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1.	Introduction
In the last meeting, based on RAN1 agreement, RAN2 agreed to introduce STx2P PHR MAC CE as follows.
	Introduce the new PHR MAC CEs (single entry/multiple entry) for STxMP PHR on sDCI based mTRP operation.
-	Baseline is multi TRP PHR MAC CEs introduced in Rel-17
-	Two set of PH, P, V, MPE, and PCMAX
	Add the additionally reported PCMAX,f,c,k (k is the TRP/panel index used for STxMP operation) which is corresponding to the second PH value reported from the second TRP.
	Add the corresponding P, V and MPE fields
For Rel-18 STxMP PHR, the legacy PHR triggering conditions can be reused.
STxMP PHR report is supported in NR SA, NR-DC and NE-DC simliar as Rel-17 mTRP PHR enhancements.
The TP in R2-2401205 is taken as baseline.
No new UE capability for STxMP PHR support is introduced.




Based on above agreements, RAN2 discussed PHR procedure for STx2P in post e-mail discussion [1] and agreed CR [2].
During [1], we think some issues are remained in the current PHR procedure, and in this contribution, we present our view on issues.
2.	Discussion
In the current specification [3], the MAC entity obtains the value of PH as follows.
	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 LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP; and
3>	for each activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4>	if this MAC entity is configured with twoPHRMode:
5>	if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN and the MAC entity this Serving Cell belongs to is configured with twoPHRMode: 
6>	obtain two values of the Type 1 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else if this Serving Cell is configured with multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN) and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 or the value of Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition or multipanelSchemeSDM or multipanelSchemeSFN and if the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	if there is at least one real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the Type 1 power headroom of the first real transmission of the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
6>	else if there is no real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the type 1 power headroom of the reference PUSCH transmission associated with the SRS-ResourceSet with a lower SRS-resourceSetID or the value of the type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.



According to the yellow highlighted part, if the transmitting MAC entity is configured with twoPHRMode and the serving cell is configured with multipanelScheme, the transmitting MAC entity obtains only Type 1 PH value but does not obtain Type 3 PH value.
During [1], whether to capture UE behaviour for obtaining Type 3 PH was discussed, but rapporteur thought that RAN1 made agreement only for Type 1 PH and Type 3 PH is not mentioned, so the UE behaviour for obtaining Type 3 PH is not captured.
However, we have different understanding on this. 
	The types of UE power headroom reports are the following. A Type 1 UE power headroom [image: ] that is valid for PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. A Type 3 UE power headroom[image: ] that is valid for SRS transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ]. 
[bookmark: OLE_LINK31][bookmark: OLE_LINK5][bookmark: OLE_LINK29][bookmark: OLE_LINK30]A UE determines whether a power headroom report for an activated serving cell [11, TS 38.321] is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until and including the PDCCH monitoring occasion where the UE detects the first DCI format scheduling an initial transmission of a transport block since a power headroom report was triggered if the power headroom report is reported on a PUSCH triggered by the first DCI format. Otherwise, a UE determines whether a power headroom report is based on an actual transmission or a reference format based on the higher layer signalling of configured grant and periodic/semi-persistent sounding reference signal transmissions and downlink control information the UE received until the first uplink symbol of a configured PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 = 1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the power headroom report is reported on the PUSCH using the configured grant.
If a UE 
-	is configured with two UL carriers for a serving cell, and 
-	determines a Type 1 power headroom report and a Type 3 power headroom report for the serving cell 
the UE
-	provides the Type 1 power headroom report if both the Type 1 and Type 3 power headroom reports are based on respective actual transmissions or on respective reference transmissions
-	provides the power headroom report that is based on a respective actual transmission if either the Type 1 report or the Type 3 report is based on a respective reference transmission




