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1 Introduction
In RAN#94-e meeting, New WI on Power Class 2 UE for EN-DC (1 LTE FDD band +1 NR TDD band) was discussed. The design of UE capability report signalling was completed, with the agreement of LTE reference configurations (DutyLTE1=70% , DutyLTE2=40%) and UE capability signalling sets (maxNRDuty1∈{30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Full_duty_supported} and maxNRDuty2∈{30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}). 
This document discusses our considerations on the remaining open issues of the fall back schemes “when UE doesn’t report capability parameters” and “when UL EN-DC scheduling exceeds the UE capability”, as cited below from the agreed way forward. [2]
2 Discussion

2.1 When UE doesn’t report capability parameter
HPUE schemes have been specified for LTE, NR SA and EN-DC (TDD+TDD). In case of UE not reporting capability parameter, the behaviors have been designed as:

· For LTE, UE DutyCycle capabilities reporting hasn’t been designed, the behaviors follow TDD UL/DL configuration of the network. UE fallbacks to PC3 when network ULduty>50% i.e. frame configuration is 0 or 6  
(LTE: 3GPP TS 36.101-1 V16.4.0)
-
if the band is a TDD band whose frame configuration is 0 or 6; or

· For NR SA, In case of UE not reporting capability parameter, it will use default value which is 50%.
(NR SA: 3GPP TS 38.101-1 V16.2.0)
-
if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or

· For EN-DC (TDD+TDD), In case of UE not reporting capability parameter, it will use default value which is 30%.
(EN-DC TDD+TDD: TS 38.101-3 V16.2.1)
-
if the field of UE capability maxUplinkDutyCycle-EN-DC is absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than 30% (The exact evaluation period is no less than one radio frame); or

Observation1: HPUE schemes of LTE, NR SA and EN-DC (TDD+TDD) all use default value when UE doesn’t report capability parameters.
For EN-DC (FDD+TDD) HPUE, it is straight forward to keep consistent with other modes, and adopt same mechanism of using default value, i.e. option1 in the WF. Regarding option2, with the spirit of compromise, one possible way is to introduce a new item in UE capability signalling. As below, if UE indicates “maxNRDuty1=Reduce_FDD_power”, then it will follow blind scheme of reducing FDD power (PLTE) and using the common UL-DL patterns on the TDD CG.
· The following capability set was agreed, corresponding to DutyLTE1 and DutyLTE2.
·  maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Full_duty_supported, Reduce_FDD_power}
· default value in case no reporting =30% if UE declares NR power class = PC3 in corresponding NR band

· default value in case no reporting =15% if UE declares NR power class = PC2 in corresponding NR band
·  maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% }
· default value in case no reporting =60% if UE declares NR power class = PC3 in corresponding NR band

· default value in case no reporting =30% if UE declares NR power class = PC2 in corresponding NR band

Reduce_FDD_power: UE follows blind scheme of reducing FDD power (PLTE) and using the common UL-DL patterns on the TDD CG.
Proposal 1: adopt option1 when capability parameters are absent i.e. using default values of maxNRDuty for two cases of LTE and NR power combination. 

Proposal 2: introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported.

2.2 when UL EN-DC scheduling exceeds the UE capability
In case the UL EN-DC scheduling exceeds the UE capability, LTE, NR SA and EN-DC (TDD+TDD) have all been designed as falling back to default power class (PC3). 
 (LTE: TS 36.101-1 V16.4.0)
· meet all requirements for the default power class of the operating band in which the UE is operating and set its configured transmitted power as specified in sub-clause 6.2.5;

(NR SA: TS 38.101-1 V16.2.0)
· 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;

(EN-DC TDD+TDD TS 38.101-3 V16.2.1)

· shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified sub-clause 6.2B.4;

Regarding the “blind scheme” which propose to “reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG”, it should be noticed that for example 20dBm@100%duty+26dBm@20%duty does not necessarily have the same exposure as 23dBm@100%duty. It means “blind scheme” will introduce additional UE test points for SAR compliance if it is adopted when scheduling exceeds the UE capability. 

Observation2: “blind scheme” will introduce additional UE test points for SAR compliance if it is adopted when scheduling exceeds the UE capability.
And there has been a Rel-16 TEI discussing optimization of power class fall back schemes which have similar concept as the “blind scheme” here i.e. achieving more than 23dBm (PC3) when scheduled UL duty exceeds the UE capability. The Rel-16 TEI has conclusion yet, and it is likely to continue in R17. 

So we propose

Proposal 3: adopt Option1 when the UL EN-DC scheduling exceeds the UE capability in R16 WI, i.e. UE should fall back to PC3.
Proposal 4: continue discussion of “blind scheme” in R17 power class fall back optimization [3].

3
Conclusions

In this contribution, we discuss the remaining open issues for EN-DC (FDD+TDD) HPUE.

Observation1: HPUE schemes of LTE, NR SA and EN-DC (TDD+TDD) all use default value when UE doesn’t report capability parameters.

Observation2: “blind scheme” will introduce additional UE test points for SAR compliance if it is adopted when scheduling exceeds the UE capability.
Proposal 1: adopt option1 when capability parameters are absent i.e. using default values of maxNRDuty for two cases of LTE and NR power combination. 

Proposal 2: introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported.

Proposal 3: adopt Option1 when the UL EN-DC scheduling exceeds the UE capability in R16 WI, i.e. UE should fall back to PC3.
Proposal 4: continue discussion of “blind scheme” in R17 power class fall back optimization [3].
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Following issues shall be further discussed in the next meeting:


Choosing “default value” or “blind scheme” when capability parameters are absent


Option1: Using default value of maxNRDuty for two cases of LTE and NR power combination


Option2: Following blind scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG


Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability


Option1: UE should fallback to PC3


Option2: Blind scheme should be followed


Target on finishing this WI is in RAN#88.
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