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1 Introduction
In RAN2 #103 meeting [1], duplex-related PDCCH monitoring issues were discussed and postponed again to this meeting. In this contribution, we will investigate this issue with considerations on half-duplex FDD operation and flexible TDD configuration.
2 Discussion
2.1 On Half Duplex FDD
According to the current MAC specification, when the UE is in active time, the UE should monitor the PDCCH. However, the half-duplex operation provides bidirectional communication non-simultaneously, i.e., only one direction (uplink or downlink) at a time. This operation, once applied, puts constraints on UE’s behaviour. A UE cannot perform PDCCH monitoring if it is required to transmit in uplink at the same time. Thus, if half duplex operation for FDD is supported, clarification in MAC that the UE is not required to monitor downlink when it is required to perform uplink transmission may be needed.
There was on discussion about half duplex FDD in NR before. Considering that the main use case of half duplex FDD operation in LTE is low cost UE or sidelink UE, it seems there is no use case for NR to support half duplex FDD in Rel-15.
In addition, half duplex is not specified in any NR specification, i.e. no stage-2 description, no capability, no corresponding configuration and no RAN1 description, which also implies that there is no discussion and conclusion to support half-duplex FDD operation. To support half-duplex FDD operation, at least a UE capability or category is needed so the gNB can schedule the UE in the right way.
Therefore, in our view, there is no need to support half duplex FDD in this release considering the use case and possible specification impacts. 
Proposal 1: RAN2 confirms that half duplex FDD is not supported in R15.
2.2 On Flexible UL/DL Configuration in TDD
3GPP TS 38.331 [2] defines the flexible TDD configuration which is proposed as an approach to modify the capacity split between uplink and downlink and increase spectrum flexibility. In such configuration, a DL-UL pattern is specified where there exist certain flexible slots and/or OFDM symbols between the consecutive DL slots/symbols (at the beginning of the DL-UL pattern) and the consecutive UL slots/symbols (at the end of the DL-UL pattern). These flexible slots and/or OFDM symbols can be all in downlink/uplink direction or partial downlink followed by partial uplink, based on the corresponding fields in the IE TDD-UL-DL-Config.
According to the RAN1 specification TS 38.213 [3, section 11.1] stated below, in the flexible symbols, the UE should perform DL/UL operations based on the corresponding indication. If the UE is configured to receive DL, the UE can perform DL operation only when the UE is not indicated to transmit in UL in at least one of the flexible symbols. Otherwise, the UE does not receive DL in the flexible symbols. Similar rules are applied when the UE is configured to perform UL transmission in the flexible symbols.
	If a UE is not configured to monitor PDCCH for DCI format 2-0, for a set of symbols of a slot that are indicated as flexible by higher layer parameters TDD-UL-DL-ConfigurationCommon or TDD-UL-DL-ConfigDedicated, when provided to a UE, or when TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigDedicated are not provided to the UE
-
the UE receives PDSCH or CSI-RS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 1_0, DCI format 1_1, or DCI format 0_1 

-
the UE transmits PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot if the UE receives a corresponding indication by a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 

If a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS in the set of symbols of the slot, the UE receives the PDCCH, the PDSCH, or the CSI-RS if the UE does not detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, or DCI format 2_3 that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS in the set of symbols of the slot. 

If a UE is configured by higher layers to transmit periodic SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 

-
the UE does not expect to cancel the transmission in symbols from the subset of symbols that occur, relative to a last symbol of a control resource set where the UE detects the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time 
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 for the corresponding UE processing capability [6, TS 38.214]
-
the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the periodic SRS transmission in remaining symbols from the subset of symbols 


Therefore, when configured with the flexible UL/DL pattern, from the UE point of view, the UE clearly knows when to perform uplink transmission and when to monitor PDCCH. From the gNB point of view, anyway the gNB cannot schedule the UE in UL slots or symbols. Thus, no ambiguity exists for the UE and the gNB when the UE is in active time of DRX. Consequently, we think there is no need to change the current MAC specification due to flexible UL/DL configuration in TDD.
Proposal 2: For flexible UL/DL configuration in TDD, no specification change is needed.
3 Conclusion

Based on the above discussion, proposals are stated as follows:
Proposal 1: RAN2 confirms that half duplex FDD is not supported in R15.

Proposal 2: For flexible UL/DL configuration in TDD, no specification change is needed.
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