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1 Introduction
In RAN4 #92bis meeting, proposals for the optimization of power class fall back were discussed [1], [2]/[3].  A WF was proposed in [4], and chair note is cited as below. This document further discusses this topic and propose our views on future work. 

2 Discussion

Currently, Uplink duty cycle has been used as main mechanism to ensure SAR compliance for HPUE, including SA HPUE, LTE TDD+NR TDD ENDC HPUE and some proposals in ongoing LTE FDD+NR TDD HPUE SI. Take SA HPUE as an example, PC2 (26dBm) UE will fall back to PC3 (23dBm) if the scheduled UL duty cycle is larger than 50% (or UE maxUplinkDutyCycle capability if reported), i.e. ΔPPowerClass = 3 dB. 
The idea to optimize power class fall back came from this sharp ΔPPowerClass = 3 dB i.e. try to optimize current 23dBm@duty>50% and find some values between 26dBm@duty<=50% and 23dBm@duty=100%, e.g. 24dBm@duty=75% etc. 
The optimization sounds very straightforward. But if we look into the condition which can trigger the power class fall back thus make the optimization useful, we will find it is a rare case. The trigger is that the scheduled ULdutycycle larger than 50% (or maxUplinkDutyCycle which is larger than 50%). This can only happen in a NR network with DL/UL configuration of UL duty more than 50%.  Mobile traffic is normally downlink heavy and network is usually configured in such way. Below table list defined 6 NR UL/DL Configurations in CCSA [4]. Although CCSA only represent Chinese market. These configurations can still be referred to as the typical scenarios in the real network deployment. There is only 1 configuration (#6, only for n79) with UL dutycycle >50%. 
Table 1 NR UL/DL Configuration supported in CCSA specs [5]
	NR UL/DL Configuration
	1
	2
	3
	4
	5
	6
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	Others

	Mandatory bands
	n41、n79
	n41
	n78、n79
	n79 (optional)
	n79
	n79
	optional

	UL dutycycle 
	23%
	23%
	33%
	43%
	23%
	63%
	


Even in this only one configuration with UL dutycycle >50%, current specs provide many potential mechanisms to avoid power class fall back e.g. 
1) UE capability of maxUplinkDutyCycle which is larger than 50%, and can be up to 100%.
2) BS scheduling, it is easy for BS to schedule UE UL dutycycle <50% in an UL dutycycle=63% network. Marginal throughput loss is anticipated between 50%@26dBm and 63%@24dBm, because of same total UL energy. 
3) UL duty evaluation period optimization. Current specs say “The exact evaluation period is no less than one radio frame”, UE is allowed to optimize this period to avoid PC fall back due to bursty traffic.
4) Last but not the least: P-MPR is always available. For example, UE can report 100% duty capability to avoid any possible power class fall back, and rely on P-MPR for SAR compliance.
Observation 1: UE power class fall back is a rare case in the real network scenarios.
Observation 2: Current specs provide many potential mechanisms to avoid power class fall back. 
As having been pointed out during the discussion, some proposed optimization mechanisms may increase the test effort. For the test of transmitted power, the problem can be somewhat relieved by selecting test points appropriately in 3GPP. However the conditions for SAR compliance test are more concerning, and which is defined outside 3GPP. Currently 50%@26dBm and 100%@23dBm are two worst cases, and thus can be used for SAR testing. During the discussion, it seems that some proposals may significantly increase the necessary test points for SAR compliance. 
Observation 3: Some proposed optimization mechanisms may significantly increase UE test effort.
Considering power class fall back is a rare case in real network scenarios, current specs have provided many potential mechanisms to avoid power class fall back. It may not to be worth introducing such optimizations. Therefore we propose:

Proposal 1: optimizations for power class fall back only be studied as new feature with UE capability.
Proposal 2: proposed mechanisms shall justify the performance gain under practical network configurations.
3
Conclusions

In this contribution, we discuss the optimizations for power class fall back and propose our views on future work. 
Observation 1: UE power class fall back is a rare case in the real network scenarios.
Observation 2: Current specs provide many potential mechanisms to avoid power class fall back.

Observation 3: Some proposed optimization mechanisms may significantly increase UE test effort.
Proposal 1: optimizations for power class fall back only be studied as new feature with UE capability.

Proposal 2: proposed mechanisms shall justify the performance gain under practical network configurations.
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Power class fall back will be continually discussed under TEI16 with the assumption that final solutions shall have limited other WG impact except RAN2 capability signalling


Chosen one of the following optimized mechanism in RAN4#93 based on analysis from performance, specification impact and implementation aspects


Liner assumption of maxUplinkdutycycle with or without capability signaling


Step function of maxUplinkdutycycle approach with or without capability signaling


Introducing specific MPR for SAR


ΔPPowerClass capability reporting





Chair note


Commmon understanding: No further PC2 fallback discussion in Rel-15. Whether to have REl-16 solution for PC2 fallback will be discussed in the next meeting considering the outcome from onging WI/SI
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