3GPP TSG-RAN WG4 Meeting #102-e	R4-2204826
Electronic Meeting, 21 Feb - 3 Mar, 2022

Title:	R17 FR1 CA PHR reporting in SCC drop
Source:	OPPO
Agenda item:	10.3.2.5.1
[bookmark: _GoBack]Document for:	Approval


1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The issue of low priority serving cell power drop in CA has been discussed in several meetings with approved WF [1] in which below open issues for Pcmax,CA and PHRCA reporting are captured. This paper continues discussing on this topic.

	· Whether the proposal is mandatory from now on
· Whether it override the current Per-CC PHR reporting? Or what is NW expected to do if receiving both per-CC and per-BC PHR reports? Or there is only one report, either per-CC or per-BC, but not both?
· [bookmark: _Hlk95158657]Does network really need to know the PCMAX,CA?



2 Discussion
2.1 Max power difference b/w CA and single CC
In current RAN4 specification, MPR tables are defined for single CC and also for UL CA in corresponding sections. And comparing these tables it can be seen that larger MPR is defined in UL CA especially in NC RB allocation for contiguous UL CA or NC UL CA. Table 1 below summarizes the largest MPR allowed for PC3 DFT-S-OFDM in single CC, contiguous UL CA with contiguous or NC RB allocation, and NC UL CA. It can be found that the max MPR difference b/w single CC and UL CA is more than 10dB. These MPR differences will turn out to be the max power that UE can transmit in the end.

Table 1 Comparison of MPR difference b/w single CC and UL CA
	Max MPR for DFT-S-OFDM PC3
	Single CC MPR
	Contiguous UL CA
	NC UL CA
	Max MPR difference b/w 1CC and CA

	
	
	contiguous RB allocation
	NC RB allocation
	
	

	QPSK
	1
	7
	13
	15
	14

	16QAM
	2
	7
	13
	15
	13

	64QAM
	2.5
	7
	13
	15
	12.5

	256QAM
	4.5
	7.5
	13
	15
	10.5



Observation 1:    The MPR difference can achieve more than 10dB b/w single CC and UL CA, and it makes the Pcmax under single CC is quite different from UL CA.

2.2 Does network really need to know PHRCA
[bookmark: _Hlk95158297]Currently, the UE power control and PHR reporting is per CC based, as shown in figure 1 reproduced from 38.321. It can be seen that NW can only get the information of UE Tx power of each CC via PHR and Pcmax,f,c reporting and have no idea of the total power headroom of UL CA since the total CA Pcmax is different from the sum of Pcmax of each CC due to large MPR differences as mentioned above and also as shown in figure 2. Without the information of how much total power left in UL CA, then how could NW decide to configure/activate the max power limit in UL CA?
[image: ]
Figure 1 PHR reporting in 38.321



Figure 2 PHR and Pcmax difference b/w single CC and CA

[bookmark: _Hlk95160103]Observation 2:    The Pcmax and PHR for CA is unknown to the NW with current single CC based PHR reporting which makes NW have no idea of how much total power left in UL CA. And it leads to NW doesn’t know when to enable/disable the max power limit to prevent SCC drop.

Therefore, to facilitate NW deciding on when to enable/disable the max power limit to prevent SCC drop, the Pcmax and PHR for CA reporting is needed.

Proposal 1:          It is proposed to report PHRCA for intra-band UL CA.

[bookmark: _Hlk95159691]2.3 Relation b/w current per CC PHR and CA PHR
[bookmark: _Hlk95159854]Generally current per CC PHR and the newly introduced CA PHR are both needed and carry different information. The per CC PHR and Pcmax,c give the information of Tx power in each CC, while CA PHR and Pcmax,CA give the total Tx power and total power headroom. These information (mainly CA PHR) can be used to decide whether there is still enough total power headroom for UL CA or the total power headroom is small and need to activate the max power limit in certain CC. Therefore, there is no overriding between them, instead they can provide more information of UL CA power control.

Observation 3:    The PHRCA reporting is used to provide the information of total power headroom which are not be able to be derived via current PHR reporting.


Proposal 2:          Clarify that the newly introduced CA PHR is not overriding per CC PHR, instead it can provide additional information that is needed for UL CA SCC dropping solutions.

Another question that was asked in previous meeting is about whether it is mandatory from now on. Our understanding is that it is necessary for the intra-band UL CA to facilitate NW scheduling in avoid the SCC dropping. Currently the SCC dropping solutions no matter configuring max power limits for each CC or configure relative power difference b/w PCC and SCC, both needs the NW to activate/deactivate the power limits, and it is supposed to be a Rel-17 feature in the end. Then the Pcmax,CA and PHRCA reporting should also be supported for the UEs with these SCC dropping features.

Proposal 3:          PHRCA reporting needs to be supported for UEs which support SCC dropping solutions.

2.3 PHRCA reporting
Regarding how fast the dynamic adjusting power limit is needed, it is unclear up to now in which level the time is actually. In theory DCI could be faster than PHR reporting, however, in real field the radio conditions are not too fast changing and UE resource allocations and power settings are not always changing by DCI in practice, more likely they will keep unchanged in certain time length. 

PHR reporting period currently is 10sf as default, in our view this could be enough to cope with the power level changes in the field otherwise there is no meaning for RAN1/2 to define PHR reporting. And if this is the common understanding, then the PHRCA reporting can rely on current PHR reporting framework. If not then newly defined MAC CE based solution could also be considered.

Proposal 4:          PHRCA can be reported via current PHR framework or newly defined MAC CE signaling to achieve faster reporting.

3 Conclusion
This paper discussed the PHRCA and/or Pcmax,CA reporting for SCC dropping solutions to facilitate NW deciding whether there is enough total UL CA power headroom or it is time to activate the max power limits in certain CC. 

Observation 1:    The MPR difference can achieve more than 10dB b/w single CC and UL CA, and it makes the Pcmax under single CC is quite different from UL CA.
Observation 2:    The Pcmax and PHR for CA is unknown to the NW with current single CC based PHR reporting which makes NW have no idea of how much total power left in UL CA. And it leads to NW doesn’t know when to enable/disable the max power limit to prevent SCC drop.

Proposal 1:          It is proposed to report PHRCA for intra-band UL CA.

Observation 3:    The PHRCA reporting is used to provide the information of total power headroom which are not be able to be derived via current PHR reporting.

Proposal 2:          Clarify that the newly introduced CA PHR is not overriding per CC PHR, instead it can provide additional information that is needed for UL CA SCC dropping solutions.

Proposal 3:          PHRCA reporting needs to be supported for UEs which support SCC dropping solutions.

Proposal 4:          PHRCA can be reported via current PHR framework or newly defined MAC CE signaling to achieve faster reporting.
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