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Introduction
In RAN #92-e meeting, there is agreement to further discuss “scell dropping” issue in RAN4.
This paper provides further analysis on the necessity to add the new objective into Rel-17 RF enhancement scope. 
[bookmark: OLE_LINK5]Discussion
Current power scaling priority in TS 38.213
For CA, when the sum of the configured power exceed the total power PCMAX,CA, the UE would scale the power according to the priority rule defined in TS 38.213:
	-	PRACH transmission on the Pcell
-	PUCCH or PUSCH transmissions with higher priority index according to Clause 9 
-	For PUCCH or PUSCH transmissions with same priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell….



FR1 CA
For inter-band or intra-band UL CA, when same priority order are allocated on each CC, e.g. PUSCH transmission, the power on scell could be scaled depending on PCMAX,CA and PCMAX,c UE configured. 
For inter-band CA, there is discussion on total power upper limitation in Rel-17 inter-band CA WI. If UE can support to set it CA total power with the sum power on each cell, there is no scell dropping risk for Rel-17 inter-band CA with such UE capability. While for Rel-15/16 UE and Rel-17 UE not support this capability, scell dropping still could happen.
For intra-band CA, MPRCA is specified considering the distortion introduced by both CCs, and PCMAX,c,L use the MPR defined for CA. Thus, the PCMAX,CA can be less than PCMAX,c1+PCMAX,c2. For example, MPR for intra-band CA is 8dB, power class for CC1/CC2 is 23dBm, power class for intra-band CA is 23dBm. Pcmax,c1=15dBm, Pcmax,c2=15dBm, and PCMAX,CA=15dBm, if UE transmit power with Pcmax,c1+Pcmax,c2=18dBm, this power is larger than PCMAX,CA. Finally, the power on scell could be scaled to 0.
Even the power is not scaled to 0, the power on Pcell would be higher than Scell, which will increase the PSD difference shown on UL CCs. Signal quality on the CC with lower PSD would be impacted.
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FR2 CA
Currently, only FR2 intra-band UL CA is specified. For FR2, 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. If adding fixed or relative upper limit to each CC, it seems that progress is not easy for Rel-17.
However, ‘scell dropping’ problem is also existed for FR2 CA, even tougher for multiple UL CCs case(up to 8CC). FR2 UL CA could be studied in Rel-17, but is better with lower priority. 
Observation 2: For FR2 CA, it is not easy to limit UE output power on each CC in a relative accurate range in different directions. Solution for ‘scell dropping’ for FR2 CA could be studied in Rel-17, but is better with lower priority.
Proposal 1: Adding new objective “solution to scell dropping for CA” into Rel-17 FR1 RF enhancement WI. FR2 CA is also studied within the scope, but with lower priority. 
Other aspect
In [1], a RRC configuration+MAC activation solution is provided. The specific solution could be further discussed after the new objective is confirmed by the group. It is worth noting that, new Pumax requirement on each CC is also proposed in [1] 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 test case when consider the solution to ‘scell dropping’ issue.
Proposal 2: RAN4 should avoid to add additional test case when consider the solution to ‘scell dropping’ issue.
Conclusion
In this contribution we discussed the necessity to study solution to ‘scell dropping’ issue, according to the analysis, we have the following observations and proposals: 
Observation 1: for FR1 inter-band and intra-band CA, mechanism to avoid scell dropping is needed when Pcmax,c1+Pcmax,c2>PCMAX,CA.
Observation 2: For FR2 CA, it is not easy to limit UE output power on each CC in a relative accurate range in different directions. Solution for ‘scell dropping’ for FR2 CA could be studied in Rel-17, but is better with lower priority.
Proposal 1: Adding new objective “solution to scell dropping for CA” into Rel-17 FR1 RF enhancement WI. FR2 CA is also studied within the scope, but with lower priority. 
Proposal 2: RAN4 should avoid to add additional test case when consider the solution to ‘scell dropping’ issue.
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