According to S 7.7 in TS 38.213 [4], the UE determines whether to provide Type 1 PH or Type 3 PH based on whether there is actual transmission or reference transmission for PUSCH and SRS. If SRS is actual transmission but PUSCH is reference transmission, the UE determines to provide Type 3 PH, otherwise the UE determines to provide Type 1 PH. 
Then, if the UE determines to provide Type 1 PH, the UE calculates Type 1 PH value according to S 7.7.1 in [4], considering twoPHRMode and multipanelScheme. If the UE determines to provide Type 3 PH, the UE calculates Type 3 PH value according to S 7.7.3 in [4] and the UE does not consider twoPHRMode and multipanelScheme for Type 3 PH.
In other words, even if the UE is configured with multipanelScheme, the UE determines to provide Type 3 PH when SRS is real transmission, and the MAC entity should be able to obtain one value of Type 3 PH. 
Therefore, we propose to agree the UE behaviour for obtaining one value of Type 3 PH if the transmitting MAC entity is configured with twoPHRMode and the serving cell is configured with multipanelScheme. 
Proposal 1. RAN2 agrees the UE behaviour for obtaining PH value as follows.
· If the transmitting MAC entity is configured with twoPHRMode and the serving cell is configured with multipanelScheme, the MAC entity obtains two value of Type 1 PH or one value of Type 3 PH value.

If Proposal 1 is agreed, the UE behaviour to obtain PH value can be summarized as follows.
· if the transmitting MAC entity is configured with twoPHRMode:
· if the serving cell is configured with multipanelScheme; 
· the MAC entity obtains two value of Type 1 PH or one value of Type 3 PH for the serving cell.
· else if the serving cell is mTRP PUSCH repetition; 
· the MAC entity obtains two value of Type 1 PH or one value of Type 3 PH for the serving cell.
· else; (i.e. the serving cell is not configured with multipanelScheme or mTRP PUSCH repetition 
· the MAC entity obtains one value of Type 1 PH or one value of Type 3 PH for the serving cell.
· if the transmitting MAC entity is not configured with twoPHRMode:
· if the serving cell is configured with multipanelScheme or mTRP PUSCH repetition and the serving cell belongs to the MAC entity configured with twoPHRMode: 
· if there is real PUSCH repetition; 
· the MAC entity obtains one value of Type 1 PH of real PUSCH transmission for the serving cell.
· else; (i.e. there is no PUSCH repetition)
· the MAC entity obtains one value of Type 1 PH of virtual transmission for the serving cell.
· else; (i.e. the serving cell is not configured multipanelScheme or mTRP PUSCH repetition or the serving cell belongs to the MAC entity not configured with twoPHRMode)
· the MAC entity obtains one value of Type 1 PH or one value of Type 3 PH for the serving cell.

As shown in green highlight part above, if the transmitting MAC entity is configured with twoPHRMode, the MAC entity obtains two value of Type 1 PH or one value of Type 3 PH in both cases where the serving cell is configured with multipanelScheme and the serving cell is configured with mTRP PUSCH repetition.
In other words, as long as twoPHRMode is configured, the MAC entity should obtain two value of Type 1 PH or one value of Type 3 PH, regardless of whether multipanelScheme or mTRP PUSCH repetition is configured.
Therefore, we propose to remove conditions of multipanelScheme and mTRP PUSCH repetition when the transmitting MAC entity is configured with twoPHRMode and obtains PH value.
Proposal 2. When the transmitting MAC entity is configured with twoPHRMode and obtains PH value, conditions of multipanelScheme and mTRP PUSCH repetition are removed.

In addition, in cyan highlight part above, if the transmitting MAC entity is NOT configured with twoPHRMode, the UE checks whether the serving cell is configured with multipanelScheme or mTRP PUSCH repetition.
However, in our understanding, multipanelScheme can be used only when mTRP PUSCH repetition is configured, i.e. multipanelScheme can be used only when two SRS resource sets are configured.
	S6.1.1.1
…Unnecessary part is omitted…
When the higher layer parameter multipanelScheme is set to 'SDMScheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2 or given by srs-ResourceIndicator, srs-ResourceIndicator2, precodingAndNumberOfLayers, and precodingAndNumberOfLayers2 in configuredGrantConfig: 
-	When codepoint "10"  of SRS Resource Set indicator is indicated or when srs-ResourceIndicator2 and precodingAndNumberOfLayers2 are provided, the first TPMI is used to indicate the precoder to be applied over layers {0…v1-1}, where v1 is the number of layers indicated by the first TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, and the second TPMI is used to indicate the precoder to be applied over layers {v1…. v2+v1-1}, where v2 is the number of layers indicated by the second TPMI, that corresponds to the SRS resource selected by the corresponding SRI when multiple SRS resources are configured for the applicable SRS resource set or if single SRS resource is configured for the applicable SRS resource set, v1 ≤ maxRankSdm or maxRankSdmDCI-0-2 and v2 ≤ maxRankSdm or maxRankSdmDCI-0-2 and maxRankSdm or maxRankSdmDCI-0-2 are defining the maximum number of layers applied over the first and the second SRS resource sets, separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where v ≤ maxRank, where maxRank is defining the maximum number of layers. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
…Unnecessary part is omitted…

