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1 Introduction
In RAN2 #69bis, the common understanding of the group is that all UL TBs are assumed to experience the same QoS. This is an important principle in LTE Rel-8/9. The agreements were:

1) CC’s are “just” additional resources. UL scheduling will assume we do not have different QoS (delay/loss) on different CC’s.

2) RAN2 assumption is that also in the power limited case, all UL CC’s will roughly have the same UL QoS.

3) CC ordering is left up to UE implementation.

However, the working assumption in RAN1 seems different. On the offline discussion and way forward [1], many companies suggested that in power limited case the power scaling is left to UE implementation. Moreover, the scaling factor could be zero, i.e. DTX. This understanding clearly contradicts the same QoS assumption used by RAN2. 
This paper focused on the impact of power scaling in the power limit cases.
2 Power control in CA
Following RAN1 agreements were included in [1]:
· If the total transmit power exceeds the UE max transmit power Pcmax, the UE scales the transmit power of each PUSCH such that 
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where wc is a scaling factor for PUSCH on carrier c.
· The details of wc are FFS.
· In cases where wc is very close to 0, the UE may set wc to 0 depending on UE implementation in power limited case.
· Equal power scaling is applied to all PUSCH clusters on a given CC.
· Handling of power differences between component carriers and between the PUCCH and the PUSCH on the same CC is FFS depending on RAN4 decision 
· Path loss offset handling due to DL measurement limitation is FFS depending on RAN4 decision.
The majority preference in RAN1 is that scaling factor is left to UE implementation. Then it is natural that UE should put high priority traffic, e.g. RRC signaling, on those PUSCH with more power. Although UE implementation can indeed take care of the prioritization, we think this behavior violates the fundamental RAN2 principle of same QoS expectation. Therefore, it is proposed to discuss whether this RAN1 understanding, i.e. proposal 1, is acceptable in RAN2.
Proposal 1
In power limit case, the power scaling factor is left to UE implementation. It is also left to UE implementation to not distribute any power to a PUSCH.
Depending on the UE implementation, for equal power distribution across all CCs, i.e. similar QoS on all CCs, we see little impact on MAC procedure. For non-equal power distribution case, we see at least following questions:

1. For power scaling on the same PUSCH, is there a need to differentiate first transmission or adaptive retransmission form non-adaptive retransmission?
2. When the scaling factor is zero for a PUSCH, i.e. DTX, does MAC prepare the TB or not?
For Q1, current agreements seem to imply the power scaling factor is CC-specific. Therefore, the same power scaling factor would apply to both transmission and retransmission on a PUSCH. However, from MAC’s point of view, it makes sense to prioritize the retransmission to avoid reaching the maximum retransmission count of a certain HARQ process. With this principle, the remaining details can be left to UE implementation.
Q2 concerns the special case that the scaling factor is zero for a PUSCH. The problem is how MAC models this case. Since there will be no transmission, if it is the first transmission, one simple option is PHY simply ignores the grant, i.e. same as the PDCCH misdetection case. MAC has no idea about the grant and no TB would be prepared. Another option is MAC still prepares a TB and initiates HARQ process. Although we think there is no problem with the second option, we slightly prefer the first option because it is simple and has no RAN2 impact. If no power is distributed to a retransmission, we think it can be left to UE implementation.
Proposal 2
In power limit case, for a PUSCH, UE may apply different power scaling factor to the first transmission and retransmission. Remaining details are left to UE implementation. 
Proposal 3
If no power is distributed to a first transmission on a PUSCH, UE ignores the UL grant.
Power scaling happens only when eNB requires total transmission power higher than the maximum UE transmit power. When such case happens, UE autonomously does scaling is an option to solve the problem right away. Since the power is reduced for an UL CC, it may not satisfy the need for the MCS required by eNB. The equally important thing is to inform eNB that the total transmission power has reached the maximum UE transmit power, i.e. a UE notifies eNB that the total transmission power is approaching the maximum or scaling down has happened. This information helps eNB to set a proper MCS, to allocate proper physical resource blocks to a UE on each UL CC, or even to deactivate some CCs. Such notification could be included in the PHR mechanism or be added independently. Similar proposal was also included in another contribution [2].
Proposal 4
UE should send power scaling/limit notification to eNB.
3 Conclusion
This paper has discussed the power scaling impact on MAC. Following proposals were made to progress the discussion in RAN2:
Proposal 1
In power limit case, the power scaling factor is left to UE implementation. It is also left to UE implementation to not distribute any power to a PUSCH.
Proposal 2
In power limit case, for a PUSCH, UE may apply different power scaling factor to the first transmission and retransmission. Remaining details are left to UE implementation. 

Proposal 3
If no power is distributed to a first transmission on a PUSCH, UE ignores the UL grant.
Proposal 4
UE should send power scaling/limit notification to eNB.
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