSI only, then to PUCCH/PUSCH transmissions without UCI. In case transmissions belonging to different CG’s have the same priority, the transmission belonging to MCG is assigned power first.


· 
· 
· 
· 
<End of text proposal>>

�SRS handling can be updated after further agreements are made


�Pcmax is not exceeded. In this case, the power allocation of each CG is simply the total amount of power of transmissions of each CG (without scaling).





�Pcmax is exceeded, but for one of the CG (e.g. CG1) the total required power of transmissions is less than its guaranteed power. In this case, the remaining power is Pcmax minus the power required for CG1, and all the remaining power can be allocated to the other CG.





�Pcmax is exceeded, and for both CG’s the total required power of transmissions is more than the guaranteed power. In this case, the remaining power is Pcmax minus the sum of guaranteed powers, and it is shared on a per-transmission basis between the two CG’s based on UCI type priority (HARQ-ACK and SR first, CSI-only second and PUSCH with no UCI last).
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