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5.4.6
Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.
RRC controls Power Headroom reporting by configuring the following parameters:

-
phr-PeriodicTimer;

-
phr-ProhibitTimer;

-
phr-Tx-PowerFactorChange;

-
phr-Type2PCell;

-
phr-Type2OtherCell;
-
phr-ModeOtherCG;

-
multiplePHR.

A Power Headroom Report (PHR) shall be triggered if any of the following events occur:

-
phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;

-
phr-PeriodicTimer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;

-
activation of an SCell of any MAC entity with configured uplink;
-
addition of the PSCell;
-
phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:
-
there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101 [10]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.

NOTE:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.

If the MAC entity has UL resources allocated for new transmission the MAC entity shall:

1>
if it is the first UL resource allocated for a new transmission since the last MAC reset:

2>
start periodicPHR-Timer;

1>
if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;

1>
if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:

2>
if multiplePHR is configured:

3>
for each activated Serving Cell with configured uplink associated with any MAC entity:

4>
obtain the value of the Type 1 or Type 3 power headroom;

4>
if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>
if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:

5>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
if phr-Type2PCell is configured:

4>
obtain the value of the Type 2 power headroom for the PCell;

4>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
if phr-Type2OtherCell is configured:

4>
if PUCCH SCell is configured:

5>
obtain the value of the Type 2 power headroom for the PUCCH SCell.
4>
else (i.e. other CG is configured):

5>
obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity.
4>
obtain the value for the corresponding PCMAX,c field from the physical layer.
3>
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE according to configured ServCellIndex and the PUCCH(s) for the MAC entity as defined in subclause 6.1.3.9 based on the values reported by the physical layer.
2>
else (i.e. Single Entry PHR format is used):

3>
obtain the value of the Type 1 power headroom from the physical layer for the uplink carrier of the PCell where the PHR is to be transmitted;

3>
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE as defined in subclause 6.1.3.8 based on the value reported by the physical layer.
2>
start or restart periodicPHR-Timer;

2>
start or restart prohibitPHR-Timer;

2>
cancel all triggered PHR(s).

Next change
5.16
SUL operation

The MAC entity shall not perform SUL switch while having an ongoing Random Access procedure.
The serving cell configured with supplementaryUplink belongs to a single TAG.
PCell can be configured with supplementaryUplink when no SCell is configured with uplink. SCell shall not be configured with supplementaryUplink.
