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1.
Introduction
New WID for FR2 enhancements was approved and it contains objective for “Enhancements methods for avoiding radio link failures and connection releases due to significant and unpredictable UE P-MPRs due to the FR2 UE RF exposure compliance reasons”. P-MPR is significant in some case as discussed in [2] so intent of the work item is to improve the unpredictability issue. In this paper we discuss how enhanced communication could help to improve link reliability.  
2. 
Discussion
Mostly discussion has been about dynamic dutycycle reporting but other possibilities have not been ruled out. For Rel-15 with the maxULDutycycle capability the evaluation period has been agreed to be 1 sec. In this way network knows what the UE limitation and can schedule accordingly since it is up to network to track the assigned grants. 

2.1 Problem with dynamic reporting of future capability
Problem surfaces when that duty cycle parameter is updated after UE has made a transmission. If UE sends the information about changed dutycycle capability and network schedules UL, the UE capability changes after first transmitted symbol if  sliding average of evaluation period is assumed. The creates ambiguity between UE and network on what is the UE capability at a given time. The problem in timeline is shown in the Figure 1.    
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Figure 1 Dutycycle updating timing diagram

In Figure 1, UE informs network with the dutycycle capability, network then schedules the grant 1. But because UE transmits, its capability is changed, and it is dependent on the power level of the transmission. UE then sends new dutycycle and resets the evaluation period timer.  If network has assigned new grant before it knows about the new capability, UE has to back off the power to be compliant. Part of the problem is that network can not know without additional signalling the transmitted power level, only the duration of the granted transmission.  
The evaluation period in the Figure 1 is assumed to be reset every new report. Alternatives are to use sliding average or constant e.g. use subframe numbers to refer to evaluation period but to conclude how to do the reporting, the time and validity period of the reported output power capability should be discussed.  
Observation 1: Timing aspect of the transmission capability reporting is ambiguous and needs further discussion
2.2 Dutycycle vs energy headroom reporting

If UE reports remaining energy headroom in relation to the power headroom and reports the power headroom of the current transmission, network can calculate how much it can schedule for any evaluation period and make decision. In Figure 2 difference between dutycycle and energy headroom is illustrated. For Figure 2 a) case, UE would be able to transmit but network does not schedule because duration of the transmission used all available time. For Figure 2 b) case, network can plan transmissions so that the area of the combined shaded area is below what UE reports as current evaluation period capability.      
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Figure 2 Dutycycle vs energy headroom reporting

With energy headroom concept the future capability problem still persists, and further discussion is needed but network at least has ability to schedule multiple grants.  
Observation 2: Reporting remaining energy headroom given network more flexibility for scheduling
If dutycycle capability reporting is always referred to the maximum power level and the actually transmitted power in relation to the maximum power level is reported in PHR, dutycycle capability becomes same as energy headroom reporting.  

Proposal: Dynamic reporting of UE’s restricted output power capability because of RF exposure problem contains enough information for network to deduct remaining energy for transmissions

Before further deciding details, the evaluation period needs more discussions. 
Conclusion
We discussed problems with dynamic output power capability reporting and made one observation:

Observation 1: Timing aspect of the transmission capability reporting is ambiguous and needs further discussion
We further discussed reporting only duty cycle and reporting duty cycle in relation to power headroom and observed that:
Observation 2: Reporting remaining energy headroom given network more flexibility for scheduling
And to progress the work towards a high quality solution, we proposed:

Proposal: Dynamic reporting of UE’s restricted output power capability because of RF exposure problem contains enough information for network to deduct remaining energy for transmissions
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