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Introduction
In RAN2 #118e meeting, several agreements were made regarding the enhanced PH reporting with the twoPHRMode configuration.
	If PHR is transmitted towards a MAC entity NOT configured with twoPHRMode (LTE or NR), 
Legacy PHR MAC CE is generated. 
For all Serving Cells across the different MAC entities:
- UE should report one PH value for all serving cells
If PHR is transmitted towards a MAC entity configured with twoPHRMode, 
Enhanced PHR MAC CE is generated.
For all Serving Cells of different MAC entities:
- UE should calculate/report one or two PH values for the serving cell belonging to the MAC entity which is configured with twoPHRMode, acc to P9.  
- UE should calculate/report one PH value for the serving cell belonging to the MAC entity which is not configured twoPHRMode.
gNB knows how many PH values are present in serving cell(s) in case of DC by being informed of configuration by inter-node message.



	P8, P9, P12 are agreed
Proposal 8 (14/14): Clarify that the index of the TRP is SRS resource set id. Order of two PHs for a serving cell is set based on SRS resource set id.
Proposal 9 (14/14): If twoPHRMode is configured for one MAC entity, the UE shall calculate two PHRs for all activated serving cells configured with mTRP PUSCH repetition belonging to this MAC entity, and one PHR for activated serving cells with sTRP PUSCH belonging to this MAC entity.
Proposal 12 (11/12): RAN2 confirms that the PCMAX,f,c value should be kept only one for each serving cell, if UE is configured with twoPHRMode with the mTRP PUSCH repetition.



In the feMIMO MAC CR discussion, there is one remaining issue left about how to report one PH value for the serving cells belonging to MAC entity configured with twoPHRMode if legacy PHR MAC CE is generated in DC case. In this paper, we would like to discuss this issue and provide our view. 
Discussion
According to the RAN2 agreements, the legacy PHR MAC CE should be generated if PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode in DC configuration, and UE should report one PH value for all serving cells across the different MAC entities. 
In the latest MAC spec. [1], the spec. states that UE should obtain one value of the Type 1 power headroom from two calculated values of different TRPs for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 for NR Serving Cell. However, how to obtain one PH value from different TRPs is unclear.
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<omit>
4>	else (i.e. this MAC entity is not configured with twoPHRMode):
5>	if this Serving Cell is configured with multiple TRP PUSCH repetition and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6>	obtain one value of the Type 1 power headroom from two calculated values of different TRPs for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and obtain the value; or
6>	obtain 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.
<omit>



Observation 1: It is unclear how to obtain one PH value from the serving cell belonging to the MAC entity which is configured with twoPHRMode if the legacy PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode in DC case.
In our view, how to determine one PH value in mTRP PUSCH repetition with or with twoPHRMode should refer to the RAN1 spec. The RAN1 spec. [2] has following definition.
	If a UE transmits a PUSCH associated with a RS resource index , as described in clause 7.1.1, on active UL BWP  of carrier  of serving cell in slot  and provides a Type 1 power headroom report for an actual PUSCH repetition associated with the RS resource index , the Type 1 power headroom report is for the first PUSCH repetition associated with the RS resource index  that overlaps with slot . 
If a UE is provided twoPHRMode on active UL BWP  of carrier  of serving cell  and is provided two SRS resource sets in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with usage set to 'codebook' or 'nonCodebook', the UE provides two Type 1 power headroom reports in a slot , where
-	if the UE provides a first Type 1 power headroom report for an actual PUSCH repetition of a PUSCH transmission starting earliest in slot  that is associated with one SRS resource set, 
-	if the UE transmits PUSCH repetitions associated with the other SRS resource set in slot , the UE provides a second Type 1 power headroom report for a first actual PUSCH repetition associated with the other SRS resource set that overlaps with slot 
-	else, the UE provides a second Type 1 power headroom report for a reference PUSCH transmission associated with the other SRS resource set, where
-	if the other SRS resource set is the first SRS resource set,  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0 if the UE is not provided enablePL-RS-UpdateForPUSCH-SRS or is obtained from PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList if the UE is provided enablePL-RS-UpdateForPUSCH-SRS, and 
-	else,  and  are obtained using  and p0-PUSCH-AlphaSetId = 1,  is obtained using pusch-PathlossReferenceRS-Id = 1 if the UE is not provided enablePL-RS-UpdateForPUSCH-SRS or is obtained from PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList2 if the UE is provided enablePL-RS-UpdateForPUSCH-SRS, and  if the UE is provided twoPUSCH-PC-AdjustmentStates, or  if the UE is not provided twoPUSCH-PC-AdjustmentStates
-	else, if the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the first SRS resource set, the UE provides a Type 1 power headroom report for a reference PUSCH transmission associated with the second SRS resource set, where
-	for the first Type 1 power headroom report,  and  are obtained using  and p0-PUSCH-AlphaSetId = 0,  is obtained using pusch-PathlossReferenceRS-Id = 0 if the UE is not provided enablePL-RS-UpdateForPUSCH-SRS, or is obtained from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList if the UE is provided enablePL-RS-UpdateForPUSCH-SRS, and .
-	for the second Type 1 power headroom report,  and  are obtained using  and p0-PUSCH-AlphaSetId = 1,  is obtained using pusch-PathlossReferenceRS-Id = 1 if the UE is not provided enablePL-RS-UpdateForPUSCH-SRS, or is obtained from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0 of sri-PUSCH-MappingToAddModList2 if the UE is provided enablePL-RS-UpdateForPUSCH-SRS, and  if the UE is provided twoPUSCH-PC-AdjustmentStates or  if the UE is not provided twoPUSCH-PC-AdjustmentStates



