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Introduction
SCell dropping was further discussed in last RAN4 meeting and a WF can be found in [1]:
· Consider adding a new RRC signalling in the feature list, details depends on the final solution if any
· Discuss whether to test delta-Pcmax to minimize the efforts in RAN5 testing 
· FFS: Configured maximum power Pcmax,f,c for serving cells can be modified by a UE-specific parameter, which is configured by network
· FFS the network configured parameter 
· can be semi-persistent/dynamic configured 
· can be fast enabled/disabled
· can be adjusted dynamically due to the allocated resource in PCell/Scells
· need to make sure the priority is not always on PCell 
· can be fast enable/disable or modified by MAC-CE
· can guarantee equal PSD among CCs, though equal PSD is not always the case
· The solution should have no RAN1 impact in Rel-17
· Whether and how to implement the RAN4 requirements based on the final solution if any
· FFS on the measurement, i.e. whether to reflect the network configured parameter in Pumax 
· FFS whether Pcmax,CA and PHR for CA is needed considering the following issues
· 1) Whether the proposal is mandatory from now on
· 2) 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?
· 3) Does network really need to know the PCMAX,CA?
· FFS on how to proceed if no consensus can be reached. 

Still, there are lot of FFS issues. This contribution provides further analysis on the issue.
Discussion
The proposal in [2] is to introduce a power limit for the configured maximum power Pcmax,f,c for the serving cells with PCMAX,f,c. With the power limit for PCell, there would be reserved power for SCell transmission. The proposal in [3] is to introduce power difference between PCell and SCell, and the power could be rescaled according to the difference if the summed power of PCell and Scell exceeds the total available power. 
These proposed solutions are to make changes of the output power of PCell and SCell essentially, which may result in the large difference of power spectrum density among different CCs for intra-band CA, however, it is known that equal PSD is the assumption for defining the MPR/A-MPR requirements for intra-band CA. 
Though equal PSD may not always be the case as mentioned in [2] that “the UL PSD is not constant in the field even for a collocated scenario, the power control is independent (including path-loss estimation) on the carriers and the transmission types and transport formats may be different on the serving cells,” but the solution should have the flexibility to control the power allocation more precisely, in the case roughly equal PSD is preferred, the solution can have the ability to do so. 
We noticed that some update of the values of the power limits are proposed in [2], i.e. a value set covers various band combinations considering different pairs of CBWs, it should be noted that the RB allocation and consequent PSD among CCs could be quite imbalanced. Thus the purpose of distributing available power in different CCs proportionally may not be fulfilled. Actually, solution discussed in this contribution is similar to that in [2], but an extension with more flexibility to NW to better control the power distribution among PCell and SCell(s), in which the RRC configured parameter can be adjusted fast according to the real resource allocations. 
In the WF, it also listed that how to proceed if no consensus can be reached as some companies thought it could be just a test issue in RAN5. Our preference is have a better solution to address the potential field issue as mentioned by some operators/vendors. Though it may be a bit late for RAN1 to have some analysis in Rel-17 if the solution do have some RAN1 impact, but we would rather to have a complete solution. If needed, we can still send LS to RAN1 for clarification and evaluation. As for the measurement issue, we are fine to leave it to RAN5. 
Solution to avoid SCell dropping 
For intra-band contiguous CA, co-location deployment is the typical scenario. Take the PUSCH as an example, the power control formula is copied as below:
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The pathloss for PCell and SCell would be similar even if they may not be exactly the same for intra-band CA. The configured power is determined by the UE, but from network (NW) perspective, the PSD is not expected to be quite different for PCell and SCell with the configured P0 parameter.  
It is also known that the MPR/A-MPR requirements are specified with the assumption of same PSD for intra-band CA. Though the NW cannot decide the configured output power, the NW can still provide some information to facilitate the UE to configure the output power for PCell and SCell with equal PSD as much as possible. 
For PCell and SCell con-current transmission, the NW does not know the actual total backoff used by UE, as total PCMAX for CA is not reported to NW, but if CA is configured for the UE, the NW has the information of the RB resource allocation for PCell and SCell(s). If the available power is distributed equally for the allocated RBs among different CCs, the equal PSD condition among CCs can be ensured. However, the power control mechanism with high priority for PCell is already there in RAN1 spec, to fulfill the purpose of equal PSD power distribution at UE side, the power limits for PCell and SCell should be considered by NW, in other words, power distribution among PCell and SCell proportionally should be considered at NW side according to the RB resource scheduling info for CCs, and the power ratio for PCell and SCell(s) can be configured to UE. The power ratio can be configured via RRC on UE specific basis, and enable/disable via DCI or MAC-CE for fast adaption of the dynamic RB resource allocation for PCell and SCell(s). 
Following figures show the possible power ratio cases for different RB allocations for PCell and SCell. 
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Figure 1 Power ratio with 50% vs 50% for PCell and SCell for configured power
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Figure 2 Power ratio with 75% vs 25% for PCell and SCell for configured power
For the case when there is no SCell transmission, the power ratio for PCell could be 100% and all the available power can be configured to PCell.
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Figure 3 Power ratio with 100% vs 0% for PCell and SCell for configured power
In addition, if the NW decides to allocate higher power for PCell, the delta can be reflected in an intentionally higher power ratio for PCell. To consider the no larger than 6dB PSD difference, the ratio granularity could be with 25% step, but if more reflects the real resource allocation among different CCs, the ratio could be smaller. No matter which ratio granularity could be, the power ratio should be considered together among all CCs. 
As the configured output power of PCMAX,f,c and PCMAX depends on different power backoff, for the case where sum of PCMAX,f,c for all CCs is lower than PCMAX for CA before the power ratio is applied, then the power ratio should be disable. On the other hand, due to the adjusting of PCMAX,f,c with power ratio, the lower bound of PCMAX may need to be changed as well. In order to have less impact to the configured output power, the max power ratio could be used to adjust the lower bound of PCMAX. 
Proposal 1: It is proposed to consider the SCell dropping solution which has enough flexibility for NW to better adjust UE output power among serving cells taken requirements specifying assumptions, resource allocation manner, serving cell priority, etc. into account. 
Applicability of the solution
For FR1 inter-band CA, currently there is a Rel-17 WI Increasing UE power high limit for CA and DC under discussion. Though the options are not converged, but it is expected that the SCell dropping would not be happened after completion of the WI for inter-band CA. So the SCell dropping solution does not need to have impact to the FR1 inter-band CA in the spec. 
For FR2, currently only intra-band UL CA is specified. There is no Pmax introduced on setting Pcmax or Pumax or Ptmax, because it is hard for FR2 UE to accurately configure the output power within a limited range in each direction. FR2 CA Pumax is specified within the range of min peak EIRP to max EIRP(e.g. 22.4dBm~43dBm for PC3), it is even tougher to limit UE output power on each CC in a relative accurate range in different directions. Though we think that the same solution can be extended to FR2 as well, but we think SCell dropping issue can be discussed later after solution for FR1 is solid enough. 
Proposal 2: No need to consider the SCell dropping solution for FR1 and FR2 inter-band CA cases in current stage. 
Test aspect
Test aspect has been discussed in last RAN4 meeting as well. It is noted that new Pumax requirement on each CC is proposed in [2] for FR1 CA. With the large amount band combination introduced in basket WIs, such new ‘Pumax’ requirement would introduce large verification cases, which would add big burden to the industry. Thus, we propose to avoid adding additional test case when consider the solution to ‘scell dropping’ issue, no unnecessary change is needed for PUMAX.
Proposal 3: RAN4 should avoid to add additional test case when consider the solution to ‘scell dropping’ issue.
Pcmax,CA and PHR for CA
Pcmax,CA is not reported according to the current PHR mechanism. One consequence is that the NW may not get the accurate power headroom information. It is noticed that the MPR for intra-band CA is quite larger than those for single carrier, this could result that the power control based on single CC PCMAX,c and PHR is far beyond accuracy. Thus we think the issue raised in [4] is valid and should be addressed in Rel-17.
Proposal 4: RAN4 should consider reporting Pcmax,CA and PHR for CA.
Feature group for SCell dropping
In last meeting, the RRC signaling IE was tentatively added in the feature list [5], i.e.
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE

