
3GPP TSG-RAN WG2 Meeting#116bis 		       						R2-2201225
Electronic, 17st Jan - 25th Jan 2021		  	 	              
Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on new PHR For mTRP PUSCH repetition
[bookmark: Source]Agenda item:		8.17.3
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
According to the discussion of feMIMO, some initial agreements on New PHR for mTRP PUSCH repetition are achieved in RAN2-116 emeeting as below:
· RAN2 to discuss how to support PHR reporting for mTRP PUSCH repetition, and may address e.g:
· New MAC CE design including the function which TRP is applied for PHR reporting.
· How to incorporate the additional MPE information coming in Rel-17 to the new PHR format
· Whether use legacy parameters (timer, threshold, etc.) or adding TRP specific parameters
· PHR triggering conditions
This contribution is intent to share our views on the text procedure for new PHR as well as the new PHR MAC CE structure. 
2. [bookmark: _Toc12718547]Discussion
PHR related to mTRP PUSCH repetition
According to the agreements/working assumption for PHR, the following issues shall be improved in the RAN2#116bis meeting：
· How to incorporate the additional MPE information coming in Rel-17 to the new PHR format
· Whether use legacy parameters (timer, threshold, etc.) or adding TRP specific parameters
· PHR triggering conditions
The first bullet is related to the new PHR MAC CE design which can be handled by RAN2, and the third bullet is related to the text procedure for PHR which can be handled by RAN2 either, but the second bullet is not totally in RAN2 scope, we can discuss it first and send our understanding to RAN1 for clarification.
For PHR triggering conditions,it shall be clarified first whether the legacy triggering condition can be reused for the R17 PHR triggering and whether new conditions shall be added for PHR related to mTRP PUSCH repetition, the legacy triggering condition for PHR or MPE is shown as below:
	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 activated Serving Cell of any MAC entity of which the active DL BWP is not dormant BWP which is used as a pathloss reference 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;
-	addition of the PSCell (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:



From simplicity point of view, we find the legacy trigger PHR condition can still work for the PHR related to mTRP PUSCH repetition, and no more additional special condition for PHR related to mTRP PUSCH repetition is foreseen. Moreover ,we also think there is no need for RAN2 to introduce the TRP specific parameter for the PHR related to the mTRP PUSCH repetition since the gain is not obvious but with a heavy price of the specification work in RAN2, so we propose that :
Proposal 1: For PHR related to mTRP PUSCH repetition, the legacy PHR triggering condition can be reused, and there is no need for RAN2 to introduce TRP specific parameter for the PHR related to the mTRP PUSCH repetition.
It shall be clarified secondly which kind of PHR format (i.e legacy or new) shall be used if the PHR is triggered. 
According to RAN1 agreement in RAN1#107emeeting:
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, in other word, which type of PHR format (i.e legacy or new) shall be used if a PHR is triggered. We propose:
Proposal 2: If a PHR is triggered, which type of PHR MAC CE (i.e legacy or TRP level) shall be used upon the presence of twoPHRMode.
However, it is found the description of how the twoPHRMode work is still ambiguous, it can be interpreted as below:
· 1: If twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for the activated serving cells belonging to this MAC entity.
· 2: If twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cell when the UL grant is received for this MAC entity.
Both interpretations above make sense in our understanding, for the interpretation 1, it is rational logic that UE only calculate the two PHRs for the serving cell if the belonged MAC entity is configured with twoPHRMode. For the interpretation2, it is also rational the twoPHRMode is used for NW to notify UE of the capability of parsing the new PHR MAC CE, and then UE can report new PHR MAC CE to the NW via the MAC entity configured with twoPHRMode.
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 for two MAC entities in DC mode, 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.
	- new PHR format would be used
- UE should calculate the 2 PHRs for all activated servingcell belonging to MAC entity#2
	Interpretation#1

	
	- new PHR format would be used.
- UE should calculate the 2 PHRs for all activated servingcell.
	-legacy PHR format would be used
	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
	-legacy PHR format would be used
	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
	Interpretation#2



