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1. Introduction
In RAN2#117 emeeting, the mTRP PHR MAC CE have been introduced in the R17 MAC specification. But the text procedure related to the MAC CE is still missing. The main reason is we still have no idea how to apply and interpretation the twoPHRmode in DC mode. And a FFS is left for this issue as a baseline:
FFS: A - if UE is configured with twoPHRMode for a CG and mTRP PUSCH repetition is configured for the serving cell PHR MAC CE with mTRP is used, and two PHs for a serving cell of the CG is reported
In addition, there are some parts have been capture in TS 38.321, and some correction seems needed.
The intention of this tdoc is to share our views on the first issue, and to show our concern on the existing part in the specification. 
2. [bookmark: _Toc12718547]Discussion
TwoPHRmode
In the FFS, it is clarified that two PHs for each serving cell configured with mTRP PUSCH Repetition of the CG is reported if the CG is configured with twoPHRmode.
This baseline is definitely correct in the SA scenario.
Observation 1: The FFS for twoPHRmode left from RAN2#117emeeting is correct in SA scenario.
However, PHR MAC CE is not like any other MAC CEs, the PHR MAC CE can be triggered by one MAC entity and generated/transmitted in the other MAC entity if UE is configured with DC, Moreover, the PHR MAC CE include PH information of all serving cells from both MAC entities. With above principle, there is an issue raised in the DC mode, For example:
in DC mode, there is a MN and an SN, If SN has no capability to parse the enhanced PHR MAC CE for mTRP PUSCH Repetition but MN has, according to the principle in the FFS, from UE side, if PHR triggered in MCG which is configured with twoPHRmode and an available UL grant is received in SCG, the UE shall generate an enhanced PHR MAC CE in the SCG which shall carry two PH value of each serving cell configured with mTRP PUSCH repetition in MCG. In this case, SN cannot parse the such PHR MAC CE, and the error is occurred.
Observation 2: In DC mode, if one node support enhanced PHR MAC CE and the other one does not, it might not work that two PHs for each serving cell configured with mTRP PUSCH Repetition of a CG is reported if the CG is configured with twoPHRmode. 
So it can be seen that the principle in FFS does only fit in SA mode, it needs to be updated by considering both SA and DC mode. For avoiding the Node not support enhanced PHR receiving the enhanced PHR MAC CE, One direct way is to interpret the twoPHRmode as an enable flag of whether to use enhanced PHR MAC CE for mTRP PUSCH Repetition in this CG for triggered PHR. That is, If one CG is configured with twoPHRmode, the enhanced PHR MAC CE for mTRP PUSCH Repetition shall be used in this CG, otherwise, PHR MAC CE shall be used in this CG. 
In this way, UE will never report the improper PRH MAC CE type to the NW.
Proposal 1: If one CG is configured with twoPHRmode, the enhanced PHR MAC CE for mTRP PUSCH Repetition shall be used for this CG, and for all serving cells configured with mTRP PUSCH Repetition of both CGs, UE shall report two PH value in the MAC CE.
If the interpretation of twoPHRmode is agreed as proposal 1, the current field description of twoPHRmode in RRC spec shall be modified:
Proposal 2: The filed description of twoPHRmode in RRC spec shall be modified as below:
If this field is present, UE shall use the Enhanced Single(Multiple) Entry PHR for mTRP PUSCH MAC CE in this CG for triggered PHR as specified in TS38.321 [3], otherwise, the Enhanced Single(Multiple) Entry PHR for mTRP PUSCH MAC CE for mTRP PUSCH shall not be used in this CG 
Corrections
In this part, we find two places that need be clarified and/or corrected:
In subclause 6.1.3.50 and 6.1.3.51 of TS 38.321, In the field description of Power Headroom, the following wording is used:
	-	Power Headroom i (PH i): This field indicates the power headroom level, where i is the index of the TRP. 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 below (the corresponding measured values in dB are specified in TS 38.133 [11]);


Actually, in both RAN1 and RAN2 specification , there is NOT any definition about the index of the TRP, so it is still ambiguous that the PHi shall be associated which beam.
According to description in RAN1 spec, we can find the following similar description for PUSCH repetition with mTRP
	TS 38.214:
When 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' or 'noncodebook', for PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, and the association of the first and second SRS resource set in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 to each slot is determined as follows


It means there are two SRS resource sets to be associated with the two TRP respectively. And according to the 38.212, the following sentence is used for identifying such two SRS resource sets:

	TS 38.212
[bookmark: OLE_LINK47][bookmark: OLE_LINK32]NOTE 1: The first and the second SRS resource sets are respectively the ones with lower and higher srs-ResourceSetId of the two SRS resources sets configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'nonCodeBook' if txConfig=nonCodebook or 'codeBook' if txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook' respectively, the first SRS resource set is the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions for each bit field index value is as defined in Clause 6.1.2.1 of [6, TS 38.214].


