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1 Introduction
In RAN2 #69bis, the common understanding of the group is that all PUSCH are assumed to have similar QoS, which is a design principle for LTE Rel-8/9. The actual 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.

In RAN2 #70, RAN1 LS [1] includes following agreements:
	RAN1#61 discussed power scaling in case of power limitation with carrier aggregation, considering the mapping of UCI on UL CCs as well as the scaling of UL CCs with PUSCH without UCI.

RAN1#61 agreed that UCI cannot be carried on more than one PUSCH in a given subframe. It is FFS in RAN1 how the UE knows which PUSCH carries the UCI in the case when the UE transmits more than one PUSCH in a given subframe.

RAN1#61 further agreed on the principle that in case of power limitation, the UE shall scale the power of all PUSCHs without UCI equally. RAN1 notes that the possibility of setting the power of a PUSCH to zero in cases where the power level is close to zero, or significantly less than the power of a PUSCH on another CC, is left to RAN4.


The LS basically overruled the similar QoS assumed by RAN2. Furthermore, the decision on whether DTX is allowed is left to RAN4. This paper discussed the impacts of the RAN4 decision on RAN2 procedure.
2 Power scaling of CA in power limitation
For two UL CCs case, there are three scenarios.
Scenario 1: PUSCH + PUSCH

Scenario 2: PUSCH + PUSCH&UCI

Scenario 3: PUSCH + PUCCH

Power scaling happens when the eNB request more power than UE can provide. When power scaling happens, the priority for a UE to distribute power is PUCCH > PUSCH&UCI > PUSCH. There are sensible cases that a UE could set the power to zero for a PUSCH since the power left to use is too low. However, RAN4 will have the final say on this.
For Rel-8/9, there is no power distribution problem since there is only one carrier. For LTE-A, power source is shared by transmissions on multiple carriers and a UE may not be so rare to operate at almost full power. In fact, it may even be preferred to operate UE at almost full power in multi-carrier transmission.
The disturbance caused by power scaling or DTX, RAN2 expects that HARQ could solve the problem, but we are not so sure that we can rely on Rel-8/9 HARQ without some clarifications.
Disturbance on HARQ
When UE is operating at almost full power, the retransmission power can be disturbed by transmission on another PUSCH. For example, case 3 in Figure 1, if the transmission of UL PCC has higher priority, the ongoing HARQ on UL SCC may have no chance to success due to little power allocated to the 2nd retransmission and beyond, in other words, HARQ process is cut short. If HARQ is cut short and not able to complete the TB transmission, ARQ can help with extra delay. However, we generally believe that this is scheduler error and ARQ should be avoided as much as possible.
Furthermore, for aggregation of high/low band, equal power distribution does not preserve the similar QoS assumption of RAN2. Since the assumption of RAN2 is no longer valid, it is proposed to check whether there is any impact on HARQ process.

Proposal 1: RAN2 should evaluate the impact of RAN1 agreements on HARQ.
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Figure 1

Power scaling for retransmission
Without adaptive retransmission or TPC command, retransmission would use the same power as the first transmission. So if scaling or even DTX happens, Assuming Rel-8/9 principle is reused, the same power would be used to do non-adaptive retransmission. Using the same power is reasonable if another PUSCH is also retransmitting. But it would be not sensible if another PUSCH has completed the HARQ. For example, case 2 in Figure 1, if the HARQ process on UL PCC is completed, does the scaling remain for the UL SCC?

Based on the RAN1 agreements, it is not clear to us that RAN1 has considered such problem and therefore it is proposed to ask RAN1 to elaborate on their decision.
Proposal 2: Ask RAN1 to elaborate on the power scaling of HARQ retransmission.
DTX Recognition
If DTX is agreed by RAN4, a UE can decide not to distribute any power to a PUSCH. When an eNB received no power on the PUSCH, there are two identified reasons.
1) PDCCH miss detection

2) DTX due to power limitation

Then the problem is can eNB tell the difference or when can eNB tell the difference?
For example, Case 1 of Figure 1, if UE decides DTX for the UL SCC transmission, eNB cannot know whether the UE receives the UL grant or not before the HARQ process for the UL PCC completes. We believe such confusion increases the difficulties of eNB design. 
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 PDCCH misdetection. MAC has no idea about the grant and no TB would be prepared. For this alternative, whenever eNB sees no response for a PUSCH grant, it considers it a PDCCH misdetection and reschedule, no need to wait the simultaneous HARQ process to complete. 

Another option is MAC still prepares a TB and initiates HARQ process, but PHY just hold on the transmission. eNB then has to wait a while to conclude that the missing UL transmission is due to DTX or PDCCH misdetection. Since the HARQ process is cut short, ARQ may be needed.
We propose to adopt the former alternative, which is simple for both UE and eNB.
Proposal 3: If no power is distributed to a first transmission on a PUSCH, UE ignores the UL grant.
Before these doubts are relieved, RAN2 should not conclude that HARQ can always solve the problem.

3 Conclusion
This paper has discussed the power scaling impact on HARQ. Following proposals were made to progress the discussion in RAN2:
Proposal 1: RAN2 should evaluate the impact of RAN1 agreements on HARQ.

Proposal 2: Ask RAN1 to elaborate on the power scaling of HARQ retransmission.

Proposal 3: If no power is distributed to a first transmission on a PUSCH, UE ignores the UL grant.
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