According to the table 1, Assuming 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.
According to observation 1, 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. 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 3: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following understanding is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all the activated serving cells belong to this MAC entity.
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells when the UL grant is received for this MAC entity.
Proposal 4: Send an LS to RAN1 to ask for the understanding of the twoPHRMode no matter whether the consensus is achieved in RAN2.
New PHR format
According to the agreements achieved in RAN1:
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, support N=1, 2, 3, and 4
· N is defined as the number of reported measurements
· UE reports supported largest N value as a UE capability
Agreement
On Rel.17 enhancements to facilitate MPE mitigation, confirm the following working assumption (in the midst of the previous agreement) as an agreement with the following refinement (highlighted in red):
	On Rel.17 enhancements to facilitate MPE mitigation, support the following enhancement on the Rel-16 event-triggered P-MPR-based reporting (included in the PHR report when a threshold is reached, reported via MAC-CE):
· In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported 
· The N P-MPR values are reported together with the following: 
· (Working Assumption) For each P-MPR value, up to M SSBRI(s)/CRI(s), where the SSBRI(s)/CRI(s) is selected by the UE from a candidate SSB/CSI-RS resource pool (FFS: how to perform the selection) 
· Support M=1
· FFS: The supported value(s) of M 
· FFS: Additional reporting quantities, e.g. SSBRI/CRI, MPR+DL RSRP, or modified virtual PHR
· FFS: additional signaling (e.g. CSI triggering) from the NW



For facilitating the new PHR format including both single entry and multiple entries structure, at least the following requirements shall be met:
· Requirement 1: New PHR format should take at most 4 P-MPR values for one serving cell, and each P-MPR value followed by one SSBRI or CRI
· Requirement 2: New PHR format should be capable of taking one additional PH value field for the second TRP for PUSCH repetition than the legacy PHR format for each serving cell. 
Due to information of at most 32 serving cells shall be included in the multiple entries new PHR MAC CE, always presence of additional PH and P-MPR fields for each serving cell will cause the length of multiple entries PHR MAC CE being too long and hence the resource consumed is caused. 
Observation 2: In the new PHR MAC CE, always presence of the additional PH and P-MPR fileds for each serving cell will cause the length of new multiple entries PHR MAC CE being too long which will result in increasing the overhead for such MAC CE.  
Therefore, we suggest, in the new PHR MAC CE, only the serving cell configured with mTRP PUSCH repetition can be associated with two PH values. In our understanding, the mTRP PUSCH repetition is implemented with two beams having a same usage (i.e codebook or non-codebook), therefore, the basic principle to determine a serving cell that the mTRP PUSCH repetition is configured is the simultaneous configuration of two srs-ResourceSets with the same usage of codebook or non-codebook. So we propose that：
Proposal 5: For new PHR MAC CE, the presence of the additional PH value for one serving cell is determined by the number of srs-ResourceSets with the same usage of codebook or non-codebook.
Regarding the number of present P-MPR value for one serving cell, the information element numberOfN is introduced by RAN1 as shown below, hence the total number of P-MPR values are present for each serving cell in the new PHR MAC CE is determined upon the numberofN , similarly, the total number of present SSBRI/CRI fields is determined upon the numberofN as well.
	numberOfN
	New
	Number of reported P-MPR values
In addition to the existing field in the PHR MAC-CE, N≥1 P-MPR values can be reported P-MPRs. This can be in PHR-Config (up to RAN2)
	{1,2,3,4}
	Per UE per cell per BWP in [PHR-Config]
	It can be discussed in RAN2 whether a new structutre is needed or not. If not, this parameter may be included as a new Rel-17 parameter in the legacy PHR IE structure



Proposal 6: For new PHR MAC CE, the total number of present P-MPR value and corresponding SSBRI/CRI fields for one serving cell is determined upon the value of numberofN. 
 
3. Conclusion and proposals 
With the above analysis, we have the following conclusions and proposals:
For the triggering of new PHR MAC CE:
Proposal 1: For PHR related to mTRP PUSCH repetition, the legacy PHR triggering condition can be reused, and there is no need for RAN2 to introduce TRP specific parameter for the PHR related to the mTRP PUSCH repetition.
Proposal 2: If a PHR is triggered, which type of PHR MAC CE (i.e legacy or TRP level) 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 3: For the new RRC parameter twoPHRMode , RAN2 is kindly asked which one of the following understanding is correct:
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all the activated serving cells belong to this MAC entity.
· If the twoPHRMode is configured for one MAC entity, UE shall calculate two PHRs for all activated serving cells when the UL grant is received for this MAC entity.
Proposal 4: Send an LS to RAN1 to ask for the understanding of the twoPHRMode no matter whether the consensus is achieved in RAN2.
For the new PHR MAC CE Structure:
Observation 2: In the new PHR MAC CE, always presence of the additional PH and P-MPR fileds for each serving cell will cause the length of new multiple entries PHR MAC CE being too long which will result in increasing the overhead for such MAC CE. 
Proposal 5: For new PHR MAC CE, the presence of the additional PH value for one serving cell is determined by the number of srs-ResourceSets with the same usage of codebook or non-codebook.
Proposal 6: For new PHR MAC CE, the total number of present P-MPR value and corresponding SSBRI/CRI fields for one serving cell is determined upon the value of numberofN. 
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