Basically, the RAN1 spec. has stated that UE provides the PH value of an actual PUSCH repetition for a TRP and the PH value should be for the first PUSCH repetition for this TRP that overlaps with slot . Here the slot  is the timing that the PHR MAC CE is actually transmitted in one serving cell. For the case that UE is provided twoPHRMode, UE provides two PH values in the slot  and determine the actual or virtual PH values based on whether an actual PUSCH repetition associated with one TRP that overlaps with slot . 
In another word, if one actual PUSCH repetition of a PUSCH transmission starts in slot  that is associated with one TRP, UE should provide the PH value for this PUSCH repetition of a PUSCH transmission of this TRP. If there is another (second) PUSCH repetition associated with another (second) TRP that overlaps with slot , UE should provide the second PH value for the second PUSCH repetition. Otherwise (in all the other cases), UE provides a second PH value for a reference PUSCH transmission associated with the second TRP, i.e., a virtual PH value. If there is not any actual PUSCH repetition in slot n, UE should provide two virtual PH values if twoPHRMode is configured.
Observation 2: According to the RAN1 specification, UE should provide and determine the actual or virtual PH values based on whether an actual PUSCH repetition associated with one TRP that overlaps with slot n where the PHR MAC CE is transmitted.
For the issue in MAC, UE’s behavior should be aligned with the principle of PH value determination defined in RAN1. UE should only provide the PH value (either actual or virtual) for the PUSCH repetition associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted. The PH value reported for which TRP and either the PH value is actual or virtual should be determined by considering the timing (slot) that PHR MAC CE is transmitted rather than any fixed indicated TRP
The Figure 1 gives an example. If the legacy PHR MAC CE is sent via PUSH transmission towards a MAC entity not configured with twoPHRMode in slot n, UE should report actual PH value for TRP1 of serving cell 1 of the other MAC entity, and report actual PH value for TRP2 of serving cell 2 of the other MAC entity and report virtual PH value for the serving cell 3 of the other MAC entity.


Figure 1 one PH value for an (actual) PUSCH repetition associated with TRP
Therefore, we think the MAC spec should be revised to obtain one value of the Type 1 power headroom for the first actual PUSCH repetition or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell. Thus, we have following proposal.
Proposal 1: If the PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode, for the serving cells belonging to the other MAC entity configured with twoPHRMode in DC case, UE should provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
With the above proposal in mind, we provide the TP in the Annex.
Proposal 2: The text proposal in the Annex is adopted.

Conclusion
We have the following observations, and we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1: It is unclear how to obtain one PH value from the serving cell belonging to the MAC entity which is configured with twoPHRMode if the legacy PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode in DC case.
Observation 2: According to the RAN1 specification, UE should provide and determine the actual or virtual PH values based on whether an actual PUSCH repetition associated with one TRP that overlaps with slot n where the PHR MAC CE is transmitted.
Proposal 1: If the PHR MAC CE is transmitted towards a MAC entity not configured with twoPHRMode, for the serving cells belonging to the other MAC entity configured with twoPHRMode in DC case, UE should provide one value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP that overlaps with the slot where the PHR MAC CE is transmitted for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell.
Proposal 2: The text proposal in the Annex is adopted.
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Annex
5.4.6	Power Headroom Reporting
<omit>
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 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 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 and the MAC entity this Serving Cell belongs to is configured with twoPHRMode:
6> obtain on value of the Type 1 power headroom for the first actual PUSCH repetition for a PUSCH transmission or for a reference PUSCH transmission associated with one TRP for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell that overlaps with the slot where the PHR MAC CE is transmitted; or
6>	obtain one value of the Type 1 power headroom from two calculated values of different TRPs for the corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and obtain the value; or
6>	obtain 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.
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,f,c field from the physical layer.
5>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
6>	obtain the value for the corresponding MPE field from the physical layer.
5>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
6>	obtain the value for the corresponding MPEi field from the physical layer;
6>	obtain the value for the corresponding Resourcei field 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.
3>	instruct the Multiplexing and Assembly procedure to generate and transmit the Enhanced Multiple entry PHR as defined in clause 6.1.3.49 if this MAC entity is configured with mpe-Reporting-FR2-r17 or the Enhanced Multiple Entry PHR for multiple TRP MAC CE as defined in clause 6.1.3.51 if this MAC entity is configured with twoPHRMode or the Multiple Entry PHR MAC CE as defined in clause 6.1.3.9 otherwise 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:
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>	obtain the value for the corresponding PCMAX,f,c field from the physical layer;
3>	if mpe-Reporting-FR2 is configured and this Serving Cell operates on FR2:
4>	obtain the value for the corresponding MPE field from the physical layer.
3>	if mpe-Reporting-FR2-r17 is configured and this Serving Cell operates on FR2 and this Serving Cell is associated to this MAC entity:
4>	obtain the value for the corresponding MPEi field from the physical layer;
4>	obtain the value for the corresponding Resourcei field from 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 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).
<omit>
2
image1.emf
PUSCH transmission 

carrying PHR MAC-CE

MAC entity 1

TRP1 Cell 1 in MAC entity 2 TRP2

Slot n

TRP2 Cell 2 in MAC entity 2

Cell 3 in MAC entity 2 TRP2

TRP1

TRP1

Actual PH value for TRP1

Actual PH value for TRP2

Virtual PH value


Microsoft_Visio_Drawing.vsdx
PUSCH transmission carrying PHR MAC-CE
MAC entity 1
TRP1
Cell 1 in MAC entity 2
TRP2
Slot n
TRP2
Cell 2 in MAC entity 2
Cell 3 in MAC entity 2
TRP2
TRP1
TRP1
Actual PH value for TRP1
Actual PH value for TRP2
Virtual PH value



