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1 Introduction
In RAN4-95e meeting, the remaining open issues from previous 94-bis-e meeting were further discussed (i.e. the mechanisms when capability parameters are missing, the mechanisms when UL EN-DC scheduling exceeds the capability, as well as issues on “blind” scheme) [1]. And it was proposed in RAN-88e to use Rel-15 UE-based (P-MPR) control as baseline for Rel-16 and ensure the PC2 HPUE in the FDD+TDD EN-DC implementation [2]. However, consensus cannot be reached by companies. This paper shares our views on the available solutions and initial considerations on the way to finalize this WI.

2 Discussion
2.1 Solution
There are several candidate options for each open issue, with three main solutions available, duty cycle reporting, the blind scheme, and UE-based P-MPR.
The P-MPR method is based on UE implementation, it could always be used by UEs to meet SAR requirements. However, there is a drawback that the network is unaware of how the UEs behave under P-MPR. Even if P-MPR is always available, it should not be the only available solution for FDD+TDD ENDC PC2 UE.
Observation 1: P-MPR is always available for UE to comply with SAR.
Proposal 1: The Rel-15 UE-based P-MPR should not be the only available solution for FDD+TDD ENDC PC2 UE.

The duty cycle reporting based solution was supported by most of the interested companies including operators, network vendors, UE and chipset vendors. This scheme denoted as “feedback-based” takes advantage of UE capability reporting so that the base station has a priori knowledge to optimize scheduling for the UE, and UE could have default value of maxNRDuty for two cases of LTE and NR power combination. The “blind” scheme does not require any knowledge from UE side and configures LTE power and NR duty cycle values towards UE. This scheme might potentially increase complexity and additional test efforts for UE. There are also some concerns that restricting maximum LTE Tx power would shrink the cell coverage and impact on customer experience. According to outdoor field test in China Unicom’s LTE commercial network (i.e. urban area), there is 29.6% UEs with PLTE of 21dBm~23dBm, as shown in the figure1. For the indoor scenarios in the same urban area, due to the extra penetration loss, there would be larger portion of UEs transmitting in a higher Tx power to receive/transmit signals from outdoor eNB. It’s therefore not reasonable to constrain PLTE to some specific transmission power.

[bookmark: _GoBack][image: ]
Figure 1 Outdoor area field test results for PLTE

Proposal 2: FDD+TDD ENDC PC2 UE shall follow the existing mechanism of TDD+TDD ENDC PC2 to keep consistency in Rel-16, i.e. using default duty cycle values when the capability parameters are absent, and fallback to PC3 when the UL EN-DC scheduling exceeds the UE capability.

As the solution of fallback to PC3 might not be the most efficient way to utilize available Tx power, and this issue is related to the optimizations for the fallback solution, which impacts on the behaviour of all types of high power UE. This topic could be further studied and discussed in TEI16. 
Observation 2: EN-DC Power class fallback improvement has already been discussed in previous RAN4 meetings, which can be further studied in TEI16.

2.2 Default Duty Cycle Values
For the default MaxNRDuty values, we propose the following value sets:
· Corresponding to DutyLTE1=70%, maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}, default value in case no reporting case1=30%, case2=15%
· Corresponding to DutyLTE2=40%, maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%,}, default value in case no reporting case1=60%, case2=30%
Note: 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.

By using the default values, the total utilization efficiency is maximized. 
For DutyLTE1=70%, 70% + 30% (case 1) = 100%; 70% + 2*15% (case 2) = 100%;
For DutyLTE2=40%, 40% + 60% (case 1) = 100%; 40% + 2*30% (case 2) = 100%;

Proposal 3: Using default value sets of maxNRDuty being 30% (case 1) and 15% (case 2) for 70% DutyLTE, and 60% (case 1) and 30% (case 2) for 40% DutyLTE when capability parameters are absent if duty cycle reporting mechanism is indicated supported.
3	Conclusions
This document discusses views on the finalization of FDD+TDD ENDC PC2 HPUE. The following observations and proposals are made:
Observation 1: P-MPR is always available for UE to comply with SAR.
Proposal 1: The Rel-15 UE-based P-MPR should not be the only available solution for FDD+TDD ENDC PC2 UE.
Proposal 2: FDD+TDD ENDC PC2 UE should follow the mechanism of TDD+TDD ENDC PC2 to keep consistency in Rel-16, i.e. using default duty cycle values when the capability parameters are absent, and fallback to PC3 when the UL EN-DC scheduling exceeds the UE capability.
Observation 2: EN-DC Power class fallback improvement has already been discussed in previous RAN4 meetings, which can be further studied in TEI16.
Proposal 3: Using default value sets of maxNRDuty being 30% (case 1) and 15% (case 2) for 70% DutyLTE, and 60% (case 1) and 30% (case 2) for 40% DutyLTE when capability parameters are absent if duty cycle reporting mechanism is indicated supported.
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1. Overall Description:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Hlk506798044]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 WG RAN4 Meeting #96-Bis-e	                           October 2020, Online
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