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1 Introduction

In RAN1 meeting #78, progress has been made on dual connectivity [1]:
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: 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
This contribution gives our views on remaining issues on dual connectivity. 
2 Details of rule for the remaining power allocation
2.1 Priority rule for the remaining power allocation
Regarding the remaining power, priority is determined based on UCI type across CGs as the previous agreement. There are still few further rules to be introduced, beside HARQ-ACK = SR > CSI > PUSCH without UCI. 
Among periodic CSI and aperiodic CSI, it was left for discussion which one should be prioritized. In general, periodic CSI is used for relatively long term measurement and to ensure target BLER for initial transmission. Aperiodic CSI can be used to achieve more accurate measurement and obtain higher transmission efficiency. Aperiodic CSI rely on one shot transmission and will be blocked if it is scaled down. Moreover, aperiodic CSI can transmit multiple cells’ CSI.  However, the periodic CSI priority is more critical in case first few instances are just measured. In that case, UE need a few instances to stabilize the report. Then it is could be difficult to specify a simple rule between periodic CSI and aperiodic CSI. We suggest that UE can determine the priority of CSI belong to different CG by itself according to different cases, e.g. UE chose aperioidic CSI when periodic report get stabilized. Defining priority rules between periodic and aperiodic CSI has to take this into account.
The agreed priority rules don’t consider the load of corresponding channel, which may result in system performance degradation. For example, the MCG PUCCH only carrying a cell and a single subframe HARQ bits, and, the SCG PUCCH carries several cells’ HARQ information and several subframes’ HARQ bits. Then, reducing the SCG HARQ priority may result in PDSCH retransmission of multiple cell’s or multiple subframes. So the UCI payload should be considered for the priority rules determination.
Proposal 1：The UCI payload should be considered for the priority rules. UE can determine the priority of CSI belong to different CG by itself according to different cases.
Some opinions as whether priority rule based on channel type is considered：
· If considered and the same UCI type collides, channel type of PUCCH gets higher priority over PUSCH.
· If considered and the same UCI type with same channel type collides, MCG gets higher priority over SCG.
In CA, PUCCH always carries UL information with higher priority than PUSCH. But in DC, UCI type in PUCCH may not be more critical than in PUSCH in different CGs. Some scenarios allow PUCCH to have more important payload than PUSCH. One example is: the MCG does not support PUCCH and PUSCH transmission and MCG PUSCH include HARQ bits of some key system information, while SCG PUCCH contain only SCell HARQ bits of normal data. Moreover, MCG PUSCH can also carry more HARQ bits than that for SCG PUCCH. Thus, for case with the same UCI type and same payload, only in accordance with the CG type for UL channel is preferred.
Proposal 2：Further defining priority rules based on channel type should not be supported.
SRS should have the lowest priority. It should be lower than the PUSCH without UCI. When SRS collides with other channel and is power limited, dropping SRS should be adopted. It can be set with power different than adjacent PUSCH or PUCCH.  Considering SRS may have more processing time, it may support look ahead. It should be noted that the A-SRS and SRS from different CGs may not need to be distinguished in terms of power allocation. They should be defined with the same priority
PRACH is critical to access and synchronization. It should have the highest priority. Since PRACH has 2 ms more processing latency, it can be allocated with power first and without PxeNB restriction from the other CG. In conclusion, DC priority should be determined according the following rules:
PCell PRACH> pSCell PRACH> HARQ-ACK = SR > CSI >PUSCH without UCI> SRS.
RAN1 already agreed that PRACH of PCell is on top of other channels. Then PRACH of PCell should not be allocated with deserved power by UE. Since the allocation does not take into account the PxeNB, the remaining power could then be less than PmeNB+PseNB. In that case, PxeNB should be interpreted as the ratio to the remaining power without the power for at least PCell PRACH.
Proposal 3：The priority rules can be determined as PCell PRACH> pSCell PRACH> HARQ-ACK = SR > CSI >PUSCH without UCI> SRS . A-SRS and P-SRS have the same priority. When SRS collides with other channel and is power limited, UE should drop SRS.
Proposal 4: PxeNB should be interpreted as the ratio to the remaining power without the power of at least PCell PRACH.
