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Introduction
The contribution is to share our views on PHR procedure and PHR MAC CE for STxMP.
[bookmark: _Toc156129771]Discussion 
In TS 38.321 i10, the PHR procedure and/or PHR MAC CE for supporting the STxMP has been introduced based on the post meeting email discussion.
How to understand ‘the serving cell configure with STxMP’ ?
In the current MAC specification, the two PHR values and two Pcmax values is obtained for PHR MAC CE for STxMP is specified as below:
	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:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.
/omit for short/
4>	else (i.e. if this MAC entity is not configured with phr-AssumedPUSCH-Reporting):
5>	if this MAC entity is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
6>	  obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
6>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain two values for the corresponding MPEk fields from the physical layer.
/omit for short/

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.
/omit for short/
[bookmark: OLE_LINK4]3>	if this MAC entity is configured with twoPHRMode and if this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
4>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
5>	obtain two values for the corresponding MPEk fields from the physical layer.
/omit for short/



But it is really confused the yellow highlighted conditions ‘ if this serving cell is configured with multipanelSchemeSDM or multipanelSchemeSFN’ since the multipanelSchemeSDM or multipanelSchemeSFN is configured per BWP not per serving cell Cell as shown in below:
PUSCH-Config information element
-- ASN1START
-- TAG-PUSCH-CONFIG-START

PUSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPUSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S
    txConfig                                ENUMERATED {codebook, nonCodebook}                                  OPTIONAL,   -- Need S
dmrs-UplinkForPUSCH-MappingTypeA        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M

/Omit for short/
maxRank-v1810                           INTEGER (5..8)                                              OPTIONAL, -- Need R
    sTx-2Panel-r18                          ENUMERATED {enabled}                                           OPTIONAL,  -- Need R
    multipanelSchemeSDM-r18                 SDM-Scheme-r18                                                 OPTIONAL,  -- Need R
    multipanelSchemeSFN-r18                 SFN-Scheme-r18                                                 OPTIONAL,  -- Need R

[bookmark: _Toc163163535][bookmark: OLE_LINK3]The STxMP related configuration (e.g.multipanelSchemeSDM or multipanelSchemeSFN) is configured per UL BWP not the serving cell. It is hard to understand what is the meaning of the sentence ‘serving cell is configured with STxMP’ in PHR related text procedure .

Besides, When it comes to the RAN1 spec as shown below
	TS 38.214:
If a UE is provided, for active UL BWP  of carrier  of serving cell ,
-	twoPHRMode, 
-	two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook',
-	dl-OrJointTCI-StateList or TCI-UL-State and is indicated a first TCI-State or TCI-UL-State and a second TCI-State or TCI-UL-State, and
-	multipanelScheme
the UE provides 
-	a Type 1 power headroom report and a configured maximum output power associated with the first TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the first TCI-State or TCI-UL-State,
-	a Type 1 power headroom report and a configured maximum output power associated with the second TCI-State or TCI-UL-State for an actual PUSCH transmission using a spatial domain filter corresponding only to the second TCI-State or TCI-UL-State,
-	a first Type 1 power headroom report and a first configured maximum output power associated with the first TCI-State or TCI-UL-State, and a second Type 1 power headroom report and a second configured maximum output power associated with the second TCI-State or TCI-UL-State, for an actual PUSCH transmission using a spatial domain filter corresponding to the first TCI-State or TCI-UL-State and using a spatial domain filter corresponding to the second TCI-State or TCI-UL-State.



