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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]After carefully check RAN1 TS38.213 and RAN2 TS38.213, we found that the PH type definition is inconsistent between RAN1 and RAN2. In this contribution, we will present this issue and give our solution.
Discussion
According to MAC specification TS38.321 [1], same as LTE, three types of PH are defined:
· Type 1 PH = PCMAX,c - PPUSCH
· [bookmark: OLE_LINK8]Type 2 PH = PCMAX,c - PPUSCH- PPUCCH
· Type 3 PH = PCMAX,c - PSRS
But according to RAN1 TS38.213 [2], only two types of PH are defined, which are shown in the following table:
	[bookmark: _Toc501054875]7.7.1	Power headroom for PUSCH



Type 1 PH report: In a PUSCH transmission period  UE computes a power headroom for a Type 1 report for a carrier  of serving cell  as 

[dB]







where , , , , ,  and  are defined in Subclause 7.1.1. 
[bookmark: _Toc501054876]7.7.2	Power headroom for SRS



Type 2 PH report: In a SRS transmission period , a UE computes a power headroom for a Type 2 report for a carrier  of serving cell  as 



if the UE transmits SRS in SRS transmission period  for carrier  of serving cell , the UE computes power headroom for a Type 2 report as 

 [dB]






where , , , ,  and  are defined in Subclause 7.3.1;



if the UE does not transmit SRS in SRS transmission period  for carrier  of serving cell , the UE computes power headroom for a Type 2 report as 

 [dB]









where  is a SRS resource set provided to the UE by higher layers and ,,  and  are defined in Subclause 7.3.1.  is computed based on the requirements in [8, TS 38.101] assuming a SRS transmission in SRS transmission period , and assuming MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB. MPR , A-MPR, P-MPR and TC are defined in [8, TS 38.101]. For this case, the physical layer delivers  instead of   to higher layers. 


Based on the above table, only two types of PH defined in RAN1:
· Type 1 PH = PCMAX,c - PPUSCH
· Type 2 PH = PCMAX,c - PSRS
Based on the above descriptions, there are two differences between RAN1 and RAN2:
· In RAN1, type 2 PH is for SRS transmission, not for PUCCH transmission;
· PH for PUCCH is not defined in RAN1.
In order to keep consistency between the two groups, there are two options:
· Option 1: Modify the MAC description to keep consistency with RAN1.
· Option 2: Send LS to RAN1 to let them modify TS38.213.
RAN1 made the following agreement and conclusion on RAN1#91 meeting:
	Agreement:
Specification supports SRS PHR reporting for serving cell / uplink where PUSCH is not configured
· SRS virtual PHR reporting is based on one SRS resource configured by the gNB
· SRS PHR reporting is as in LTE type-3 
· Send one LS to RAN2 about this agreement
Conclusion:
PHR reporting for PUCCH is not supported. 


Based on the above agreement and conclusion, PHR for PUCCH will not be supported. Hence it is proposed to modify RAN2 specification to match with RAN1’s agreement.
Proposal: In order to keep consistency on the PH type definition between RAN1 and RAN2, modification on TS38.321 should be made, including:
· Remove the current Type 2 PH related parameters (phr-Type2PCell/phr-Type2OtherCell) and corresponding descriptions in section 5.4.6 and section 6.1.3.9.
· Rename the SRS related PH to Type 2 PH in section 5.4.6 and section 6.1.3.9.
· Modify the PHR MACCE format in section 6.1.3.9.
 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal: In order to keep consistency on the PH type definition between RAN1 and RAN2, modification on TS38.321 should be made, including:
· Remove the current Type 2 PH related parameters (phr-Type2PCell/phr-Type2OtherCell) and corresponding descriptions in section 5.4.6 and section 6.1.3.9.
· Rename the SRS related PH to Type 2 PH in section 5.4.6 and section 6.1.3.9.
· Modify the PHR MACCE format in section 6.1.3.9.

The corresponding TP is attached in the last section of this contribution.
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Text proposal to 38.321
[bookmark: _Toc500788006]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 2 power headroom for the corresponding uplink carrier;
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 or Type 3 2 power headroom from the physical layer for the corresponding uplink carrier;
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).

[bookmark: _Toc500788035]6.1.3.9	Multiple Entry PHR MAC CE
The Multiple Entry PHR MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-2. It includes the bitmap, a Type 2 PH field and an octet containing the associated PCMAX,c field (if reported) for the PCell, a Type 2 PH field and an octet containing the associated PCMAX,c field (if reported) for either PSCell or PUCCH SCell, a Type 1 PH field and an octet containing the associated PCMAX,c field (if reported) for the PCell. It further includes, in ascending order based on the ServCellIndex, one or multiple of Type 1 PH fields and octets containing the associated PCMAX,c fields (if reported) for SCells indicated in the bitmap.
The presence of Type 2 PH field for PCell is configured by phr-Type2PCell, and the presence of Type 2 PH field for either PSCell or for PUCCH SCell is configured by phr-Type2OtherCell.
A single octet bitmap is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8, otherwise four octets are used.
UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information which has been received until and including the PDCCH occasion in which the first UL grant is received since a PHR has been triggered.
The PHR MAC CEs are defined as follows:
-	Ci: this field indicates the presence of a PH field for the SCell with SCellIndex i as specified in TS 38.331 [5]. The Ci field set to "1" indicates that a PH field for the SCell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the SCell with SCellIndex i is not reported;
-	R: reserved bit, set to "0";
-	V: this field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. For Type 3 2 PH, V=0 indicates real transmission on SRS and V=1 indicates that an SRS reference format is used. Furthermore, for Type 1, Type 2, and Type 3 2 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c field is omitted;
-	Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.8-1 (the corresponding measured values in dB for the NR serving cell are specified in TS 38.133 [11] while the corresponding measured values in dB for the LTE serving cell are specified in TS 36.133 [12]);
-	P: this field indicates whether the MAC entity applies power backoff due to power management. The MAC entity shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,c: if present, this field indicates the PCMAX,c or P̃CMAX,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dB for the NR serving cell are specified in TS 38.133 [11] while the corresponding measured values in dB for the LTE serving cell are specified in TS 36.133 [12]).



Figure 6.1.3.9-1: Multiple Entry PHR MAC CE with the highest SCellIndex of SCell with configured uplink is less than 8



Figure 6.1.3.9-2: Multiple Entry PHR MAC CE with the highest SCellIndex of SCell with configured uplink is equal to or higher than 8
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