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1 Introduction
In RAN4#101e meeting, a WF [1] on half-duplex and full-duplex switchable operation for HPUE FDD bands was approved. A possible solution for HPUE FDD band and an example architecture is proposed in the WF.
In this contribution, we would like to discussed half duplex operation for FDD HPUE. 
2 Discussion

When there is a high pass loss, UE will transmit at maximum output power for UL. At the same time, DL usually experience the similar high pass loss, UE receive the DL signal also near REFSENS level. Due to the narrow duplex gap of FDD band and higher MOP of HPUE, the interference from UL transmission will be higher. Even UE work in full duplex mode, DL signal suffering higher interference may cause more retransmission. The system performance gain may not work as expected. Half duplex operation avoids this kind of DL throughput downgrade and fully uses high MOP of HPUE.
Meanwhile, due to SAR regulation, the UL of HPUE is either restricted by max transmission time, or by max transmission power. If the restriction only relies on transmission power, the necessary of HPUE is questionable.  Considering the purpose of HPUE, restricting UL transmission time seems a better solution. 
Proposal 1: Considering DL throughput downgrade and UL transmission time restriction, half duplex operation for FDD HPUE is proposed as an optional feature.   
In the WF, an example architecture is shown as the following picture, it bypasses the high insertion loss duplexer to improve output power capability and potentially saves UL power consumption. Meanwhile, more RF components increase implementation complexity and cost. 
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Beside the above example architecture, the legacy FDD architecture as the following picture can also be used with half duplex operation. No extra RF component is needed, the only restriction is for the scheduling, the network has to restrict the DL/UL scheduling as half duplex when UE Tx power is above 23dBm to avoid the Tx leakage to DL. The similar MSD improvement as the example arch in the WF.
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Proposal 2: Considering legacy FDD architecture already support it without extra RF components cost, half duplex scheduling for FDD HPUE is proposed when UE transmit power above 23dBm. 

After introducing half duplex operation in FDD, how to split the DL and UL is needed to solved. When the network schedule UE in half duplex mode, too much transmission time of UL will impact the DL throughput, and UE may not be able to reach high power above 23dBm for longer UL transmission. Too little UL transmission time cannot fully use the HP capacity. To help the network split DL and UL in the half duplex scheduling, the duty cycle that the maximum UL transmission time within SAR limit is proposed to be reported. 
Proposal 3: The signaling of duty cycle is proposed to reported for the half duplex operation.
3
Conclusions

In this contribution, we discussed the possible half duplex solution for the FDD HPUE and make the following proposals. 

Proposal 1: Considering DL throughput downgrade and UL transmission time restriction, half duplex operation for FDD HPUE is proposed as an optional feature.   

Proposal 2: Considering legacy FDD architecture already support it without extra RF components cost, half duplex scheduling for FDD HPUE is proposed when UE transmit power above 23dBm.
Proposal 3: The signaling of duty cycle is proposed to reported for the half duplex operation.
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