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This contribution shows our view on DL/UL transmission direction. 
Discussion
UE specific configuration of how to interpret "Slot format related information (SFI)"
UE specific configuration of how to interpret "Slot format related information (SFI)" is necessary from following reasons.
TDD almost no cell level GP operation
Guard time is required for DL-UL switching and UL-DL switching. In DL-UL, the necessary guard time is 2 x propagation delay and component switching time. In UL to DL switching, the necessary guard time is only component switching time. In LTE, DL-UL switching time is realized within special subframe. As the propagation time is different among the deployment, multiple sets of special subframe configurations are supported. UL-DL switching time is realized at the end of the subframe before DL. Even if propagation delay is small, because of RF/BB component switching time, according to the discussion at the time of LTE, 10 to 20 us order period would be required.
In NR, multiple subcarrier spacings are supported and the order of one symbol length is 71.43 us, 35.71 us, 17.86 us and 8.93 us for 15 kHz, 30 kHz, 60 kHz, 120 kHz subcarrier spacing respectively. Explicit reservation of component switching time could be necessary as to drop a symbol could mean one or some codeblock can be dropped and the whole codeword  (or CBG) can be failed when the data is mapped as frequency-first mapping. On the other hand, propagation delay part of switching period can be omitted by the following operation.
- The UE receiving DL before cell level UL does not transmit anything in the beginning of UL.
- The UE transmitting UL just after cell level DL does not transmit anything at the end of DL.
Then the UE receives DL before cell level UL can have GP after DL reception. The UE transmits UL just after DL can have GP before UL transmission. The UE receives DL before cell level UL needs to be informed that no transmission happen after DL reception. The UE transmits UL just after cell level DL needs to be informed that no reception happen before UL transmission. These can be realized by setting different DL-UL period configuration for each UE separately. The behaviour is illustrated in Figure 1.

 Figure 1: Almost no cell level GP

GP can be realized within "unknown" which was agreed term for "Slot format related information" for group common PDCCH. To use "unknown" as GP usage, even if above almost no cell GP operation, different length of GP can be realized smoothly.  
Observation:  In order to allow almost no cell level GP operation, to allow DL-UL transmission direction period is set differently among UEs in a cell.
Forward compatibility
NR is expected to be enhanced in further releases. The earlier release of UEs interprets certain symbols as DL (or UL or sidelink) but the latter release of UEs interprets as UL (or DL or sidelink) are necessary. The length of "unknown" is also differently interpreted between different release UEs. It means the understanding of DL-UL period is differently understood by UEs in a cell.
Observation:  In order to allow forward compatibility, to allow DL-UL transmission direction period is set differently among UEs in a cell.
According to above discussion, we think DL-UL transmission direction period can be set differently among UEs in a cell. The group common dynamic indication of DL-UL transmission direction period means "Slot format related information (SFI)" for group common PDCCH. In order to realize different interpretation among UEs, we propose the same SFI value can be interpreted differently among UEs. This is possible by semi-static configuration on how to interpret SFI value. 

Proposal 1: UL-DL switching is realized within "unknown". 
Proposal 2: DL-UL transmission direction period should be allowed to be differently among UEs in a cell.
Proposal 3: UE specific configuration of how to interpret "Slot format related information (SFI)" are supported.

How to realize UE specific interruption of SFI over group common PDCCH
 UE specific interpretation of "Slot format related information (SFI)" over group common PDCCCH can be realized by UE specific semi-static configuration of the table for SFI value. Group common PDCCH indicates the index of the table. Depending on the UE specific contents of table, the interpretation of “index” can be different among UEs which receive same group common PDCCH. The each table entry contains the period of DL and the period of UL. In addition to the period of DL and UL, the table can contain the reservation resources of DL control, UL control, or SRS, which are in the beginning or end of the slot. Then there is no need of the independent signalling for starting/end position of PDSCH/PUSCH and resource reservation signalling for control region. The contents of tables are also semi-statically configured and it is UE specific. One of such example is shown in Figure 2. The same method can be used for UE specific indication of DL-UL transmission direction indication by semi-static indication and UE specific PDCCH in addition to group specific indication method.


Figure 2: Example of UE specific configuration of SFI

Proposal 4: UE specific configuration on how to interpret SFI is realize by setting UE specific table contains DL/UL period. The table entry is indicated as SFI. The period not indicated as neither DL nor UL is "unknown".
Proposal 5: SFI table can contain the reservation of DL control, UL control, or SRS, which are in the beginning or end of the slot.
Proposal 6: The same mechanism of SFI table for group common PDCH can be used for UE specific PDCCH and semi-static signalling of DL-UL transmission direction period indication.

The relation among UE specific PDCCH, group common PDCCH and semi-static configuration
As DL-UL transmission direction period can be indicated by multiple ways, UE specific PDCCH, group common PDCCH and semi-static configuration [1], the handling of these multiple indications needs to be clarified. Our view is the signalling should be interpreted as following order. It means more localized and more dynamic signalling are prioritized.
UE specific PDCCH >  group common PDCCH > semi-static configuration
On the other hand, we don't see the need to overwrite the indicated value. It means at the OFDM symbol level, the higher priority signalling does not overwrite the direction but it signals the direction of "unknown" symbol of lower priority signal. The "unknown" symbol in semi-static configuration can be "UL" or "DL" by group common PDCCH. The "unknown" symbol in group common PDCCH can be "UL" or "DL" by UE specific PDCCH. The other cases are handled as error by UE. By setting such rule, robustness is ensured as there can be the situation that UE specific PDCCH or group common PDCCH is miss-detected by UEs.
Proposal 7:  UE interpret the signalling as the priority order of UE specific PDCCH, group common PDCCH and semi-static configuration. 
Proposal 8: At the OFDM symbol level, the higher priority signalling does not overwrite the direction but it signals the direction of "unknown" symbol in lower priority signalling.

Conclusion
We propose following.
Proposal 1: UL-DL switching is realized within "unknown". 
Proposal 2: DL-UL transmission direction period should be allowed to be differently among UEs in a cell.
Proposal 3: UE specific configuration of how to interpret "Slot format related information (SFI)" are supported.
Proposal 4: UE specific configuration on how to interpret SFI is realize by setting UE specific table contains DL/UL period. The table entry is indicated as SFI. The period not indicated as neither DL nor UL is "unknown".
Proposal 5: SFI table can contain the reservation of DL control, UL control, or SRS, which are in the beginning or end of the slot.
Proposal 6: The same mechanism of SFI table for group common PDCH can be used for UE specific PDCCH and semi-static signalling of DL-UL transmission direction period indication.
Proposal 7:  UE interpret the signalling as the priority order of UE specific PDCCH, group common PDCCH and semi-static configuration. 
Proposal 8: At the OFDM symbol level, the higher priority signalling does not overwrite the direction but it signals the direction of "unknown" symbol in lower priority signalling.
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