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1. Introduction
According to the initial discussion for mTRP level PHR and R17 MPE in RAN2#116bis meeting, it is agreed by most companies in offline discussion [1] that the mTRP level PHR MAC CE shall be a new MAC CE with a new LCID, but the trigger of mTRP level PHR is still left as FFS.
This contribution is intent to share our views on the trigger of new PHR and some initial thought about the PHR with mTRP as well as PHR MAC CE with mTRP.
2. [bookmark: _Toc12718547]Discussion
Parameter used for mTRP PHR
In the legacy PHR procedure, the following parameters is used:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
All above parameters are configured in PHR-Config which is CG level parameter, which means all serving cell in one CG have a unified parameter set for the legacy PHR. Regarding TRP level PHR, we also think one unified PHR parameter set is enough, it means there is no need for us to introduce the mTRP level PHR parameter which will dramatically increase the RRC signaling overhead but the benefits of introducing mTRP specific PHR parameter is not clear.  
Proposal 1: For PHR related to mTRP PUSCH repetition, a unified PHR parameter set in the CG can be reused.
Triggering conditions for TRP level PHR
In the legacy PHR, PHR is triggered in by following cases:
Event triggered:
· Case 1: path loss change
· Case 2: Cofiguration/Reconfiguration of PHR-Config
· Case 3: Activation of an SCell
· Case 4: Addition of the PSCell
· Case 5: power back off due to power management
· Case 6: Switch the dormant BWP to non-dormant DL BWP.
Time triggered:
· Case 1: phr-PeriodicTimer
To our understanding, both event triggered and time triggered conditions applied for legacy PHR can be directly reused for the TRP-level PHR, and no more additional triggering condition have a necessity to be added. 
Proposal 2: All triggered conditions for triggering legacy PHR can be reused for triggering new TRP level PHR.
In addition, if the triggering condition and parameters are confirmed, the only left issue is when to use the new PHR MAC CE with mTRP and when to use the legacy PHR MAC CE, and what information shall be included in the new PHR MAC CE with mTRP ？The discussion can be started with a parameter twoPHRMode introduced by RAN1:  
According to RAN1 agreement in RAN1#107 emeeting:
Agreement
Introduce a new RRC parameter to indicate two PHRs (option 4) for UE that reports this UE optional capability. 
Regarding this agreements, this RRC parameter have been added in the RRC list sent to RAN2
	NR_feMIMO-Core
	mTRP PUSCH
	twoPHRMode
	New
	Indicates if the power headroom shall be reported as two PHRs (each PHR associated with a SRS resource set) is enabled or not. 
	{enabled} 
	in PHR-Config
	UE-specific



It can be seen that twoPHRMode is introduced as an enable flag to indicate whether UE need to report two PHRs per TRP in the PHR MAC CE, in other word, which type of PHR format (i.e legacy or new) shall be used if a PHR is triggered and what information shall be carried in the MAC CE. We propose:
Proposal 3: If a PHR is triggered for one MAC entity, which type of PHR MAC CE (i.e legacy or PHR MAC CE with mTRP) shall be used upon the presence of twoPHRMode.
However, it is found the description of how the twoPHRMode work is still ambiguous from RAN1 description, it can be interpreted as below:
· 1: If twoPHRMode is configured in PHR-Config in one MAC entity, It indicates that UE shall calculate two PHRs for the activated serving cells belonging to this MAC entity, otherwise, UE shall calculate only one PHR for the activated serving cells belonging to this MAC entity.
· 2: If twoPHRMode is configured in PHR-Config in one MAC entity, UE shall calculate two PHRs for all activated serving cells across MAC entities if phr-modeOtherCG is set to true when the UL grant is received for this MAC entity.
For the interpretation 1, UE only calculate two PHRs for the serving cells if the belonging MAC entity is configured with twoPHRMode. UE does not calculate two PHRs for the serving cells if the belonging MAC entity is NOT configured with twoPHRMode. With this interpretation, assuming that one MAC entity, it is configured with twoPHRMode and the other MAC entity is not configured with twoPHRMode, when PHR is triggered, UE will report a new PHR MAC CE with two PHR value for the serving cells of the MAC entity and one PHR value for the serving cells of the other MAC entity.
For the interpretation2, the twoPHRMode is used for NW to notify UE of the capability of parsing the new PHR MAC CE with mTRP. And hence, Assuming PHR is triggered by any MAC entities, if the MAC entity is configured with twoPHRMode and UL grant is received for this MAC entity, UE will generate the NEW PHR MAC CE with two PHR value for all serving cells across MAC enities.
In SA mode, above two interpretations are equal, but In DC mode, The different interpretation will lead a different UE implementation on not only PHR MAC CE type selection (i.e new one and legacy one)but also taking information in the new PHR MAC CE. For understanding easily, the following table can be referred:
Table 1: The UE behavior for the different cases of configuring twoPHRmode in two MAC entities, and assuming the PHR MAC CE would be sent via the MAC entity#1
	
