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1 Introduction

In RAN1#60bis, the basic Formulas for the Power Control and Power Scaling were agreed [1][2] .

This RAN1 Agreed Way Forward incorporates different wc values (the scaling factor for PUSCH on carrier c), for different carrier components, i.e. CC-specific wc values are included in the Agreed Power Scaling Formula.

In the RAN1 email Reflector discussion leading up to the above Agreed WF (during the RAN1#60 meeting), some companies proposed the following - 

The UE may set wc to 0 depending on UE implementation in power limited case.

In this contribution, we propose that a UE should be allowed to autonomously set the value of wc exactly to zero (and thus apply no power to a CC), when wc is close to but not exactly zero, as a UE implementation.

2 Discussion 

We offer the following two points regarding the discussion on wc value adjustment to zero.

· UE Power Consumption/Regulation 

· RAN2 Agreement that “all UL CC's will roughly have the same UL QoS.” 

2.1 UE Power Consumption/Regulation 
The prior RAN1 Agreement and the RAN4 view are captured in the RAN4 LS [3], and can be summarized as the following conclusions (not in the same order as in the LS) –

· RAN1 assumes that maximum power difference between multiple CCs with non-zero transmit power may be limited depending on input from RAN4. Also the maximum power difference of simultaneous PUCCH and PUSCH transmissions on the same CC or same band CC may need to be limited depending on input from RAN4.

· RAN4 would like to point out that power differences between component carriers can be expected especially in an inter-band scenario due to the different path losses.

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

To Summarize the above, there is a power difference between multiple CCs/channels, there should be some restriction on the power difference between CCs/channels and PUSCH power may be scaled down maybe to zero.

To apply the above Summary to the case where the commanded value of wc is close to zero, it is eminently obvious that an important advantage in terms of UE power consumption and battery life can be realized, if the pertinent channel can be totally powered down for the duration of the wc being close to zero on a dynamic basis. The pertinent channel then stops contributing to the UE power consumption.

Therefore Sharp proposes that;

RAN1 should agree that the UE may set the wc value exactly to zero as UE implementation when the assigned value of wc is close to zero.

2.2 RAN2 Agreement that “all UL CC's will roughly have the same UL QOS.” 
In the above-referenced Reflector discussion, some companies pointed out that the following RAN2 agreement may not allow UL CCs to have any power differences, because this RAN2 agreement may imply that all carriers are considered to be equal
RAN2 Agreement[4]: 

· 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. 

It was also pointed out in the Reflector discussion that Given we want to prioritize a UL channel then perhaps we cannot follow the RAN2 assumption that all UL CC will roughly have the same QoS.
RAN1 and RAN4 has already agreed that there will be power differences between different CCs, and the RAN#60bis Power scaling Formula incorporates this agreement directly by the definition of wc, thus the possibility of a wc  value close to zero for a PUSCH has to be considered. Therefore, setting wc exactly to zero, can not be precluded in the case that wc is close to zero because of this RAN2 agreement. Thus we believe that RAN1 should not cite the RAN2 assumption against the proposed specification of this behavior.

The RAN2 Agreement refers to the aggregate QoS as seen by upper layers; these layers certainly have no reason to treat the different CCs any other way; the existence of a single CC or multiple CCs is entirely opaque to upper layers.  Thus the fact that one CC may have a throughput that is 3 times that of another is irrelevant to the queuing and buffering of this information; what is of import is the aggregate rate.  Thus this RAN2 agreement should not be used to prevent specifying the existence of conditions when it is fortuitous, for the UE perspective, to power down a CC whose transmit power is not near zero.

Now consider the case where there are 3 CCs transmitting on the UL, and one of the CCs is both near uplink radio link failure and near its uplink P​​​​​​CMAXc. In such a case it is clear that maintenance of this link is, from the network’s perspective as well as the UE’s perspective, a waste of joules.  Furthermore, in this case, if the UE is recording a series of NACKs, along with increases of power control, and schedule grants, the eNB can clearly infer that the UE is near radio link failure on this CC, and, in this case, consistent system behaviors may be defined regardless of whether the UE autonomously shuts down this CC, whether the eNB sends a CC teardown message, or whether the eNB avoid the PUSCH scheduling (or whether the UE shuts down the CC prior to the CC teardown message) even though exact mechanism is FFS.  Thus it should be possible to specify a consistent behavior in the RAN that admits this behavior in the case when CCs are near radio link failure and there are multiple CCs being transmitted.
3 Conclusions

We propose the following – 

· RAN WG1 should agree that a UE may set a wc value exactly to zero depending on UE implementation.
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