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Introduction

The SAR issue on NSA FDD-TDD has been discussed several meetings. And several solutions were raised by the companies [1-4] during those meetings. In the last meeting, a tentative solution summarized in the Way forward [5] was agreed as a starting point as follow.This contribution give a further discussion on this issue.
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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:

Dutye*(Pyre/ Pas) + Dutyys*(Pue/ Pas) < Duty threshold....(1)

* Pre, Pug, Pos represent the maximum linear power (mW) of LTE, NR, and EN-DC
power class 2 respectively; Dutyyre, Dutyys 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.




Discussion

In the last meeting, the solution that only one capability of the overall maximum uplink duty cycle i.e. Duty threshold as stated in the WF [5]for high power EN DC UE to meet the SAR requirement was accepted by most companies.With the knowledge of the duty cycle and the maximum power for LTE and NR, UE can easily check whether current setting can meet the overall maximum uplink duty cycle according to the equation in the WF. However, since the equation is derived by assuming equal weighting for the SAR effect between the LTE side and the NR side according to [1], some companies argued that whether it can be reasonable for the case that different SAR effects are considered in term of implementation especially when the bands are not in the same antenna and the antennas are in the different locations since the SAR value is large when the antenna is near human body, and small when far away from human body. 

Take the following figure 1 as an example, it illustrates the possible implementations for high power ENDC UE, where (1) and (2) denotes the case for sharing antenna, while (3) and (4) for separate antenna. It is obviously that the SAR difference between FDD bands and TDD bands for (1) and (2) is much smaller than that for (3) and (4). From the SAR test of  human head mode point of view, though the antenna location for (1) and (2) is different, it seem that the SAR effect between FDD bands and TDD bands could be comparable since they are both common antenna architecture. Therefore, we think the equation in the WF which is based on equal SAR effect between FDD and TDD bands could be reasonable for both  (1) and (2) though Duty threshold for (2) may be bigger than that for (1).

However, there may be a different story for (3) and (4), since the SAR difference between FDD bands and TDD bands could be very larger. If the human head mode is test for SAR, the antenna located in the top would have a larger impact on SAR requirement than that located in the bottom if equal power is considered. In other words, the band that its antenna located in the top is more sensitive to duty cycle than that in the bottom. This may make the duty cycle for FDD band in (3) or TDD band in (4) be more restricted compared to other band.
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Figure 1, different implementations for inter-band EN DC

Observation 1: From the human head SAR test point of view, the equation in the WF is more reasonable for the common antenna case rather than separate antenna case.

The possible solution for addressing above issue is that introducing a weighting factor F to the equation to consider the SAR effect difference. For example, F can be set to 1 for common antenna architecture (1) and (2), different value for for (3) and for (4) respectively.

However, in fact it is very hard to determine the exact value for the weighting factor F since SAR test is very complicated and affected by various factors. Furthermore, since there may be not only one transmission antenna for one band, which may require switching between different antennas or simultaneous transmission in two antennas, how to consider the SAR effects for these cases become more complicated and need to be further studied. In addition, above conclusion is based on the the human head SAR test mode, if other SAR test mode such as body flat SAR test mode is considered, it could be very different.

In the WF[5], it seems the solution is only applied for case 1 where both the power class for LTE and NR is 23 dBm. In our view, though the high power class 2 for TDD bands is considered in case 2 (23 dBm + 23 dBm), the mechanism should be the same as case 1. Thus it is proposed to consider generic SAR compliance solution for both case 1 and case 2.

Proposal 1: It is proposed to consider generic SAR compliance solution for both case 1 (23 dBm +23 dBm) and case 2 (23 dBm + 26dBm).

Conclusion

In this paper, we give some analysis on the equation in the WF from the implementation of view and make the following observation 1.

Observation 1: From the human head SAR test point of view, the equation in the WF is more reasonable for the common antenna case rather than separate antenna case.

We also give a possible solution on how to reflect the SAR effect difference for different bands in the equation. However, the weighting factor F in the solution is very difficult to determined due to various kinds of implementation, and need to be further studied. In the end, considering the same mechanism would be used for both case 1 (23dBm + 23 dBm) and case 2 (23dBm + 26 dBm), the following proposal 1 is provided.

Proposal 1:  It is proposed to consider generic SAR compliance solution for both case 1 (23 dBm +23 dBm) and case 2 (23 dBm + 26dBm).
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DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) *F ≤ Duty threshold    (1)








_1234567890.vsd
�

diplexer


diplexer


TRX module


TRX module


TRX module


TRX module


TRX module


FDD band


TDD band


TRX module


TRX module


FDD band


TDD band


TRX module


FDD band


TDD band


FDD band


TDD band


Top


Bottom


Bottom


Bottom


Bottom


Top


Top


Top


（1）


（2）


（3）


（4）


Common antenna case


Separate antenna case



