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1 Introduction
A contribution of [1] in RAN4#93 pointed out that there is a case where the current specification allows more than or equal to 3 dB power reduction such as MPR and PC3 fallback to be applicable simultaneously. This allows the UE to use unnecessary power reduction by 3 dB at maximum as elaborated in this paper. 
This contribution addresses this issue and propose a solution without a new signaling introduction.
2 Discussion
<A case where PEMAX,c (P-Max) is larger than or equal to 23 dBm>

A contribution of [1] in RAN4#93 pointed out that there is a case where the current specification allows more than or equal to 3 dB power reduction such as MPR and PC3 fallback to be applicable simultaneously. This allows the UE to use unnecessary power reduction by 3 dB at maximum. The contribution of [1] shared a specific example such that if a PC2 mode UE is transmitting a signal modulated with UL 256QAM with up to 6.5 dB MPR and the UE’s scheduled UL duty cycle is more than that UE’s signaled maxUplinkDutycycle, the UE is allowed to use 9.5(3 + 6.5) dB power reduction in total.

PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


PCMAX_L,f,c = MIN {PEMAX,c- ∆TC,c,  (PPowerClass - ΔPPowerClass) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass - ΔPPowerClass }

The above issue raised in [1] would be valid since the purpose of ΔPPowerClass was to allow a UE to reduce the transmit power down to 23 dBm to satisfy SAR with ease in case the scheduled UL duty cycle to the UE excesses the signaled maxUPlinkDutycycle or 50% if the capability is not signaled.

More specifically, in case the value of MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) is more than or equal to 3 dB, ΔPPowerClass shall be 0 dB since the UE is already allowed to reduce its output power down to 23 dBm.

Moreover, even if MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc)  is less than 3 dB, the current specification allows the UE to use unnecessary power reduction to some extent. For instance, in case MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) = 2 dB, it is suffice to allow the UE to have ΔPPowerClass = 1 dB. The relationship between the required ΔPPowerClass and MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) is summarised in Table 2-1 where the UE’s scheduled UL duty cycle is more than that UE’s signaled maxUplinkDutycycle.
Table -1: Relationship between ΔPPowerClass and MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc)

	ΔPPowerClass
	MAX(MPRc + A-MPRc+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc)

	3 dB
	0 dB

	2 dB
	1 dB

	1 dB
	2 dB

	0 dB
	3 dB


Thus, to avoid unnecessary power reduction, we propose the following.

Proposal 1: ΔPPowerClass for a power class 2 capable UE shall be defined as follows

if MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) is less than 3 dB, ΔPPowerClass shall be 3- MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) dB

Else if  ΔPPowerClass shall be 3 dB.

<A case where PEMAX,c (P-Max) is lower than 23 dBm>

The current specification allow a UE to use ΔPPowerClass of 3 dB even when P-max of 23 dBm or lower is indicated. In our understanding, this would misuse the original purpose of ΔPPowerClass since as far as the transmitted power is capped up to 23 dBm, there is no reason to allow to reduce PCMAX_L,f,c by ΔPPowerClass in addition to MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc). By denoting MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) = “a” and assuming  ∆TC,c = 0 dB for simplicity, the PCMAX_L,f,c becomes as follows.


PCMAX_L,f,c = MIN {PEMAX,c,  (PPowerClass - ΔPPowerClass) - a}
Table -2: cases where unnecessary power reduction happens when P-max is lower than 23dBm
	P-Max
	a
	PPowerClass-ΔPPowerClass-a
	PCMAX_L,f,c 
	Proper PCMAX_L,f,c 
	unnecessary 
power reduction

	22
	0
	23
	22
	22
	0

	22
	1
	22
	22
	22
	0

	22
	2
	21
	21
	22
	1

	22
	3
	20
	20
	22
	2

	22
	4
	19
	19
	22
	3

	22
	5
	18
	18
	21
	3

	21
	0
	23
	21
	21
	0

	21
	1
	22
	21
	21
	0

	21
	2
	21
	21
	21
	0

	21
	3
	20
	20
	21
	1

	21
	4
	19
	19
	21
	2

	21
	5
	18
	18
	21
	3

	21
	6
	17
	17
	20
	3


Perhaps ΔPPowerClass has been applied to accommodate the followings.

-
if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;

-
shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

PCMAX_H,f,c is, however, capped by P-max. Thus, we do not need to apply ΔPPowerClass to the configured power formula since this just allows unnecessary power reduction.
Proposal 2: ΔPPowerClass shall be 0 dB when P-max is lower than 23 dBm.
The proposal is a correction of the fundamental error of the current requirement. It is quite unfortunate to apply unnecessary power reduction to a HPUE capable UE since mobile industry introduces this high performance feature of HPUE at the sacrifice of the cost, in reality, wrong requirements have capped its expected performance. Thus, we propose to apply both proposal 1 and 2 to Rel15 and beyond.
3 Conclusion

We propose the followings. We also provided a companion CR of [2].
Proposal 1: ΔPPowerClass for a power class 2 capable UE shall be defined as follows for Rel15 and beyond
if MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) is less than 3 dB, ΔPPowerClass shall be 3- MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) dB

Else if  ΔPPowerClass shall be 3 dB.
Proposal 2: ΔPPowerClass shall be 0 dB when P-max is lower than 23 dBm for Rel15 and beyond.
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