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1 Introduction
The SAR issue on NSA FDD-TDD has been discussed several meetings. During RAN4 #92 meeting, the following six options were agreed as WF [1] for further discussion. In the last meeting, another WF [2] was agreed that option 2 and 4 need to be excluded due to nearly no company support, the next step is how to down select from the remaining options (it was agreed no new solution will be discussed in RAN4#93). This contribution gives a further discussion on this issue based on the guidance from the WF [2].
Options listed in the WF [1] during RAN4#92:
[image: image1.png]* General

The following options will be discussed for both casel and case2.

* Target on down selection on UE reporting capability solutions based on the
following Options, and any new solution will not be discussed in RAN4#92bis.

Optionl report EN-DC total Duty cycle(Duty threshold) based on Duty, 1g*(Pre/ Pog) +
Dutyng*(Pnr/ Pas) < Duty threshold[2][6]

Option2 report Duty, ¢ based on NR TDD sub-frame configuration[5]

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

Option4 report SAR ., based on Duty re*(Pire/ Pas) + SARpo*Dutyng*(Pag/ Pos) < 50%/5]
Option5 report SAR.;;, and EN-DC total Duty cycle(Duty threshold) based on Duty, rg*(Pr¢/
Pas) + SARo*Dutyne*(Par/ Pos) < Duty thresholdf1]

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

* Target on finishing this Sl in RAN#86




2 Discussion

Base on the extensive discussion in the last meeting, it was agreed that the next step is how to down select from option1, option3 and option5 in term of specification impacts, BS and UE implementation and flexibility perspective. Here we compared these options based on above factors.
Specification impacts

Option1 and option3 only need to report one parameter, but option 5 need to report two parameters. More than that, option 3 is the most close to the TDD+TDD HPUE solution which are both based on fixed dutycycle on LTE to derive the maximum uplink dutycycle capability of NR. Though there are differences between TDD+TDD and FDD+TDD configuration, it is beneficial for specification uniformity if the similar approach is used both for TDD+TDD and FDD+TDD NSA operation considering FDD is also as TDD-like operation.
Observation 1: For the specification impacts, option1 and option3 is better than option5, and option3 is beneficial for specification uniformity between FDD+TDD and TDD+TDD NSA operation.
BS and UE implementation
From BS side, compared to option3, option1 and option5 need BS to aware not only the reporting parameters but also the corresponding formula, it should be decided whether the corresponding formula is also need to specified in the spec and which spec is involved? On top of that, in order to correctly check whether current setting can meet the overall maximum uplink duty cycle, it requires both exactly current dutycycle from LTE and NR side and furthermore it may also need a unify evaluation window for dutycycle between LTE and NR. Whether this impose a tight coordination between LTE BS and NR BS should be for further check. Furthermore, as stated in [3], for option5, since the BS scheduling needs to take care of different reported SAR ratio among different UEs, it may also further increase the complexity of the network side. On the contrary, option3 is a very direct way that BS only needs to compare whether the current dutycycle of NR exceed the reporting maximum uplink dutycycle or not. 
Observation 2: For the complexity of BS side, option3 is the best, and option 5 is the worst which may impose on a tight coordination between LTE side and NR side.
From the UE implementation point of view, the SAR effect differences for FDD and TDD bands need to be considered. However, since it is very difficult to identify the accurate value of the SAR ratio [4] considering the SAR test is very complicated and affected by various factors, option5 which needs to directly report SAR ratio is the highest complexity among these options. We prefer option3 since it takes the effect differences implicitly by the report of maximum dutycycle capability which does not need to test SAR for each band directly.
Observation 3: For the complexity of UE side, option 3 is the best and option 5 is the worst. 
Scheduling Flexibility
In theory, option1 and option5 could give more BS scheduling flexibility compared to option3. However, as mentioned in above BS complexity part, it may base on a tight coordination between LTE BS and NR BS which may increase the complexity of BS side. In the other hand, the BS scheduling flexibility of option3 could be also increased by using sets of LTE reference configurations. Furthermore, the dutycycle in actual deployment doesn’t change very frequently, so whether it really need such scheduling flexibility is also need to be considered. However, the study on how many sets of maximum dutycycle capability need to be reported may be another hard topic.
Observation 4: For the scheduling flexibility, option1 and option5 is better than option3, but the flexibility of option 3 could be also increased by using sets of LTE reference configuration. 
From above analysis, it can be concluded that option1 and option5 have more scheduling flexibility than option3, but option3 has the best position in term of specification impact, BS and UE implementation. Considering the urgent timeline of this SI, option1 may be also a good choice since it doesn’t need to take time to study on how many sets of maximum dutycycle capability compare to option3. We think it is very hard to make a decision between option 1 and option3. However, since option5 is the worst from the impact on specification and BS, UE implementation of view, it is proposed that option5 should be excluded from the alternative options.
Proposal: it is proposed that take option1 or option3 as the SAR solution for NSA for FDD-TDD high power UE, option5 shall be excluded.
3 Conclusion

In this paper, we compared to option1, option3 and option5 based on the factors on specification impacts, BS and UE implementation and flexibility perspective and made the following observations.

Observation 1: For the specification impacts, option1 and option3 is better than option5, and option3 is beneficial for specification uniformity between FDD+TDD and TDD+TDD NSA operation.
Observation 2: For the complexity of BS side, option3 is the best, and option 5 is the worst which may impose on a tight coordination between LTE side and NR side.
Observation 3: For the UE implementation point of view, option 3 is the best and option 5 is the worst. 
Observation 4: For the scheduling flexibility, option1 and option5 is better than option3, but the flexibility of option 3 could be also increased by using sets of LTE reference configuration. 
Based on above observations, the following proposal is provided.
Proposal: Take option1 or option3 as the SAR solution for NSA for FDD-TDD high power UE, option5 shall be excluded.
Reference

[1] R4-1910388, WF on EN-DC HPUE FDD+TDD, China Unicom,  CHTTL, China Telecom
[2] R4-1913077, WF on EN-DC HPUE FDD+TDD, China Unicom,  CHTTL, OPPO, China Telecom, Huawei, HiSilicon
[3] R4-1911264, Discussion on the UE capabilibity solutions for EN-DC FDD-TDD High Power UE
CHTTL

[4] R4-1908568, Discussion on NSA FDD-TDD high power UE, ZTE Corporation
