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1 Introduction
In the last RAN4 #88 meeting, the radio performance requirements for configured output power was approved [1]. In the last RAN #81 meeting, however, one issue was pointed out by some companies [2-5]. The issue comes from the following equation to decide lowest value of configured transmission power for EN-DC case [1].
	If 10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)] > MIN { PEMAX, EN-DC ,PPowerClass, EN-DC}
Then 
PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) ], PEMAX, EN-DC ,PPowerClass, EN-DC}
      Else
[bookmark: _Hlk525958391]        PCMAX_ EN-DC _L(p,q) = MIN {10 log10 [pCMAX L _ E-UTRA,c (p) + pCMAX L,f,c,,NR c(q)], PEMAX, EN-DC ,PPowerClass, EN-DC}



According to this equation, there is a risk that NR transmission is unnecessarily dropped for dynamic power sharing capable UE since the allowed lowest value of maximum output power for EN-DC case is equal to the allowed lowest value of maximum output power for LTE side. To address this, a WF including general guidance for RAN4 was approved in last RAN meeting [6]. In this contribution, we provide our view on this issue.
2 Discussion
First of all, we would like consider “instantaneous” output power of uplink physical channel. The instantaneous output power can be calculated based on several complements, e.g. actual transmission bandwidth, measured pathloss, the semi-static parameters for fractional TPC, i.e. alpha and P0, and etc. For example, the output power of NR PUSCH can be calculated by the following equation [7]:
	[image: ] 



where Pcmax is the maximum output power, and it is chosen within the lower and higher limits of Pcmax derived from PEMAX, UE power class, A-MPR and etc [8]. For EN-DC case, a UE separately calculates the instantaneous output power of LTE and that of NR using this kind of equation, and if the UE has a capability of dynamic power sharing, the NR output power is reduced so that the total EN-DC output power is lower than the allowed maximum output power of EN-DC as follows [9]. 
	If the UE indicates a capability for dynamic power sharing between E-UTRA and NR and


-	if the UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG in frequency range 1, and


-	if  in any portion of slot  of the SCG, 







the UE reduces transmission power in any portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG in frequency range 1, respectively.



In the RAN1/RAN4 specifications, however, there is no further description on how to reduce instantaneous output power of NR side.

Observation 1: There is no clear description on how to reduce instantaneous output power of NR side when sum of instantaneous output power between LTE and NR is larger than allowed maximum output power in EN-DC case.
In [5], the general guidance for RAN4 to develop the requirements of configured output power requirements was approved. The motivation of this guidance is to prevent unnecessary dropping of NR packet and keep EN-DC performance. However, only maximum output power is tested in configured output power requirements, thus it is still unclear how to handle the case where the instantaneous output power is lower than the maximum output power in either or both RAT but total EN-DC output power exceeds allowed maximum output power. For example, let’s consider the following three cases:

· Case 1: 
· PPUSCH_E-UTRA (m) = 15dBm
· Note: This is instantaneous output power of LTE PUSCH in sub-frame m by Sect. 5.1.1.1 [10] 
· PPUSCH_NR (n) = 15dBm
· Note: This is instantaneous output power of NR PUSCH in slot n by Sect. 7.1.1 [9]

· Case 2: 
· PPUSCH_E-UTRA (m) = 21dBm
· PPUSCH_NR (n) = 20dBm

· Case 3: 
· PPUSCH_E-UTRA (m) = 22dBm
· PPUSCH_NR (n) = 22dBm

· Common assumption for all cases
· PCMAX L E-UTRA (m) = 21dBm, PCMAX H E-UTRA (m) = 23dBm, PCMAX E-UTRA (m) = 22dBm
· PCMAX L NR (n) = 20dBm, PCMAX H NR (n) = 23dBm, PCMAX NR (n) = 22dBm
· MIN(PEMAX, EN-DC, PPowerClass, EN-DC) = 23dBm
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Fig.1. Description of Case 1 (NR scaling is not needed)
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Fig.2. Description of Case 2 (NR scaling is needed)
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Fig.3. Description of Case 3 (NR scaling is needed)

In Case 1, the total EN-DC output power (15dBm + 15dBm = 18dBm) is lower than allowed maximum output power for EN-DC (=23dBm). In this case, there is no need to consider any power reduction/packet droppoing for NR side even though 10log10[PCMAX L E-UTRA (m) + PCMAX L NR (m)] > 23 dBm. In Case 2, on the ther hand, the output power of NR side shall be adjusted since total output power exceeds 23dBm. But in this case, the output power in both RATs is lower than Pcmax. In Case 3, NR power scaling is also needed and the output power is equal to Pcmax in both RATs. For the current requirement for configured output power in EN-DC case, at least Case 3 would be in the scope, but how to handle Case 2 is unclear. For the configured output power, in our view, it is sufficient to consider only the case where the instantaneous output power is equal to Pcmax in both LTE and NR, i.e. like Case 3, since this requirement is just to confirm whether the maximum output power of EN-DC is in appropriate range and not to confirm the functionality of dynamic power scaling/dropping. UE behavior in other cases like Case 1 and Case 2 shall be further clarified in the RAN1 specification.

Proposal 1: For the requirements of configured output power, it is sufficient to consider only the case where the instantaneous output power before NR power scaling is equal to Pcmax in both LTE and NR, i.e. like Case 3.
· UE behavior in other cases like Case 1 and Case 2 shall be further clarified in the RAN1 specification.

Proposal 2: Derive the scaling factor for NR output power assuming proposal 1.
· Detail is FFS
3 Conclusion
In this contribution, we provided our view on dynamic power sharing in EN-DC case. Our observations and proposals are as follows:

Observation 1: There is no clear description on how to reduce instantaneous output power of NR side when sum of instantaneous output power between LTE and NR is larger than allowed maximum output power in EN-DC case.

Proposal 1: For the requirements of configured output power, it is sufficient to consider only the case where the instantaneous output power before NR power scaling is equal to Pcmax in both LTE and NR, i.e. like Case 3.
· UE behavior in other cases like Case 1 and Case 2 shall be further clarified in the RAN1 specification.

Proposal 2: Derive the scaling factor for NR output power assuming proposal 1.
· Detail is FFS
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