3GPP TSG-RAN WG4 Meeting #98bis-e
R4-2106560
Electronic Meeting, Apr. 12-20, 2021
Title:
R17 FDD HPUE
Source:
OPPO
Agenda item:
9.4.2
Document for:
Approval
1 Introduction
FDD HPUE is under study in Rel-17, and many new issues are brought up in this SI which haven’t been considered in other HPUE work items. Among them, the SAR issue also needs to be considered carefully since there is no UL/DL configuration in FDD bands.
In WF [1], it was agreed that the PMPR will be used as baseline and how to apply duty cycle concept in FDD bands needs further study. This paper share some views on this aspect.

[image: image1.png]SAR Scheme

* Agreement: P-MPR is the baseline SAR solution.

* Companies are encouraged to study and conclude on how to apply duty cycle concept in
FDD bands in next meetings.




2 Discussion

The duty cycle based solution was introduced in Rel-15, and the main concept is to allow UE to do power back off when the scheduled UL duty cycle among “certain period” (no less than one radio frame) exceeds the reported maxUplinkdutycycle capability. 
The solution is clear from UE side, however, it is ambiguous from the NW side, for example, the statistic UL duty cycle window is UE dependent but is unknown to NW. Then even NW received the maxUplinkdutycycle capability, NW neither know the window length nor know where the window starts. So if NW want to apply this duty cycle capability precisely, then it needs to ensure the maxUplinkdutycycle can be met within all the moving windows as shown in below figure. This is a big burden for NW scheduling and no matter say different UE have different capabilities. This is nearly a mission impossible from NW side. What NW can actually do is ignore this capability in the end.
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From above discussion, it can be seen that the maxUplinkdutycycle capability finally might be a UE centric solution, and it depends on UE how to do the UL duty cycle calculation. Therefore, when we discuss how to apply the UL duty cycle to a FDD band, it only need to think about whether UE itself can meet SAR based on this duty cycle calculation and power back off. And in our view this is doable from UE side. Even FDD band can always transmit, UE can count the UL symbols for example to get the UL duty cycle in the past “certain period” and decide whether to do power back off or not.

However, whether this FDD UL duty cycle concept can be accepted by regulations is unknown. And if this is unacceptable to them then UE is likely to be tested with 100% UL which is the worst case of FDD via test mode. Then PMPR will be the only solution can be relied on. 
Observation 1:    FDD duty cycle can be calculated by UE itself and it is unlikely for the NW to align the calculation window with UE under current capability framework.
Observation 2:    It is unknown whether this FDD UL duty cycle concept can be accepted by regulations, if not then FDD HPUE has to apply PMPR.

Proposal 1:        It is proposed to conclude that the FDD duty cycle concept can be applied by UE itself.

References
[1] R4-2103273, WF on PC2 for NR FDD band, China Unicom
Symbol 1
Symbol 2
Symbol n
Symbol (n+1)
1st Frame
2nd Frame
Symbol (n+2)
3ed Frame