[bookmark: OLE_LINK5]In RAN1 specification, it is explicitly indicated that UE can obtain the two type 1 PHR values and two corresponding Pcmax values for a serving cell when the active UL BWP of the serving cell is configure with multipanelSchemeSDM or multipanelSchemeSFN. 
[bookmark: _Toc163163536]In RAN1 specification, it is explicitly indicated that UE can obtain the two type 1 PH values and two corresponding Pcmax values for a serving cell when the active UL BWP of the serving cell is configure with multipanelSchemeSDM or multipanelSchemeSFN. 
In this sense, we would like to propose to change the current RAN2 specification in order to align with the RAN1 specification.
[bookmark: _Toc163163531]In case of the PHR MAC CE for STxMP is triggered, if the active UL BWP of the serving cell is configured with multipanelSchemeSDM or multipanelSchemeSFN, then UE should:
[bookmark: _Toc163163532]Obtain two type 1 PHR values for the serving cell.
[bookmark: _Toc163163533]Obtain two Pcmax values for the serving cell.
Please find the TP in the Annex 5.1, in which, some other miscellaneous change is added as well.
PHR MAC CE for STxMP in MR-DC structure
In DC mode, MN(SN) have not any knowledge about the each serving cell configuration of the SCG(MCG), for MN(SN) to parse the PHR MAC CE for STxMP successfully in MR-DC scenario. There are two solutions:
· Solution 1: Add the indications in multiple entry PHR MAC CE for STxMP to indicate how many Pcmax value fields are present for each serving cell of the MAC entity other than the MAC entity where the MAC CE is generated.
· Solution 2: Add an information element in inter-node RRC message for indicating each serving cell of other MAC entity is configured with multipanelSchemeSDM or multipanelSchemeSFN
Considering the multipanelSchemeSDM or multipanelSchemeSFN is per BWP configuration and BWP switch is a frequent dynamic behavior, the inter-node RRC message is no longer suitable since the inter-node RRC message would be triggered frequently due to the BWP switch.
[bookmark: _Toc163163534]Add the indications on top of the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE that to indicate how many Pcmax value fields are present for each serving cell of the MAC entity other than the MAC entity where the MAC CE is generated.


Conclusion
In this contribution, we provide our views on the harmonize the 2TA into the LTM . We have the following observations and proposals:
Observation 1:	The STxMP related configuration (e.g.multipanelSchemeSDM or multipanelSchemeSFN) is configured per UL BWP not the serving cell. It is hard to understand what is the meaning of the sentence ‘serving cell is configured with STxMP’ in PHR related text procedure .
Observation 2:	In RAN1 specification, it is explicitly indicated that UE can obtain the two type 1 PH values and two corresponding Pcmax values for a serving cell when the active UL BWP of the serving cell is configure with multipanelSchemeSDM or multipanelSchemeSFN.

Proposal 1:	In case of the PHR MAC CE for STxMP is triggered, if the active UL BWP of the serving cell is configured with multipanelSchemeSDM or multipanelSchemeSFN, then UE should:
•	Obtain two type 1 PHR values for the serving cell.
•	Obtain two Pcmax values for the serving cell.
Proposal 2:	Add the indications on top of the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE that to indicate how many Pcmax value fields are present for each serving cell of the MAC entity other than the MAC entity where the MAC CE is generated.
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Text proposal for Proposal 1

