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1 Introduction
In RAN4 #92 meeting, way forward for PC2 FDD-TDD HPUE was agreed in [1]. There were 6 options to be down selected. Following the methodologies required in the WF, this document further discusses option3 [2] which is “report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm”.

2
Discussion

2.1 The proposed method
In option3, we define a LTE reference configuration, then DutyNR capability will be reported based on this reference configuration [2]. The LTE reference configurations can be as following
· Case1: “DutyLTE=70% and PLTE=23dBm”, corresponding to Minimum DutyNR=30%, PNR=23dBm
· Case2: “DutyLTE=40% and PLTE=23dBm”, corresponding to Minimum DutyNR=30%, PNR=26dBm
During the discussion in last meeting, it was asked to consider using sets of LTE configurations as reference. Then the reported DutyNR capability will be a set as well, e.g. 
· Case1: {DutyLTE1=70%, DutyLTE2=40%}, corresponding to Minimum {DutyNR1=30%, DutyNR2=60%}, PNR=23dBm
· Case2: {DutyLTE1=40%, DutyLTE2=20%}, corresponding to Minimum {DutyNR1=30%, DutyNR2=40%}, PNR=26dBm
Because traffic is normally downlink heavy, DutyNR=30% is close to typical network deployment. We prefer only one LTE reference configuration for each case in order to avoid unnecessary complexity. And sets of LTE configurations can also be considered if it is selected by the meeting.
2.2 Analysis
As required in the WF, we analyze the proposed method by following aspects
1) Performance 
i.e. Minimum performance based on the values of report capability
Based on the above example LTE reference configurations, Minimum/ Maximum value of DutyNR are 30% and 100% for both Case1 and Case2.
	Case1（LTE 23dBm+NR 23dBm）
	option3

	Report capability signaling
	DutyNR

	Minimum value
	30%

	Maximum value
	100%


	Case2（LTE 23dBm+NR 26dBm）
	option3

	Report capability signaling
	DutyNR

	Minimum value
	30%

	Maximum value
	100%


2) Specification impacts 
i.e. potential impacts to relevant specifications 
The proposed method is similar with the defined mechanism for TDD-TDD EN-DC HPUE, except that DutyLTE needs to be kept within the reference value e.g. 70% by BS scheduling for HPUE applicability (in TDD-TDD EN-DC HPUE, DutyLTE is implemented by LTE UL/DL configuration). 

Base on the description of TDD-TDD EN-DC HPUE in TR 37.825, the text changes of option 3 in FDD-TDD EN-DC HPUE could be as below i.e. adding the first bullet.
In addition, signaling design will be quite straight forward.  Because TDD-TDD EN-DC HPUE capability maxUplinkDutyCycle-EN-DC is reported per band combination. FDD-TDD EN-DC HPUE can reuse this signaling designed as different band combinations in smooth way.

3) Flexibility 
i.e. how to provide reasonable performance for different network configuration 
The proposal in [2] is to define only one LTE reference configuration for each case (case1/case2). The main purpose is for simplicity, and the LTE reference configuration is selected according to default NR Duty of 30% which is the typical deployment scenario, e.g. DutyLTE=70% and PLTE=23dBm, corresponding to default DutyNR=30% for PNR=23dBm in case1. The higher NR Duty can be reported as UE capabilities.
As having been pointed out in the meeting, we can also use sets of LTE configurations as reference, e.g. {DutyLTE1=70%, DutyLTE2=40%}, corresponding to Minimum {DutyNR1=30%, DutyNR2=60%} for PNR=23dBm in case1.
The flexibility is increased by using sets of LTE reference configurations. And In ENDC, LTE is mainly used for maintains of control plane connectivity, not for data throughput, especially in HPUE cell edge scenario. Adding Lower LTE Duty reference configuration for higher NR Duty can maximize the UE performance in NR uplink heavy deployments.
4) Complexity 
i.e. complexity regarding BS scheduling, UE implementation, signaling design etc. 
The proposed option3 is similar as the defined mechanism for TDD-TDD EN-DC HPUE. The only difference is DutyLTE needs to be kept within the reference value (e.g. 70%) by BS scheduling for HPUE applicability. In TDD-TDD EN-DC HPUE, DutyLTE is automatically implemented by LTE UL/DL configuration. Apart from this difference, other aspects regarding BS scheduling, UE implementation, signaling design etc are expected to be consistent with interband TDD-TDD EN-DC HPUE.
5) Consideration of the SAR effect differences for FDD and TDD bands 
i.e. whether the difference has been considered? And How?
Yes, option3 has considered SAR effect differences for FDD and TDD bands. By defining the fixed LTE reference configuration, the SAR effect differences can be taken into account in the reported NR duty capability. [2]
6) Testability 
i.e. how the proposal can be tested for SAR regulatory compliance test. How much test effort is envisioned?
It was pointed out that in FCC, use of a duty cycle only applies to TDD [5]. However it refers to the simulated network configuration. If UE has autonomous mechanism e.g. falling back to PC3 if the percentage of LTE FDD uplink symbols transmitted in a certain evaluation period is larger than e.g. 70%. It can pass the SAR test. 
And there were preliminary discussions in CCSA (China Communications Standards Association) TC9 WG3, it was agreed in principle that if 3GPP define certain FDD duty cycle for FDD-TDD HPUE, it can be used in SAR compliance test.

Regarding the test effort, two test cases are envisioned
1) LTE FDD = 100% duty, NR can be any duty according to NR TDD test configuration. UE will operate in  PC3
2) LTE FDD = reference configuration e.g. “DutyLTE=70% and PLTE=23dBm” in case1. NR duty = reported capability. UE will operate in PC2.
2.3 Relation with other options
Option 3 is similar with “Option1 report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold”. The difference is that by defining fixed LTE reference the SAR difference (if any) can be considered and BS scheduling can be simplified. 
In ENDC, LTE and NR base stations are supposed to schedule their UL/DL transmission independently, i.e. there is no inter-basestation signalling between LTE and NR about DutyLTE, DutyNR etc. It means HPUE capability cannot be guaranteed by either LTE or NR base station. For example, when NR base station schedule NR UL transmission, it does not know which DutyNR can make UE operate in PC2 i.e. not falling back to PC3, because there is not information about DutyLTE in NR base station. This problem can be avoided in opton3.
3
Conclusions

In this contribution, we further discuss option3 [2] following the methodologies required in the WF [1]
Proposal: adopt option3 for FDD-TDD EN-DC HPUE.
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Option1 report EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold[2][6]


Option2 report DutyLTE based on NR TDD sub-frame configuration[5]


Option3 report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm[4]


Option4 report SARratio based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ 50%[5]


Option5 report SARratio and EN-DC total Duty cycle(Duty threshold) based on DutyLTE*(PLTE/ P26) + SARratio*DutyNR*(PNR/ P26) ≤ Duty threshold[1]


Option6 configure Plte lower than 23dBm based on LTE 100% dutycycle[3]





- if the percentage of EUTRA uplink symbols transmitted in a certain evaluation period is larger than 70% (case 1)/40% (case 2) (The exact evaluation period is no less than one radio frame); or


- 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 [default value]% (The exact evaluation period is no less than one radio frame); or


- if the field of UE capability maxUplinkDutyCycle-EN-DC is not absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-EN-DC as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or


-  if the IE p-maxUE-FR1 as defined in TS 38.331 is provided and set to the maximum output power of the default power class or lower:


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