When higher layer parameter multipanelScheme set to 'SFNscheme' and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook', two SRI(s), and two TPMI(s) are given by the DCI fields of two SRS resource indicator and two Precoding information and number of layers in clause 7.3.1.1.2 and 7.3.1.1.3 of [5, TS 38.212] for DCI format 0_1 and 0_2 or given by srs-ResourceIndicator, srs-ResourceIndicator2, precodingAndNumberOfLayers, and precodingAndNumberOfLayers2 in configuredGrantConfig: 
-	When  codepoint "10" of SRS Resource Set indicator is indicated or when srs-ResourceIndicator2 and precodingAndNumberOfLayers2 are provided, the first TPMI is used to indicate precoder to be applied over layers {0…v-1} and the second TPMI is used to indicate the precoder to be applied over layers {0…v-1}, where  v ≤ maxRankSfn or maxRankSfnDCI-0-2 and maxRankSfn or maxRankSfnDCI-0-2 defining the maximum number of layers applied over the first SRS resource set and over the second SRS resource set separately. 
-	When codepoint "00" or "01" of SRS Resource Set indicator is indicated, the second SRI and second TPMI are reserved, the first TPMI is used to indicate precoder to be applied over layers {0…v-1}, where v ≤ maxRank and where maxRank is defining the maximum number of layers applied over the first SRS resource set or the seoncd SRS resource. 
-	Codepoint "11" of SRS Resource Set indicator is reserved. 
…Unnecessary part is omitted…




According to RAN1 specification [5], when multipanelScheme is configured, which panel is used is indicated by using SRS resource set indicator. This means that multipanelScheme can work only when two SRS resource sets are configured. 
Therefore, the condition of mTRP PUSCH repetition can covers the condition of multipanelScheme, so we think the condition of multipanelScheme can be removed.
Proposal 3. When the transmitting MAC entity is not configured with twoPHRMode and obtains PH value, the condition of multipanelScheme is removed.


Based on P1-P3, we provide TP in Annex.
Proposal 4. Adopt TP in Annex.


3.	Conclusion
In this document, we present our views on STx2P PHR, and made proposals as follows.
Proposal 1. RAN2 agrees the UE behaviour for obtaining PH value as follows.
· If the transmitting MAC entity is configured with twoPHRMode and the serving cell is configured with multipanelScheme, the MAC entity obtains two value of Type 1 PH or one value of Type 3 PH value.
Proposal 2. When the transmitting MAC entity is configured with twoPHRMode and obtains PH value, conditions of multipanelScheme and mTRP PUSCH repetition are removed.
Proposal 3. When the transmitting MAC entity is not configured with twoPHRMode and obtains PH value, the condition of multipanelScheme is removed.
Proposal 4. Adopt TP in Annex.
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5.	Annex
5.4.6	Power Headroom Reporting
…Unnecessary part is omitted…
If the MAC entity has UL resources allocated for a 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 phr-PeriodicTimer.
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 LCP as defined in clause 5.4.3.1:
2>	if multiplePHR with value true is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity of which the active DL BWP is not dormant BWP; and
3>	for each activated Serving Cell with configured uplink associated with E-UTRA MAC entity:
4>	if this MAC entity is configured with twoPHRMode:
5>	if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else if this Serving Cell is configured with multiple TRP PUSCH repetition (i.e., not configured with multipanelSchemeSDM or multipanelSchemeSFN) and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain two values of the Type 1 or the value of Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition or multipanelSchemeSDM or multipanelSchemeSFN and if the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	if there is at least one real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the Type 1 power headroom of the first real transmission of the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
6>	else if there is no real PUSCH transmission at the slot where the PHR MAC CE is transmitted:
7>	obtain the value of the type 1 power headroom of the reference PUSCH transmission associated with the SRS-ResourceSet with a lower SRS-resourceSetID or the value of the type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213[6] for NR Serving Cell.
5>	else:
6>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell.
…Unnecessary part is omitted…

