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1 Introduction

For a UE with two Tx paths capable of delivering 23 dBm (antenna port referred) and 26 dBm, the UE is potentially able to reach a maximum output power of 27.8 dBm. Generalizing, a UE with X dBm and Y dBm Tx paths can potentially deliver 10 log(10X/10+ 10Y/10) dBm total maximum output power. In order to define the requirement for this feature, a WI [1] was approved in RAN#93e. In the last RAN4 meeting, there are some extensively discussion on the aspect listed in the WF as follow. (It should be noted that the WF is not approved and just as reference)
	The following agreements have been reached in RAN4 #101-e

· Signaling is needed.  The details of signaling are still FFS.

· The “sum method” or some variant of it shall be considered and focused on in the study phase 

· Regulatory:  In general, regulatory requirements are per band so there are not expected to be any issues.  However, in some countries there may be regulatory limits on total power.  So, the Pemax_CA (or equivalent mechanism, P_NR for NR-CA, and there is correspoding parameter for EN-DC as defined in 36.331) needs to be in place to limit total power.

· SAR:  Existing mechanisms of P-MPR and duty cycle reporting are sufficient.  Some wording change may be needed.

· No impact to RAN1 has been identified so far

The following are still under discussion

· The scope is limited to PC5+PC3, PC3+PC2, and PC2+PC1.5 for Rel-17 where the inter-band CA/DC power class is nominally PC3, PC2, and PC1.5 respectively.  Scalability for future configurations should be considered.
· PCMAX_L:

· MSD:

· TxD UE:


This contribution provides our views on this issue.
2 Discussion
From the WF, the issues in the following is under discussion.
Signaling
From the WF, It was agreed that signalling is needed to indicate whether the UE have this increasing UE maximum power high limit capability, but the detail of signalling is still FFS. In the past meetings, it seems there are at least 5 options proposed by different companies on how to indicate the signalling as listed in the following.
Option 1: A new IE

Option 2: A new conventional power class:  For example, define PC1.8 for 27.8 dBm max power
Option 3: A conceptual power class (call it power class 0):  For example, remove requirements on composite power, each CC is treated independently.
Option 4: CA/DC power class that also indicates the PA configuration for each carrier/cell:  For example, define PC0 as 26 dBm max total output power composed of 23 dBm + 23 dBm PA configuration. (Lookup Table (LUT) method as proposed in the email summary of R4-2119916)
From our perspective, if the new requirements i.e. MOP and MSD are needed to be introduced for the feature increasing UE maximum power high limit, there are no much difference in term of the impact on RAN4 specification among option 1, option 2 and option 3. However, if no those new requirements are needed, we think option 1 or 3 is better choice. For option 4, we think the intention is to avoid the power class ambiguity due to TxD in the band combination case. However, since the intention of this capability is to make full use of power class of each band, if the architecture of the UE doesn’t allow this capability, it is not required to report.
Observation 1: which option is better may depends on whether the new requirements i.e. MOP and MSD is needed or not.
Proposal 1: option 1 or 3 is our preference if no new MOP and MSD requirements are needed.
MSD issue
As mentioned in paper [3], when deriving MSD value due to cross-band isolation, harmonic and harmonic mixing, the UL power configuration refers to power class per band. Therefore, MSD issue due to 1UL should not be reconsidered for the feature increasing maximum power high limit. However, when deriving MSD value due to 2UL case, there are only following two UL power configuration is considered

· 20 dBm + 20 dBm for PPowerClass,CA= 23dBm, power class for one band can be PC3 or PC5
· 23 dBm + 23 dBm for PPowerClass,CA= 26dBm, power class for one band can be PC2 or PC3
That is why in current spec the Tx power is defined as min{23, Pcmax_L,f,c} for PC2 CA and min{20, Pcmax_L,f,c} for PC3 CA. It can be seen that if the maximum total power of UL configuration is increasing, the MSD requirements should be reconsidered for 2UL IMD case. In other words, MSD due to 2UL case does not need to be reevaluated only if the current Tx power in the specification is not changed. 
Observation 2: when deriving MSD value due to cross-band isolation, harmonic and harmonic mixing, the UL power configuration refers to power class per band.
Observation 3: MSD does not need to be reevaluated only if the current Tx power in the specification is not changed, no matter only Pcmax_H is increasing or both Pcmax_L and Pcmax_H are increasing.
Proposal 2: MSD issue due to cross-band isolation, harmonic and harmonic mixing should not be reconsidered for the feature increasing maximum power high limit.
Proposal 3: if MSD due to 2UL case does not need to be reevaluated, the current Tx power min{23, Pcmax_L,f,c} for PC2 CA and min{20, Pcmax_L,f,c} for PC3 in the specification should not be changed for the feature increasing maximum power high limit.
SAR issue

Though SAR test is not included in conformance test, the SAR issue should be considered for UE power class more than 23dBm. In previous meeting, the SAR solution for PC2 NR inter-band CA was approved. To make BS and UE can check whether current setting on dutycycle can meet the overall maximum uplink duty cycle capability, the following equation to evaluated the average percentage of uplink symbols is specified in the spec. it should be noted this equation is derived based on the total power is PC2.
50% *( DutyNR, x /maxDutyNR,x + DutyNR, y /maxDutyNR,y )
Since the equation is simplified from the following formula, if the total power high limit is increasing, we may need to replay the P26 from ∑ pPowerClass,c
DutyNR, x *( PNR,x/ P26)*SARratioNR, x + DutyNR, y *(PNR, y/ P26)* SARratioNR, y
Proposal 4: If the total power high limit is increasing, the equation for calculating the average percentage of uplink symbols shall be changed as 
DutyNR, x *( PNR,x/ ∑ pPowerClass,c)*SARratioNR, x + DutyNR, y *(PNR, y/ ∑ pPowerClass,c)* SARratioNR, y
1 Conclusion

In this paper, we give the further analysis on increasing UE maximum power high limit and make the following observations and proposals:
Observation 1: which option is better may depends on whether the new requirements i.e. MOP and MSD is needed or not.
Proposal 1: option 1 or 3 is our preference if no new MOP and MSD requirements are needed.
Observation 2: when deriving MSD value due to cross-band isolation, harmonic and harmonic mixing, the UL power configuration refers to power class per band.

Observation 3: MSD does not need to be reevaluated only if the current Tx power in the specification is not changed, no matter only Pcmax_H is increasing or both Pcmax_L and Pcmax_H are increasing.

Proposal 2: MSD issue due to cross-band isolation, harmonic and harmonic mixing should not be reconsidered for the feature increasing maximum power high limit.
Proposal 3: if MSD due to 2UL case does not need to be reevaluated, the current Tx power min{23, Pcmax_L,f,c} for PC2 CA and min{20, Pcmax_L,f,c} for PC3 in the specification should not be changed for the feature increasing maximum power high limit.
Proposal 4: If the total power high limit is increasing, the equation for calculating the average percentage of uplink symbols shall be changed as 

DutyNR, x *( PNR,x/ ∑ pPowerClass,c)*SARratioNR, x + DutyNR, y *(PNR, y/ ∑ pPowerClass,c)* SARratioNR, y
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