	MAC entity#1
(twoPHRMode is present)
	MAC entity#1
(twoPHRMode is absent)
	

	MAC entity#2
(twoPHRMode is present)
	- new PHR format would be used
- UE should calculate the 2 PHRs for all activated servingcell in both MAC entities.
	- new PHR format would be used
- UE only calculate 2 PHRs for all activated servingcell belonging to MAC entity#2 while calculate 1 PHR for all activated serving cell belonging to MAC entity#1
	Interpretation#1

	
	- new PHR format would be used.
- UE should calculate the 2 PHRs for all activated servingcell in both MAC entity#1 and MAC entity#2.
	-legacy PHR format would be used，only one PHR is calculated for all activated serving cell in both MAC entities
	Interpretation#2

	MAC entity#2
(twoPHRMode is absent)
	- new PHR format would be used
- UE should calculate the 2 PHRs for all activated servingcell belonging to the MAC entity#1 while calculating 1 PHR for all activated serving cell belonging to MAC entity#2
	-legacy PHR format would be used. ,only one PHR is calculated for all activated serving cell in both MAC entities
	Interpretation#1

	
	- new PHR format would be used
- UE should calculate the 2 PHRs for all activated servingcells belonging to both MAC entities
	-legacy PHR format would be used only one PHR is calculated for all activated serving cell in both MAC entities
	Interpretation#2



According to the table 1, Assuming that the PHR MAC CE will be sent via MAC entity#1:
· If the twoPHRMode is absent in MAC entity#1 but present in MAC entity#2, the new PHR format shall be used according to the interpretation#1 while the legacy PHR format shall be used according to interpretation#2.
· If the twoPHRMode is present in MAC entity#1 but absent in MAC entity 2, Although new PHR format shall be used for both interpretations, for information the taken in the new PHR format, UE only need to calculate 2 PHRs for all activated servingcell belong to MAC entity#1 according to interpretation#1 while UE shall need to calculate for all activated serving cell belong to both MAC entities. 
Observation 1: In DC mode, The different interpretation of twoPHRMode may cause the different UE implementation on the PHR format selection (i.e legacy or new) as well as the information contained in the new PHR MAC CE.
Consider RAN1 rarely touch the scenario of DC mode. So we can discuss in RAN2 first to find whether we can converge on the interpretation of the twoPHRMode, if yes, we can notify RAN1 of our interpretation via an LS and ask RAN1 for clarification, If not, we also need send an LS to trigger the discussion in RAN1 since they are not aware of such ambiguity so far. 
Proposal 4: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following interpretation is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells belonging to this MAC entity, otherwise, UE should calculate one PHR for all activated serving cells belonging to this MAC entity.
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
Proposal 5: Send an LS to RAN1 to ask for the understanding of the twoPHRMode in proposal 4 which is correct.
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
Proposal 1: For PHR related to mTRP PUSCH repetition, a unified PHR parameter set in the CG can be reused.
Proposal 2: All triggering conditions for triggering legacy PHR can be reused for new PHR with mTRP.
Proposal 3: If a PHR is triggered for one MAC entity, which type of PHR MAC CE (i.e legacy or PHR MAC CE with mTRP) shall be used upon the presence of twoPHRMode.
Observation 1: In DC mode, The different interpretation of twoPHRMode may cause the different UE implementation on the PHR format selection (i.e legacy or new) as well as the information contained in the new PHR MAC CE.
Proposal 4: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following interpretation is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells belonging to this MAC entity, otherwise, UE should calculate one PHR for all activated serving cells belonging to this MAC entity.
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells for both MAC entities in DC Mode if the UL grant used for sending the PHR MAC CE is received for this MAC entity.
Proposal 5: Send an LS to RAN1 to ask for the understanding of the twoPHRMode in proposal 4 which is correct.
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