	16. NR_RF_FR1_enh
	16-7
	[Support RRC configuration to prevent SCell dropping for CA]
	FFS
	
	Yes
	N/A
	[UE may drop SCell without enough transmission power according the current power control mechanism for CA]


To enable the SCell solution and accurate reporting power headroom for CA, we propose to complete the feature group description as:
	16. NR_RF_FR1_enh
	16-7
	Support RRC configuration to prevent SCell dropping for CA
	UE capability to indicate whether to support the function.

NW configure a relative parameter for serving cells which is a  UE specific RRC signalling for a set of values based on possible proportion of channel BW or allocated RB resources among the CCs, and the appropriate parameter according to CBW ratio or dynamic RB allocation ratio can be fast activated/deactivated by MAC-CE or DCI for each scheduling. The parameter set includes values of 10log10{5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 100%}.
	
	Yes
	N/A
	UE may drop SCell without enough transmission power according the current power control mechanism for CA

	
	16-8
	PHR reporting for CA
	Support PCMAX,CA , and PHRCA reporting for CA
	
	Yes
	N/A
	NW may not get the accurate information for the power head room for CA



Proposal 5: RAN4 should complete the feature groups for SCell dropping prevention and PHR reporting for CA in the Rel-17 feature list.
Conclusion
This contribution provides analysis for the SCell dropping issue and a solution with NW configured power ratio is provided. The ratio is determined according to resource allocation for PCell and SCell(s), and it can maximise the possibility that the PSD among different CCs could be same, which is aligned with the assumption in defining the MPR/A-MPR requirements for intra-band CA. The power ratio can be configured by RRC while activated/deactivated via DCI or MAC CE.  
Proposal 1: It is proposed to consider the SCell dropping solution which has enough flexibility for NW to better adjust UE output power among serving cells taken requirements specifying assumptions, resource allocation manner, serving cell priority, etc. into account. 
Proposal 2: No need to consider the SCell dropping solution for FR1 and FR2 inter-band CA cases in current stage. 
Proposal 3: RAN4 should avoid to add additional test case when consider the solution to ‘scell dropping’ issue.
Proposal 4: RAN4 should consider reporting Pcmax,CA and PHR for CA.
Proposal 5: RAN4 should complete the feature groups for SCell dropping prevention and PHR reporting for CA in the Rel-17 feature list.
Draft CRs for TS 38.101-1 and 38.101-2 are provided in [6][7].
The detailed proposal for feature group can be found in [8].
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