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Introduction
As per the WID on Enhanced LTE Support for Aerial Vehicles, the following RAN1 aspects are to be specified [1]:

· Specify UL power control enhancements in the following areas [RAN1, RAN2]
· UE specific fractional pathloss compensation factor
· Extending the supported range of UE specific P0 parameter


[bookmark: _Hlk510774265]In this paper, we provide our views and proposals on the above UL power control enhancements for aerial vehicles.
Discussion
UE specific fractional pathloss compensation factor for PUSCH
	In LTE, one of the power control methods for physical uplink shared channel (PUSCH) on a serving carrier, c, is given by the formula below [2].  Note that the formula below is applicable when the UE does not transmit other channels with PUSCH in subframe i.

		Equation 1



where  corresponds to PUSCH transmissions/retransmissions scheduled using a semi-persistent grant;  corresponds to PUSCH transmissions/retransmissions scheduled using a dynamic grant; and,  corresponds to PUSCH transmissions/retransmissions scheduled using a random access response grant.








In Equation 1,  is a fractional path loss compensation power control parameter for serving cell .  For  and ,  is a 3-bit parameter provided by higher layers.  For ,   Note that in LTE up to Release-14,  is configured in a cell specific way.






As per the objectives of the WID [1] , an aerial UE may be configured by the eNB with a UE specific fractional path loss compensation factor  for PUSCH transmission.  This is in addition to the cell specific fractional path loss compensation factor  configured for serving cell c.  By configuring a smaller  than , the uplink interference to neighboring cells from the aerial UE PUSCH transmissions/retransmissions corresponding to  or  can be controlled.


A key aspect then is how and when the aerial UE should use the UE specific fractional path loss compensation factor in the PUSCH power control formula of Equation 1.  As the amount of UL interference caused by the aerial UE can vary dynamically, it is important to have the flexibility to dynamically change which fractional path loss compensation factor the UE should use for PUSCH transmission.  For instance, if the aerial UE is causing notable UL interference, then the aerial UE can be indicated to use the UE specific factor  to control this interference.  Conversely, if the aerial UE is not causing much UL interference, then the aerial UE can be indicated to use the cell specific factor .
An efficient solution then is for the eNB to dynamically indicate to the aerial UE which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors the aerial UE should use in Equation 1 for PUSCH transmission.  The dynamic indication can be based on either MAC CE signaling or DCI signaling.  Hence, we make the following proposals:

Proposal 1:	Support UE specific fractional pathloss compensation factor in LTE Rel-15 for PUSCH transmissions/retransmissions scheduled by semi-persistent and dynamic grants.
Proposal 2: Support dynamic indication from eNB to aerial UE on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors the aerial UE should use for PUSCH transmission.
· Either MAC CE or DCI signaling can be used for this dynamic indication.

UE specific fractional pathloss compensation factor for SRS transmission in a PUSCH/PUCCH-less cell
As discussed in Section 5.1.3.1 of TS 36.213 [2], for a serving cell c with frame structure type 2 that is not configured for PUSCH/PUCCH transmission in subframe i, the UE transmit power for SRS in subframe i is given by the formula below in Equation 2 [2].

	Equation 2



In Equation 2, is a fractional path loss compensation power control parameter for serving cell  which is configured by higher layers in a cell specific way.  Similar to the discussion in Section 2.1, an aerial UE may be configured by the eNB with a UE specific fractional path loss compensation factor  for SRS transmission.  Using similar arguments as above, to cope with the dynamically changing nature of UL interference caused by aerial UE, dynamic indication of which of the two fractional pathloss compensation factors the aerial UE should use for SRS transmission is also well motivated.  Hence, we make the following proposals:
Proposal 3:	Support UE specific fractional pathloss compensation factor in LTE Rel-15 for SRS transmission in a PUSCH/PUCCH-less cell.
Proposal 4: Support dynamic indication from eNB to aerial UE on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors the aerial UE should use for SRS transmission in a PUSCH/PUCCH-less cell.
· Either MAC CE or DCI signaling can be used for this dynamic indication.

Resetting power control adjustment states



In Equation 1,  is the current PUSCH power control adjustment state for serving cell  if accumulation is enabled and  if accumulation is not enabled. Note that if accumulation is enabled, the UE currently follows the procedures given below:
· 
If  has been reached by the UE for serving cell c, then positive TPC commands shall not be accumulated for serving cell c,
· If UE has reached minimum power, then negative TPC commands shall not be accumulated for serving cell c,
· 
The UE shall reset accumulation for serving cell c when the value of  is changed by higher layers.
· The UE shall reset accumulation for serving cell c when the UE receives random access response message for serving cell c.

Hence, there is a need that the power control adjustment states for the serving cell be reset when the UE specific fractional pathloss compensation factor that the UE uses for power control is changed.  The power control adjustment states need to be reset when the higher layer configuration of UE specific fractional pathloss compensation factor changes or when the UE receives dynamic indication on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors to use for power control.  This reset is needed in the cases of both PUSCH and SRS.  We make the following proposal related to this:
Proposal 5: When accumulation is enabled, the UE shall reset the power control adjustment states for PUSCH and SRS under the following conditions:
· when the higher layer configuration of UE specific fractional pathloss compensation factor changes, or
· when the UE receives dynamic indication on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors to use for power control

Extended support range of UE specific P0 parameter
In our companion paper [4], we present evaluation results and a more detailed discussion on extended range of UE specific P0 parameter.  Based on this discussion, we make the following proposal:
[bookmark: _GoBack]Proposal 6: In LTE Rel-15, the lower end of the supported range of UE specific P0 parameter is extended from -8dB to -10dB.

Conclusions
In this contribution, we provide our views and proposals on the above UL power control enhancements for aerial vehicles.  Based on the discussion in Section 2, we make the following proposals:

Proposal 1:	Support UE specific fractional pathloss compensation factor in LTE Rel-15 for PUSCH transmissions/retransmissions scheduled by semi-persistent and dynamic grants.
Proposal 2: Support dynamic indication from eNB to aerial UE on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors the aerial UE should use for PUSCH transmission.
· Either MAC CE or DCI signaling can be used for this dynamic indication.
Proposal 3:	Support UE specific fractional pathloss compensation factor in LTE Rel-15 for SRS transmission in a PUSCH/PUCCH-less cell.
Proposal 4: Support dynamic indication from eNB to aerial UE on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors the aerial UE should use for SRS transmission in a PUSCH/PUCCH-less cell.
· Either MAC CE or DCI signaling can be used for this dynamic indication.
Proposal 5: When accumulation is enabled, the UE shall reset the power control adjustment states for PUSCH and SRS under the following conditions:
· when the higher layer configuration of UE specific fractional pathloss compensation factor changes, or
· when the UE receives dynamic indication on which of the two (i.e., cell specific or UE specific) fractional path loss compensation factors to use for power control
Proposal 6: In LTE Rel-15, the lower end of the supported range of UE specific P0 parameter is extended from -8dB to -10dB.
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