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1 Introduction
In RAN4 #91 meeting, way forward for PC2 FDD-TDD HPUE was agreed in [1], and cited as below. Besides the general equation, it was mentioned that “How to reflect the SAR difference for different bands in the above equation will be further studied”. This document introduce our views on this topic.
[image: image1.emf]Duty

LTE

*(P

LTE

/ P

26

) + Duty

NR

*(P

NR

/ P

26

) ≤ Duty threshold….(1)


2
Discussion

Regarding the maximum UL duty cycle, the agreed equation is “DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold”. It has been pointed out that SAR effect of EN-DC two uplinks (i.e. LTE and NR) can be different due to different bands, different antenna locations etc. Because only one overall maximum duty cycle capability is reported [2], you have to report duty capability corresponding to worst LTE and NR combination (from total SAR perspective) in order to make sure there will not be SAR issue in all possible combination. Therefore the equation is sub-optimal.

Observation1: “SAR effect difference of two uplinks” and “reporting one overall maximum duty cycle capability” together make the equation sub-optimal.
In the parallel work item ENDC_UE_PC2_TDD_TDD, NR maxUplinkDutyCycle capability is reported corresponding to certain LTE UL/DL configuration [3]. If we apply it to the above equation (DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold), the LTE item (DutyLTE*(PLTE/ P26)) is fixed, then the reported value is determined only by NR item. By this way the SAR difference of different bands are taken into consideration implicitly. Therefore TDD_TDD HPUE mechanism doesn’t have such sub-optimal issue.
Observation2: SAR difference of different bands have been implicitly reflected in the agreed TDD_TDD HPUE solution.
Back to concerned FDD_TDD HPUE, it is desired to keep the previous agreement that only one capability is reported. Then, to reflect SAR effect difference for two uplinks we need to reduce the number of variable in equation. In principle there are 2 possible ways, (1) establish the relationship between LTE and NR items, e.g. define a LTE/NR ratio as mentioned in [4]. (2) Fix one item, then the capacity can be calculated based on another one item, i.e. same principle as TDD_TDD HPUE solution.
For example, we can fix LTE term by assuming DutyLTE=50% and PLTE=23dBm, then equation becomes as below

DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) = 0.5+ DutyNR*(PNR/ P26)
The report value can be either “0.5+ DutyNR*(PNR/ P26)” or only “DutyNR*(PNR/ P26)”.
The reference LTE configuration can also be DutyLTE=100% and PLTE=21/22dBm, then it is the method proposed in [5][6].
Proposal1: define one LTE reference configuration which is used for FDD-TDD EN-DC HPUE duty cycle capability reporting.
Regarding the LTE reference configuration, as mention above, it can be “DutyLTE=50% and PLTE=23dBm”, “DutyLTE=100% and PLTE=21/22dBm”, or some else. We propose DutyLTE=50% and PLTE=23dBm for below reasons
1) 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. 50%. 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.
2) For UL channels which don’t have better link budget for larger duty cycle, e.g. PUCCH, SRS etc. “DutyLTE=50% and PLTE=23dBm” can provide better coverage than “DutyLTE=100% and PLTE=21/22dBm”.
3) In ENDC, LTE is mainly used for maintains of control plane connectivity, not for data throughput, especially in HPUE cell edge scenario. 50% duty cycle should be enough to accomplish this task.
Proposal2: use “DutyLTE=50% and PLTE=23dBm” as LTE reference configuration for FDD-TDD EN-DC HPUE duty cycle capability reporting.
Assuming “DutyLTE=50% and PLTE=23dBm” is accepted, based on the description of TDD-TDD EN-DC HPUE in TR 37.825, the text change could be as below i.e. adding the first bullet. 

3
Conclusions

In this contribution, we introduce our views on EN-DC (FDD+TDD) HPUE
Observation1: “SAR effect difference of two uplinks” and “reporting one overall maximum duty cycle capability” together make the equation sub-optimal.
Observation2: SAR difference of different bands have been implicitly reflected in the agreed TDD_TDD HPUE solution.
Proposal1: define one LTE reference configuration which is used for FDD-TDD EN-DC HPUE duty cycle capability reporting.
Proposal2: use “DutyLTE=50% and PLTE=23dBm” as LTE reference configuration for FDD-TDD EN-DC HPUE duty cycle capability reporting.
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For case 1 PC2 FDD-TDD HPUE


Further discuss


The relationship between the duty cycle for LTE and NR, max LTE and NR power, and the maximum UL duty cycle for PC2 FDD-TDD EN-DC in the next meeting, starting from the following equation:


�


PLTE, PNR, P26 represent the maximum linear power (mW) of LTE, NR, and EN-DC power class 2 respectively; DutyLTE, DutyNR represent the normalized uplink duty cycle of LTE and NR respectively. 


Duty threshold is the maximum UL duty cycle used to maintain the PC2 power class for FDD+TDD ENDC HPUE.


The SAR effect differences for FDD and TDD bands will be considered.


How to reflect the SAR difference for different bands in the above equation will be further studied.


P-MPR can always be used by UE for SAR when necessary.


Other solutions are not precluded.





- if the percentage of EUTRA uplink symbols transmitted in a certain evaluation period is larger than 50% (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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