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1 Introduction
In RAN#94-e meeting, the design of UE capability report signalling was almost completed. In RAN#94-e-bis and RAN#95 meeting, though a WF [1] is agreed, there is basically no concrete progress, and the basic questions in early WF [2] still holds which listed below. 
In RAN#88, the discussion was also conducted, and a new option which only utilize P-MPR for Rel-16 was also raised in [3].  But this is also controversial and no WF was reached.

This document re-submit our previous considerations and proposed compromise [4] which we think is still valid. We also provide additional views on what is newly proposed in RAN#88.
In addition, a draft LS which do not consider “blind scheme” is identical to previously submitted [5] is also attached for information. If a solution or compromise can be reached, we can update it based on current version. A flow chart of the draft CR is also attached to facilitate people’s understanding. The picture was also attached in the RAN4#95 WF [1].
2 Discussion

2.1 When UE doesn’t report capability parameter
This section is a re-submission of [5].
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
This section is a re-submission of [5].
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 it is proposed:
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 [6].
2.3 On P-MPR as a way
In RAN#88, there is a new proposal to use only P-MPR for Rel-16 FDD-TDD EN-DC HPUE, and give up both duty cycle based solution and the “blind scheme” as another possible compromise. Admittedly may also work, this might be an unfortunate option which basically given up what had studied in the previous SI and WI. 
Though flexible enough for both UE and network side, this also means that no other coordination could be done between UE and network and system behaviours may depend more on implementation. In addition, the scheme used here is also likely to be the basis for other Rel-17 WI PC2 UE for NR inter-band CA and SUL configurations in [7], thus have larger impact than the current WI. So it is proposed to consider this only as the last option.
Proposal 5 (New): Consider P-MPR only as the last resort to solve the Rel-16 FDD-TDD ENDC HPUE fallback issue.
3
Conclusions

In this contribution, we discuss the remaining open issues for EN-DC (FDD+TDD) HPUE, and resubmit 
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 [6].
In addition, the following new proposal is provided:
Proposal 5 (New): Consider P-MPR only as the last resort to solve the Rel-16 FDD-TDD ENDC HPUE fallback issue.
A flowchart for accompanying CR [8], which is the same to what attached in [1], and a draft LS have been attached in the Annex. These two have not consider “blind scheme” yet.
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1. Overall Description:

RAN4 has discussed the SAR issues for PC2 inter-band EN-DC (Case1: LTE FDD PC3 + NR TDD PC3, Case2: LTE FDD PC3 + NR TDD PC2). It is agreed to introduce 2 UE capabilities of maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 which indicate the maxUplinkDutyCycle capability of NR band corresponding to different LTE reference configurations i.e. LTE band’s maxUplinkDutyCycle of 70% and 40%. 
The maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 capabilities for PC2 inter-band EN-DC (TDD+TDD) are optional, when the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than its capabilities (The exact evaluation period is no less than one radio frame), the requirements for PC2 inter-band EN-DC (FDD+TDD) are not applicable, and the corresponding requirements for a PC3 inter-band EN-DC (FDD+TDD) UE shall apply. 
The capabilities of maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 are reported by UE as a per band combination capability. The granularity is 10%. The value range is as below: 
· maxUplinkDutyCycle-FDD&TDD-EN-DC1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}
· 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
· maxUplinkDutyCycle-FDD&TDD-EN-DC2 ∈ {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
Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow Full_duty_supported capability. 
2. Actions:

To RAN 2:

RAN4 kindly asks RAN2 to take the above agreement into consideration and design the capability signalling.

3. Date of Next RAN4 Meetings:

TSG-RAN WG4 Meeting #97-e                          26 October-13 November, 2020   

E-meeting
TSG-RAN WG4 Meeting #98                            1-5 March, 2021                         TBD
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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