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1. Introduction
In RAN1#78, the following agreements have been reached for the UL power control and power scaling/prioritization:
	Agreements:
· At least for PUCCH and PUSCH, for asynchronous dual-connectivity,
· All remaining power is first made available to CG associate with earlier transmission
· No-Look-ahead (for the case that transmission timing difference is larger than around 33 micro sec) is specified as the UE behavior
· Definition of synchronous and asynchronous dual-connectivity is according to RAN4
· Timing relationship in any TA groups should be clarified in RAN4
· FFS: For asynchronous dual connectivity with the case that transmission timing difference is very small (e.g., around 33 micro sec)
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
Agreements:
· When UE applies priority rule for PUCCH/PUSCH across CGs, 
· Same handling with MTA of CA i.e. RAN1 spec is written as if all subframes are aligned and total transmission power should not exceed P_cmax on any overlapped portion.


In addition, PRACH prioritization has been discussed in email discussion [78-09]. The following has been agreed:
•        The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.
But it is still open how to handle the priorities among PRACHs.
In this contribution, we will discuss these remaining open issues.

2. PUCCH/PUSCH Prioritization

Periodic vs. aperiodic CSI
In pre-Rel12, we have always followed the principle that aperiodic CSI is given higher priority than periodic CSI in the system design. The reason is that the prioritization is for periodic CSI and aperiodic CSI within the same NB, so the eNB has perfect knowledge of the timing for both. It is natural to assume that if the eNB decides to trigger the aperiodic CSI, the eNB considers this as more important. The dual connectivity case is slightly different. In dual connectivity, periodic and aperiodic CSI would occur simultaneously only when they are for different CGs. Since there is no coordination between the two eNBs, the triggering of aperiodic CSI in one CG would not take into account the periodic CSI transmission in the other CG.
In spite of the difference between dual connectivity and the pre-Rel12 cases, it still makes sense to give aperiodic CSI higher priority. Considering the fact that the eNB is willing to allocate the resource and trigger the aperiodic CSI, it means that this is considered important for the eNB scheduling.
Proposal 1: The priority between periodic CSI and aperiodic CSI is given by: aperiodic CSI > periodic CSI.

Priority rule based on channel type for the same UCI
When the same UCI type collides, there is no need to further differentiate the channel. MCG always gets higher priority.
Proposal 2: When the same UCI type collides, MCG always gets higher priority than SCG, regardless of the channel type.

3. Determination of Power Control Mode
The main discussion points for the determination of power control mode include:
(1) Whether there is a need to ensure that the eNB and the UE have the same understanding of the power control mode
(2) Whether network-based or UE-based approach should be used
As explained in our response to the email discussion [78-08], we consider it important for the eNB and the UE to have the same understanding of the power control mode. This would allow the eNB to configure the power control parameters properly and perform the scheduling accordingly. Although it was argued that the system would not break if the eNB assumes mode 2 (async behaviour) but the UE actually uses mode 1 (sync behaviour), the advantage of using mode 1 would largely diminish.
In our view, network-based signalling to decide the power control mode is sufficient, and it is also a simpler approach. UE-based approach has a lot of complexity involved, such as the need for the UE to continuously track the uplink transmit timing difference and determine the power control mode, the need for the UE to handle possible ping-pong scenarios, and possible specification work involved to define and test the behaviour. All these complexity is not well justified.
Proposal 3: The power control mode of a UE is configured by the eNB.
Note that this does not necessarily mean additional overhead is needed because it may share the same signalling with other functions.

4. PRACH Prioritization
In the email discussion, there are two aspects to the PRACH prioritization:
(1) The priority order among PRACHs
· PCell PRACH, pSCell PRACH, and other SCell PRACHs
(2) The meaning of the priority order (in power-limited case)
· If two PRACHs start at the same time, the meaning of the priority order is obvious. Basically the higher priority PRACH would get power allocated first.
· If two PRACHs do not start at the same time but overlap, the priority order can mean one of the following:
i. Interpretation 1: If the latter PRACH has higher priority, the earlier PRACH could get dropped in order to give the latter PRACH enough power to transmit
ii. Interpretation 2: The power of the earlier PRACH always remains unchanged, and the latter PRACH can only use up to the remaining power.
On the priority order, first of all, we have agreed that PCell PRACH has the highest priority.
In terms of pSCell PRACH, because pSCell serves a role that is very similar to PCell in the SCG, pSCell PRACH failure would be costly because it could result in RRC procedures between MeNB and SeNB, such as the disconnection and new activation of SCG. Loss of pSCell synchronization would also affect the other SCells in the SCG.
On the other hand, for the PRACH in an SCell other than pSCell, even though it can only be triggered by PDCCH order, the cost of PRACH failure is not significant, which is only another PDCCH order.
Therefore, we see a clear motivation for prioritizing pSCell PRACH over other SCell PRACHs.
Proposal 4: Priority order for PRACHs shall follow: PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals
· Priority among other PRACHs is up to UE implementation
In term of how to interpret the meaning of the priority order, the higher priority PRACH should have the absolute priority and it could potentially cause the ongoing lower priority PRACH to drop. This means interpretation 1. The reason is that it would be quite meaningless to define priority rules if we follow interpretation 2.
Proposal 5: The higher priority PRACH has the absolute priority over the lower priority PRACH, and it could potentially cause the ongoing lower priority PRACH to drop.
Regardless of what agreements are reached here, the UE should have the freedom to delay a PRACH in order to avoid the overlapping, as long as it is allowed by the specifications. This is up to UE implementation.

5. Power Headroom Report
For power headroom report (PHR), one of the remaining issue is whether Pcmax should be included for the actual PHR.
As explained in our previous contribution [1], we consider it beneficial to include PCMAX in the actual PHR.
Proposal 6: Introduce the reporting of PCMAX in actual PHR for dual connectivity.



6. Conclusions
In this contribution, we have discussed the remaining issues for the UL power control in dual connectivity and proposed the following:
Proposal 1: The priority between periodic CSI and aperiodic CSI is given by: aperiodic CSI > periodic CSI.
Proposal 2: When the same UCI type collides, MCG always gets higher priority than SCG, regardless of the channel type.
Proposal 3: The power control mode of a UE is configured by the eNB.
Proposal 4: Priority order for PRACHs shall follow: PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals
· Priority among other PRACHs is up to UE implementation
Proposal 5: The higher priority PRACH has the absolute priority over the lower priority PRACH, and it could potentially cause the ongoing lower priority PRACH to drop.
Proposal 6: Introduce the reporting of PCMAX in actual PHR for dual connectivity.
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