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1. Introduction

In NR, a plurality of pathloss references could be configured for a single cell to reflect different factors of determining path loss, such as reflecting differences among multiple beams. The pathloss reference used to derived transmission power as well as power headroom can be indicated by a DCI.
In this contribution, we discuss a remaining issue on power headroom report in view of pathloss reference change.
2. Discussions
In 38.331 [1], the following L1 parameters have been captured:
PUSCH-PowerControl
The IE PUSCH-PowerControl is used to configure UE specific power control parameter for PUSCH.

PUSCH-PowerControl information element

-- ASN1START

-- TAG-PUSCH-POWERCONTROL-START

PUSCH-PowerControl ::= 





SEQUENCE {

<…>


-- A set of Reference Signals (e.g. a CSI-RS config or a SSblock) to be used for PUSCH path loss estimation. 


-- Up to maxNrofPUSCH-PathlossReferenceRSs may be configured when 'PUSCH beam indication' is present (FFS: in DCI???). 


-- Otherwise, there may be only one entry. 


-- Corresponds to L1 parameter 'pusch-pathlossReference-rs-config' (see 38.213, section 7.1)


pathlossReferenceRSToAddModList



SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS
































OPTIONAL,
-- Need N


pathlossReferenceRSToReleaseList


SEQUENCE (SIZE (1..maxNrofPUSCH-PathlossReferenceRSs)) OF PUSCH-PathlossReferenceRS-Id
































OPTIONAL,
-- Need N

<…>

-- A reference signal (RS) configured as pathloss reference signal for PUSCH power control

-- Corresponds to L1 parameter 'pusch-pathlossReference-rs' (see 38.213, section 7.1)

PUSCH-PathlossReferenceRS ::=



SEQUENCE {


pusch-PathlossReferenceRS-Id 



PUSCH-PathlossReferenceRS-Id, 


referenceSignal







CHOICE {



ssb-Index








SSB-Index,



csi-RS-Index








NZP-CSI-RS-ResourceId

}

}

-- ID for a referemce signal (RS) configured as PUSCH pathloss reference 

-- Corresponds to L1 parameter 'pathlossreference-index' (see 38.213, section 7.1)

-- FFS_CHECK: Is this ID used anywhere except inside the PUSCH-PathlossReference-RS
itself?

PUSCH-PathlossReferenceRS-Id ::=


INTEGER (0..maxNrofPUSCH-PathlossReferenceRSs-1)

-- A set of PUSCH power control parameters associated with one SRS-ResourceIndex (SRI)

SRI-PUSCH-PowerControl ::=




SEQUENCE {


-- The ID of this SRI-PUSCH-PowerControl configuration. It is used as the codepoint (payload) in the SRI DCI field.


sri-PUSCH-PowerControlId




SRI-PUSCH-PowerControlId,


-- The ID of PUSCH-PathlossReferenceRS as configured in the pathlossReferenceRSToAddModList in PUSCH-PowerControl.


sri-PUSCH-PathlossReferenceRS-Id 


PUSCH-PathlossReferenceRS-Id,

-- The ID of a P0-PUSCH-AlphaSet as configured in p0-AlphaSets in PUSCH-PowerControl.


sri-P0-PUSCH-AlphaSetId 




P0-PUSCH-AlphaSetId,


-- The index of the closed power control loop associated with this SRI-PUSCH-PowerControl


sri-PUSCH-ClosedLoopIndex




ENUMERATED { i0, i1 }

}

The above highlighted part describes that multiple reference signals can be used as pathloss reference to derive pathloss value, e.g. by calculated a difference between reference signal power and RSRP of the reference signal which serves as reference. Also, it is possible to select the pathloss reference according to SRI carried on DCI, based on the configuration of SRI-PUSCH-PowerControl.
Observation 1: In NR, pathloss reference can change dynamically according to DCI.
Given pathloss reference can be changed via DCI dynamically, how pathloss change is compared would be worth clarifying, as in LTE the comparison is done within a single pathloss reference.
Observation 2: In LTE, pathloss loss change only take into account pathloss derived from a single pathloss reference.
Proposal: Clarify that pathloss change for triggering PHR is derived from a same pathloss reference and adopt text proposal in this contribution.

3. Conclusion

We have the following observations and proposal related to triggering of power headroom report in NR.
Observation 1: In NR, pathloss reference can change dynamically according to DCI.

Observation 2: In LTE, pathloss loss change only take into account pathloss derived from a single pathloss reference.
Proposal: Clarify that pathloss change for triggering PHR is derived from a same pathloss reference and adopt text proposal in this contribution.
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5. Text proposal for 38.321
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 for a given reference signal configured by PUSCH-PathlossReferenceRS, 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;