2.2 UCI handling in power-limited case 
Multiple types of information can be multiplexed into the same physical channel and power scaling is performed to the entire channel, large data transmission will also cause problem to the HARQ-ACK multiplexed in the same PUSCH. When there is not enough power for the entire PUSCH, HARQ-ACK has to be scaled together with UL-SCH.  Therefore in such cases, HARQ-ACK is penalized due to large size of UL-SCH and may not be successfully decoded. It was proposed that UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case.
This approach will increase the complexity of the UE implementation, in terms of how to determine power limitation. For the eNodeB, it then more rely on blindly detect HARQ information in PUSCH and PUCCH, which was only resulted by undetected UL grant in Rel-11. UE should also select which PUSCH should be dropped, if there is more than 1 scheduling UL CCs in the CGs. So, in order to simplify the standard effort and implementation complexity, the handling approach should not be specified.
Proposal 5：The scheme that UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case should not be specified.
The introduction of power control mode is anyway to ensure some guaranteed transmission for each eNodeBs. The performance loss/gain was not well studied and may not be quantified. The different understanding of synchronization state for UE and eNB may result marginal performance loss. Synchronous or asynchronous state would be statistically determined by cell planning. This will further nullify the effect of misalignment. Even with signalling between eNobeB and UE, other misalignments will exist. So, the same understanding between XeNB and UE is not necessary. 
UE based determination is preferred. UE applies DC power control mode 1 if transmission timing difference between signals to PCell and pSCell is equal to or less than [+-33us], otherwise, UE DC power control mode 2. And UE does not signal which DC power control mode is used. We suggest combining the earlier agreement as follows:
For mode 1, when UE applies the same handling with synchronization case in CA e.g. MTA, all the remaining power can be shared. Priority is determined based on UCI type across CG for the remaining power.
For mode 2, 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.
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Figure 1a Timing different less than 33us                              Figure 1b Timing different more than 33us
As figure 1a shows, when transmission timing of MCG is 33us earlier, UE transmission to MCG can support the look ahead and mode 1 is adopted. As figure 1b shows, UE should use mode 2 when this gap is bigger than 33 us. 
In RAN1 #77, the agreement that power 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) is reached.

As illustrated in Figure 2, subframe i only overlaps with subframe j-1 for 33us (overlapping less than half of one OFDM symbol). The overlapped OFDM symbol may have to use different transmission power for the first half and second half, if we want to fully utilize the remaining power. The demodulation impact is small. The case with transmission timing difference between MCG and SCG equal or less than 33us should be looked as synchronous case and the MTA handled can be applied
Proposal 6：UE based solution for synchronization handling is preferred. UE applies DC power control mode 1 if transmission timing difference between signals to PCell and pSCell is equal to or less than [+-33us], otherwise, DC power control mode 2 is applied . UE does not signal which DC power control mode is used. The timing difference is defined as the largest timing difference between two TAGs in two CGs.
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Figure 2 Overlapping part equal to 33us between MCG and SCG
3. Conclusion
This contribution gives our views on remaining issues for supporting dual connectivity: 
Proposal 1：The UCI payload should be considered for the priority rules. UE can determine the priority of CSI belong to different CG by itself according to different cases.
Proposal 2：Further defining priority rules based on channel type should not be supported.
Proposal 3：The priority rules can be determined as PCell PRACH> pSCell PRACH> HARQ-ACK = SR > CSI >PUSCH without UCI> SRS . A-SRS and P-SRS have the same priority. When SRS collides with other channel and is power limited, UE should drop SRS.
Proposal 4: PxeNB should be interpreted as the ratio to the remaining power without the power of at least PCell PRACH.
Proposal 5：The scheme that UE can drop PUSCH and piggy back the multiplexed HARQ-ACK onto PUCCH in power limited case should not be specified.
Proposal 6：UE based solution for synchronization handling is preferred. UE applies DC power control mode 1 if transmission timing difference between signals to PCell and pSCell is equal to or less than [+-33us], otherwise, DC power control mode 2 is applied . UE does not signal which DC power control mode is used. The timing difference is defined as the largest timing difference between two TAGs in two CGs.
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