So we suggest to follow such way from RAN1 in RAN2 specification, in which, the PH1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetID, and the PH2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetID.
Proposal 3: Modify the field description of PHi in both subclause 6.1.3.50 and 6.1.3.51 as below:
-	Power Headroom i (PH i): This field indicates the power headroom level, where PH1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetID and PH2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetID. 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 below (the corresponding measured values in dB are specified in TS 38.133 [11]); 

For understanding Proposal 1 easily, the TP in Annex is provided for it, and proposal 2 have been included in the CR R2-2200xxxx
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Observation 1: The FFS for twoPHRmode left from RAN2#117emeeting is correct in SA scenario.
Observation 2: In DC mode, if one node support enhanced PHR MAC CE and the other one does not, it might not work that two PHs for each serving cell configured with mTRP PUSCH Repetition of a CG is reported if the CG is configured with twoPHRmode.
Proposal 1: If one CG is configured with twoPHRmode, the enhanced PHR MAC CE for mTRP PUSCH Repetition shall be used in this CG, and for all serving cells configured with mTRP PUSCH Repetition of both CGs, UE shall report two PH value in the MAC CE.
Proposal 2: The filed description of twoPHRmode in TS 38.331 shall be modified as below:
If this field is present, UE shall use the Enhanced Single(Multiple) Entry PHR for mTRP PUSCH MAC CE in this CG for triggered PHR as specified in TS38.321 [3], otherwise, the Enhanced Single(Multiple) Entry PHR for mTRP PUSCH MAC CE for mTRP PUSCH shall not be used in this CG 
Proposal 3: Modify the field description of PHi in both subclause 6.1.3.50 and 6.1.3.51 as below:
-	Power Headroom i (PH i): This field indicates the power headroom level, where PH1 is associated with the SRS-ResourceSet with a lower srs-ResourceSetID and PH2 is associated with the SRS-ResourceSet with a higher srs-ResourceSetID. 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 below (the corresponding measured values in dB are specified in TS 38.133 [11]); 
4. References
[1] : 38.321-h00
[2] :38.331-h00
5. Annex
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The Power Headroom reporting procedure is used to provide the serving gNB with the following information:
-	Type 1 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per activated Serving Cell;
-	Type 2 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH and PUCCH transmission on SpCell of the other MAC entity (i.e. E-UTRA MAC entity in EN-DC, NE-DC, and NGEN-DC cases);
-	Type 3 power headroom: the difference between the nominal UE maximum transmit power and the estimated power for SRS transmission per activated Serving Cell;
-	MPE P-MPR: the power backoff to meet the MPE FR2 requirements for a Serving Cell operating on FR2.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR;
-	mpe-Reporting-FR2;
-	mpe-ProhibitTimer;
-	mpe-Threshold;
-	numberOfN;
-	mpe-ResourcePooll.
-	twoPHRMode
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 RS used as pathloss reference for one activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
NOTE 1:	The path loss variation for one cell assessed above is between the pathloss measured at present time on the current pathloss reference and the pathloss measured at the transmission time of the last transmission of PHR on the pathloss reference in use at that time, irrespective of whether the pathloss reference has changed in between. The current pathloss reference for this purpose does not include any pathloss reference configured using pathlossReferenceRS-Pos in TS 38.331 [5].
-	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 of which firstActiveDownlinkBWP-Id is not set to dormant BWP;
-	activation of an SCG;
-	addition of the PSCell except if the SCG is deactivated (i.e. PSCell is newly added or changed);
-	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 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) 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.
-	Upon switching of activated BWP from dormant BWP to non-dormant DL BWP of an SCell of any MAC entity with configured uplink;
-	if mpe-Reporting-FR2 is configured, and mpe-ProhibitTimer is not running:
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] is equal to or larger than mpe-Threshold for at least one activated FR2 Serving Cell since the last transmission of a PHR in this MAC entity; or
-	the measured P-MPR applied to meet FR2 MPE requirements as specified in TS 38.101-2 [15] has changed more than phr-Tx-PowerFactorChange dB for at least one activated FR2 Serving Cell since the last transmission of a PHR due to the measured P-MPR applied to meet MPE requirements being equal to or larger than mpe-Threshold in this MAC entity.
	in which case the PHR is referred below to as 'MPE P-MPR report'.
NOTE 2:	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,f,c/PH when a PHR is triggered by other triggering conditions.
NOTE 3:	If a HARQ process is configured with cg-RetransmissionTimer and if the PHR is already included in a MAC PDU for transmission on configured grant by this HARQ process, but not yet transmitted by lower layers, it is up to UE implementation how to handle the PHR content.
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 twoPHRMode with value enabled is configured:
5> obtain the value of the Type 1 or Type 3 power headroom for each TRP, if configured, of corresponding uplink carrier as specified in clause 7.7 of TS 38.213 [6] for NR Serving Cell and corresponding uplink as specified in clause 5.1.1.2 of TS 36.213 [17] for E-UTRA Serving Cell;
4> else:
45>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.
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> If twoPHRMode with value enabled is configured:
4> instruct the Multiplexing and Assembly procedure to generate and transmit the Multiple Entry PHR For 	mTRP PUSCH MAC CE as defined in clause 6.1.3.51 based on the values reported by the physical layer.
3> else:
34>	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 twoPHRMode with value enabled is configured:
34>	obtain the value of the Type 1 power headroom from the physical layer for each TRP of 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 twoPHRMode with value enabled is configured:
4> instruct the Multiplexing and Assembly procedure to generate and transmit the Single Entry PHR For mTRP PUSCH MAC CE as defined in clause 6.1.3.50 based on the values reported by the physical layer.
3> else:
34>	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.
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).
All triggered PHRs shall be cancelled when there is an ongoing SDT procedure as in clause 5.27 and the UL grant(s) can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the PHR MAC CE plus its subheader.
Editor's NOTE: FFS how UE report the Enhanced PHR and how to capture it in the procedure text.




