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1 Introduction

In RAN2 NR AH#2[1] and RAN2#98[2] meetings, RAN2 made following agreements related to PDCP duplication with CA. 
RAN2 NR AH#2 agreements
1. FFS in CA, as a baseline RLF is not triggered when reaching the maximum number of retransmission for a PDCP duplicate.
RAN2#98 Agreements
1. RLC reports maxNumberofRLC retransmissions are reached to RRC.
2. For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens
In this contribution, we discuss a power headroom reporting in PDCP duplication with CA.
2 Discussion
According to the RAN2 agreements, SCell-RLF is triggered when reaching the maximum number of retransmissions for the PDCP duplication associated to a SCell. It does not perform the RRC connection re-establishment, but it should be reported to the gNB. The UE behaviour associated with the SCell-RLF processing is feasible because the RRC connection is still valid. 
The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission or SRS transmission per activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on SpCell and PUCCH SCell.

In LTE, power headroom shall be triggered if any of the following events occur: 

· prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one activated Serving Cell of any MAC entity 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;
· periodicPHR-Timer expires;

· upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the function;

· activation of an SCell of any MAC entity with configured uplink;
· addition of the PSCell;
· prohibitPHR-Timer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true in this TTI 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 [10]) for this cell has changed more than dl-PathlossChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.

Therefore, when any of these events occur, the power headroom reporting for RRC CONNECTED mode UE may be triggered even if the SCell-RLF occurs. But if the gNB does not know the occurrence of the SCell-RLF, the UE behaviour may be unclear. In other words, when the PHR is triggered, the UE may not know how to address the PHR for the SCell in which the SCell-RLF occurred.
We can consider the following situations for the SCell where the SCell-RLF occurs.

It is assumed that the CA is supported and CC1, CC2, and CC3 are activated. Also, it is assumed that CC1 and CC2 are configured for PDCP duplication. If the PHR is triggered by the triggering conditions (e.g. periodicPHR-Timer expires), the UE may transmit the ePHR in the scheduled subframe of the uplink transmission (e.g. CC1). However, at this time, if the SCell-RLF occurs in CC2, the UE may not know how to obtain the PH for that SCell and how to generate the PHR. In other words, it is unclear whether the UE should acquire the PH value or consider that the CC2 is deactivated and not to obtain the PH value.
According to the legacy LTE PHR procedure, in carrier aggregation, the UE can obtain the value of the PH for each activated serving cell with configured uplink and generate the ePHR MAC CE. If the UE has UL resources allocated for transmission on this Serving Cell for this TTI, the UE can obtain the actual PH. Else if the UE does not have UL resource allocated for transmission on this Serving Cell for this TTI, the UE can obtain the virtual PH. 

However, it may be unnecessary for the UE to obtain the PH value for the SCell in which the SCell-RLF occurs because the UE will not perform uplink transmission. Therefore, the gNB does not have to receive the power headroom information for that cell. 

SCell with SCell-RLF can be configured in two cases.
· The UE has the uplink resource in CC2 (e.g. grant free resource or dedicated UL grant before occurring SCell-RLF)

Before the SCell-RLF occurs, the UE may receive UL grant if the downlink radio link may be relatively better than the uplink. Or a grant free resource may be preconfigured to the SCell.
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Figure 1. Power headroom reporting when SCell-RLF occurs (case 1)
· The UE doesn’t have the uplink resource in CC2
There was no uplink data to transmit or the UL grant could not be received due to the bad radio link condition.
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Figure 2. Power headroom reporting when SCell-RLF occurs (case 2)
Therefore, we should consider this issue, and define the UE behaviour for the PHR configuration depending on the SCell configuration where the SCell-RLF occurs.
Proposal: RAN2 should define the UE behaviour for the PHR configuration in the situation where the SCell-RLF occurs.
3 Conclusion

In this contribution, we provide our view on PHR configuration in PDCP duplication with CA. Based on the discussion, the following proposal is drawn:
Proposal: RAN2 should define the UE behaviour for the PHR configuration in the situation where the SCell-RLF occurs.
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