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LS from RAN4 on enhancements to realize increasing UE power high limit for CA and DC
RAN4 sent the following LS to RAN1 (R4-2314728):
	This LS is a supplemental LS for an LS of R4-2310500 approved in RAN4#107 which shared a recommendation and guidance with regard to enhanced information exchange between the UE and gNB to improve scheduling and network performance.
Although R4-2310500 explicitly stated that the occasion of reporting ΔPPowerClass should be limited to when configured duty cycle is exceeded, it was not only what RAN4 intended to state. RAN4’s intention is reporting ΔPPowerClass should be limited to occasions when maximum transmission power changes originating from a duty cycle mechanism. Hence, the exchange of ΔPPowerClass is allowed for when maximum transmission power falls as well as it rises. In summary, the main bullet and the 1st sub-bullet in the LS are corrected as follows:
· enable UE report on ΔPPowerClass to indicate which power class requirements that the UE is referring to where only ΔPPowerClass (power reduced) resulting from duty cycle exceedance or ΔPPowerClass (power return) resulting from duty cycle reduction.  

· The occasion of the report should be limited to either when the scheduled duty cycle exceeds the UE maximum duty cycle capability or reduces to equal to or below the UE maximum duty cycle capability after exceedance.

It is also noted that RAN4 agreed that full-power MIMO transmission capability reporting corresponding to the applicable power class requirements is the only feature that can be combined with ΔPPowerClass at this writing. 



While there are no concerns with reporting ΔPPowerClass, RAN4’s understanding of full-power MIMO capability and its dependence on basic MIMO capabilities warrant further inspection. It appears that RAN4 does not appear to take the impact of duty cycle limits exceeding a certain threshold on a UE’s basic MIMO capabilities. It is suggested that RAN1 discuss this issue further and bring it to RAN4’s attention.
In general, a UE’s duty cycle limits are primarily driven by RF exposure compliance. RF exposure itself may be a function of specific physical antenna locations on the UE. When a UE’s duty cycle limits are not adhered to, an optimal response could be for the UE to shut down one PA, which directly impacts the maximum number of MIMO layers a UE can support. Current specification requires UE to deliver uniform power across all active antenna ports and an asymmetric impact on RF exposure may mean that one over-exposed antenna port may end up limiting the overall transmit power a UE can commit to. Depending on severity of exposure, the UL can suffer more than necessary. To prevent this outcome, the UE may take autonomous action to shut off power for just the one affected transmit chains. The hope is that the network can react to and recover from the autonomous action the UE has taken. Until suitable recovery procedures are established, the network will accrue throughput inefficiencies.
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Figure 1 Fallback options for a UE
If instead the UE is able to communicate to the network that it foresees a temporary reduction in UL rank in the fallback condition, the network’s scheduling algorithm can react that much more quickly and seamlessly. This additional bit of information could be packaged alongside the ULFPTx mode associated with the effective power class after the change. The optimal signaling framework for ULFPTx and MIMO layer capability change indication can be left up to RAN2. 
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Conclusion 
The following proposal is made:
Proposal: Send an LS to RAN4 highlighting potential impact to the maximum number of MIMO layers a UE can support in a power-class fallback state.
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