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1
Introduction
In RAN1 #61 bis, support for Half Duplex operation was agreed and corresponding LS was sent to RAN WGs [1]. However, it seems it needs to be further clarified how such features would be implemented in the technical specifications. This contribution provides our views on some aspects on Half Duplex FDD operation and proposes the way forward on this work.
2
Discussions

Initial analysis on some aspects is provided as follows:
Benefits to UE complexity
One of the main objectives of Half Duplex FDD operation is to reduce UE complexity by removing duplexer. However, if the duplexer would be removed, some other filter would be required to meet some RF requirements, such as spurious emission requirements and Rx blocking requirements. It indicates that benefits to UE complexity of Half Duplex FDD operation might be lower than expected. Feedbacks from UE vendors would be requested on this aspect.
Another benefit might be to reduce self-interference due to transmitter noise, which has intensively been discussed in the recent RAN4 meetings. In general, cell edge users, whose transmission power would be high, would transmit uplink signals with small transmission bandwidth to improve received SIR in BS, while cell vicinity users, whose transmission power would be low, could transmit uplink signals with large transmission bandwidth. It implies that the self interference due to transmitter noise would not be problems in real network, and benefits of reducing self-interference would be limited to some particular frequency bands, in which self-interference caused by transmitter noise would be significant due to small RX/TX pass bandwidth and small RX-TX duplex gap.
Proposal 1: Actual benefits to UE complexity of Half Duplex FDD operation should be clarified further.
Drawbacks in System performance
Current L1/L2 specifications are based on Full Duplex FDD operation and not optimised for Half Duplex FDD operation. DL signals (DL Grant, UL Grant, DL-SCH, and ACK/NACK for UL-SCH) and UL signals (UL-SCH and ACK/NACK for DL-SCH) are closely related to each other. Some periodical signals, such as CQI (UL), Sounding RS (UL), and TPC command (DL), are also transmitted. It indicates that freedom of DL and UL scheduling and transmission cycle of the periodical signals would be restricted, and as a result throughput gains due to frequency selective packet scheduling in DL/UL would significantly be reduced. It is felt that further verification on this aspect would also be required.
Furthermore, RSRP measurements for handover are also required in DL. Measurements performance in Half Duplex FDD operation would also be studied to ensure stable mobility performance.
Proposal 2: Performance degradation due to Half Duplex FDD operating should be studied.
Frequency bands supporting half duplex operation
As discussed so far, benefits of Half Duplex operation might be limited to some particular frequency bands, and on one hand some performance drawbacks would be expected. Therefore, it would be a straight way forward to limit Half Duplex FDD operation in such particular frequency bands. This approach could reduce work load in each RAN WG and minimize the impacts on standardization work for Full Duplex FDD operation.

Proposal 3: Half Duplex FDD operation should be limited to some particular bands, even if clear necessity of Half Duplex FDD is identified in RAN4.
Timeframe
Unfortunately, there are some remaining issues for the standardization work for Full Duplex FDD operation, and further intensive work would be required in each WG. It implies that the introduction of Half Duplex FDD operation could delay the launch of the normal Full Duplex FDD operation. One option would be to delay the work for the Half Duplex FDD operation to Release 9 timeframe.
Proposal 4: Possibility to delay the work for the Half Duplex FDD operation to Release 9 timeframe.
3
Conclusions
This contribution provided our initial analysis on Half Duplex FDD operation in LTE. Proposals on the way forward are listed in the following:
Proposal 1: Actual benefits to UE complexity of Half Duplex FDD operation should be clarified further.
Proposal 2: Performance degradation due to Half Duplex FDD operating should be studied.
Proposal 3: Half Duplex FDD operation should be limited to some particular bands, even if clear necessity of Half Duplex FDD is identified in RAN4.
Proposal 4: Possibility to delay the work for the Half Duplex FDD operation to Release 9 timeframe.
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