If the MAC entity has UL resources allocated for a new transmission the MAC entity shall:
1> 1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start phr-PeriodicTimer.
2> 1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled; and
3> 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 the active UL BWP of  this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN for multiple TRP PUSCH repetition 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 the active UL BWP of 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 the active UL BWP of 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.
[bookmark: _Hlk151571563]4>	if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
5>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
5>	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:
6>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
7>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer if available, as specified in clause 7.7 of TS 38.213 [6].
6>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
4>	else (i.e. if this MAC entity is not configured with phr-AssumedPUSCH-Reporting):
5>	if this MAC entity is configured with twoPHRMode and if the active UL BWP of this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
6>	obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
6>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
7>	obtain two values for the corresponding MPEk fields from the physical layer.
5>	else:
6>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
6>	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:
7>	obtain the value for the corresponding PCMAX,f,c field from the physical layer.
7>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
8>	obtain the value for the corresponding MPE field from the physical layer.
7>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
8>	obtain the value for the corresponding MPEi field from the physical layer;
8>	obtain the value for the corresponding Resourcei field from the physical layer.
7>	if dpc-Reporting-FR1 is configured and ΔPPowerClass /ΔPPowerClass, CA/ΔPPowerClass, EN-DC/ΔPPowerClass, NR-DC reporting is triggered and this Serving Cell operates on FR1 and this Serving Cell is associated to this MAC entity:
8>	obtain the value for the corresponding DPC field(s) from the physical layer.
3>	if phr-Type2OtherCell with value true is configured:
4>	if the other MAC entity is E-UTRA MAC entity:
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity);
5>	if phr-ModeOtherCG is set to real by upper layers:
6>	obtain the value for the corresponding PCMAX,f,c field for the SpCell of the other MAC entity (i.e. E-UTRA MAC entity) from the physical layer.
[bookmark: _Hlk163201146]3>	if this MAC entity is configured with mpe-Reporting-FR2-r17:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.49 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and at least oneany UL BWP of any associated Serving Cells is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple Entry PHR for multiple TRP STx2P MAC CE as defined in clause 6.1.3.YY 82 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and at least one UL BWP of any associated Serving Cell is configured with multiple TRP PUSCH repetition:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.51 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 based on the values reported by the physical layer.
3>	else:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 based on the values reported by the physical layer.
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:	Comment by ZTE-Fei Dong: This can be removed, .
In RAN1 spec:
the UE obtain two type 1 PH values for R17 feMIMO is based on the two SRS resouresets with usage of codebook or noncodebook are configured.
The UE obtain two type 1 PH values for R18 STxMP also contains the condition of the two SRS resoure sets with usage of codebook or noncodebook are configured

So in our understanding, as long as two SRS resource sets for the active UL BWP are configured, UE need obtain two type 1 PH values anyway no matter it is for R17 feature or r19 feature..
 
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.
3>	if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	if dynamicTransformPrecoderFieldPresenceDCI-0-1-r18 or dynamicTransformPrecoderFieldPresenceDCI-0-2-r18 is set to enabled in the active BWP of this Serving Cell:
5>	obtain the value for the corresponding PCMAX,f,c field for assumed PUSCH from the physical layer, if available, as specified in clause 7.7 of TS 38.213 [6].
3>	if this MAC entity is configured with twoPHRMode and if the activated UL BWP of this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	obtain two values for the corresponding PCMAX,f,c,k fields from the physical layer.
4>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
5>	obtain two values for the corresponding MPEk fields from the physical layer.
3>	else:
4>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
4>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
5>	obtain the value for the corresponding MPE field from the physical layer.
4>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
5>	obtain the value for the corresponding MPEi field from the physical layer;
5>	obtain the value for the corresponding Resourcei field from the physical layer.
4>	if dpc-Reporting-FR1 is configured and this Serving Cell operates on FR1:
5>	obtain the value for the corresponding DPC field from the physical layer.
3>	if this MAC entity is configured with mpe-Reporting-FR2-r17:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.48 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and at least one UL BWP of this Serving Cell is configured with multipanelSchemeSDM or multipanelSchemeSFN:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single Entry PHR for multiple TRP STx2P MAC CE as defined in clause 6.1.3.81 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with twoPHRMode and at least one UL BWP of this Serving Cell is configured with multiple TRP PUSCH repetition:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced single Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.50 based on the values reported by the physical layer.
3>	else if this MAC entity is configured with phr-AssumedPUSCH-Reporting:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.77 based on the values reported by the physical layer.
3>	else:
4>	instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR MAC CE as defined in clause 6.1.3.8 based on the values reported by the physical layer.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Single entry PHR as defined in clause 6.1.3.48 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Single Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.50 if this MAC entity is configured with twoPHRMode or the Single Entry PHR with assumed PUSCH MAC CE as defined in clause 6.1.3.78 if this MAC entity is configured with phr-AssumedPUSCH-Reporting or the Single Entry PHR MAC CE as defined in clause 6.1.3.8 otherwise based on the values reported by the physical layer.
2>	if this PHR report is an MPE P-MPR report:
3>	start or restart the mpe-ProhibitTimer;
3>	cancel triggered MPE P-MPR reporting for Serving Cells included in the PHR MAC CE.
2>	start or restart phr-PeriodicTimer;
2>	start or restart phr-ProhibitTimer;
2>	cancel all triggered PHR(s).