2>	else (i.e. Single Entry PHR format is used):
3>	if this MAC entity is configured with twoPHRMode for multiple TRP PUSCH repetition or multipanelSchemeSDM or multipanelSchemeSFN:
4>	obtain two values of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
3>	else:
4>	obtain the value of the Type 1 power headroom from the physical layer for the corresponding uplink carrier of the PCell.
…Unnecessary part is omitted…


[bookmark: _Toc155996337]6.1.3.82	Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE
The Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2b.
It has a variable size, and includes the bitmaps, a Type 2 PH field and an octet containing the associated PCMAX,f,c field (if reported) for SpCell of the other MAC entity, a Type 1 PH field and an octet containing the associated PCMAX,f,c,k field (if reported) for the PCell. It further includes, in ascending order based on the ServCellIndex, one or multiple of Type 1 X PH fields and octets containing the associated PCMAX,f,c,k fields (if reported) for Serving Cells other than PCell indicated in the bitmap for indicating the presence of PH(s).
The presence of Type 2 PH field for SpCell of the other MAC entity is configured by phr-Type2OtherCell with value true.
A single octet bitmap is used for indicating the presence of PH(s) per Serving Cell when the highest ServCellIndex of Serving Cell with configured uplink is less than 8, otherwise four octets are used.
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
For a band combination in which the UE does not support dynamic power sharing, the UE may omit the octets containing Power Headroom field and PCMAX,f,c,k field for Serving Cells in the other MAC entity except for the PCell in the other MAC entity and the reported values of Power Headroom and PCMAX,f,c for the PCell are up to UE implementation.
The two PHs together with two PCMAX,f,c,k for the Serving Cell configured with multipanelSchemeSDM or multipanelSchemeSFN are reported if the MAC entity is configured with twoPHRMode, as specified in clause 5.4.6.
The Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CEs are defined as follows:
-	Ci: This field indicates the presence of PH field(s) for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that PH field(s) for the Serving Cell with ServCellIndex i is reported. The Ci field set to 0 indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;
-	R: Reserved bit, set to 0;
-	Vk: This field indicates if the PH k value is based on a real transmission or a reference format. For Type 1 PH, the Vk field set to 0 indicates real transmission on PUSCH and the Vk field set to 1 indicates that a PUSCH reference format is used. For Type 2 PH, the Vk field set to 0 indicates real transmission on PUCCH and the Vk field set to 1 indicates that a PUCCH reference format is used. For Type 3 PH, the Vk field set to 0 indicates real transmission on SRS and the V field set to 1 indicates that an SRS reference format is used;
-	Power Headroom k (PH k): This field indicates the power headroom level, where PH 1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetId and PH 2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetId. PH fields for a Serving Cell are included in ascending order based on k. 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 E-UTRA Serving Cell are specified in TS 36.133 [12]);
-	Pk: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value associated with PCMAX,f,c,k, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the Pk field to 1 if the corresponding PCMAX,f,c,k field would have had a different value if no power backoff due to power management had been applied;
-	PCMAX,f,c,k: If present, this field indicates the configured transmitted power PCMAX,f,c,k (as specified in TS 38.213 [6]) for the NR Serving Cell and the PCMAX,c or P̃CMAX,c (as specified in TS 36.213 [17]) for the E-UTRA Serving Cell used for calculation of the preceding PH k field. The reported PCMAX,f,c,k and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dBm for the E-UTRA Serving Cell are specified in TS 36.133 [12]);
-	MPEk: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the Pk field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the Pk field is set to 0, R bits are present instead.



Figure 6.1.3.82-1: Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is less than 8



Figure 6.1.3.82-2: Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8
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