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1 Introduction
In RAN#82 meeting, the work item of NR-U is approved in RP-182878 [1]. Regarding the frame structure, the related description in the WID is listed below:
Physical layer aspects including [RAN1]:

-
Frame structure including single and multiple DL to UL and UL to DL switching points within a shared COT with associated identified LBT requirements (TR Section 7.2.1.3.1).

-
NR-U supports a mode of operation where for a carrier and at least for intra-band CA on serving cells on unlicensed bands, all DL channels / signals can be operated with the same numerology, and all UL channels / signals can be operated with the same numerology. 
-
Subcarrier spacing for control and data channels supporting 15 kHz, 30 kHz, and 60 kHz (air-interface perspective; optionality to be discussed separately).

-
For DL data channel, support of multiple PDSCH starting positions.

-
Mechanism to detect a gNB’s transmission burst in line with the TR 38.889, Section 7.2.1.2 related to UE power consumption.
-
DL control in line with the agreements during the study phase (TR 38.889, Section 7.2.1.2) including extensions allowing dynamic change of the time domain instances in which the UE is expected to receive PDCCH, modifications enabling DRS transmissions without gaps in the time-domain, and indication of time domain COT structure; 
In this contribution, we focus on frame structure issues and present our views. 
2 Discussion
2.1 Support of multiple switching points
In LTE eLAA, within a COT, there can be one DL/UL switching point. In this way, eNB can transmit UL grant and receive corresponding PUSCH in same COT. In NR, gNB can further transmit PDSCH and receive corresponding HARQ-ACK or transmit UL grant and receive corresponding PUSCH within same COT. If there is only one DL/UL switching point within one COT, it has the benefit of less gap and lower risk of losing channel due to single DL/UL switching. However, the HARQ-ACK feedback or PUSCH transmission may be delayed to the UL burst after the reception of PDSCH or UL grant in the DL burst within same COT.

Compared to single DL/UL switching point within one COT, multiple DL/UL switching points within one COT can easily realize immediate HARQ-ACK report after reception of PDSCH transmission or fast PUSCH transmission after reception of UL grant. In that sense, multiple DL/UL switching points can simplify HARQ-ACK feedback and PUSCH transmission based on frequent DL/UL switching. However, the problem is more overhead of switching gap is introduced within COT, and an increased risk of losing the channel or collisions due to the additional switching gaps within COT. 

For the purposes of HARQ-ACK transmission, we see the main scenario in a UE-initiated transmission, where after the shared DL PDSCH transmission the UE has the opportunity to immediately convey ACK/NACK feedback in the same channel occupancy without requiring a new Cat. 4 LBT procedure. In contrast, a gNB is not required to convey ACK/NACK feedback except for the case of configured grant UL transmissions, in which case the transmission via e.g. DFI can afford a new channel occupancy with Cat. 4 LBT. 

Proposal 1: The maximum number of DL/UL switching points within one COT for a UE-initiated transmission is two, for a gNB-initiated transmission is one.
2.2 Structure Indication
Regarding the slot format, besides the DL-only and UL-only slot format, NR has specified 56 different slot formats including zero switching point, one switching point and two switching point within one slot. These 56 slot formats provide full flexibility on different UL and DL resource ratios. 

With the 56 slot formats, NR also introduces dynamic UL/DL reconfiguration in the time scale of one slot. In this way, gNB can adjust the slot structure very quickly to adapt the traffic variation between DL and UL when the channel is sensed to be available. Considering the slot duration is variable according to the subcarrier spacing, the time scale can be 0.25ms when the subcarrier spacing is set to 60 kHz. Such dynamic UL/DL reconfiguration can further improve the channel utilization efficiency. 
Regarding the slot structure indication, a group common DCI format, e.g., DCI format 2_0, is used to explicitly indicate the slot format. With the slot format indication by DCI, gNB can dynamically adjust the slot structure and quickly transmit the determined slot structure to UE. Moreover, from UE’s perspective, it can avoid not only performing unnecessarily blind detection in uplink slots but also averaging channel state estimation across DL slots and UL slots.
Proposal 2: DCI format 2_0 or other GC-PDCCH is used to explicitly indicate the slot format for unlicensed spectrum.
2.3 New PDSCH Type B Durations

As agreed previously, new PDSCH Type B Durations will be introduced as part of NR-U:

	Agreement:
· Additional durations from 2 to 13 (other than 2, 4 and 7 which are already supported in Rel-15) for PDSCH mapping type B are supported. 

· FFS: A duration of 14

· FFS: DMRS aspects for the additional durations (Reuse Rel-15 patterns or define new patterns for these additional durations)

· Capability signalling will be defined for UEs to indicate which specific subset of durations are supported by the UE.

· FFS: Some duration(s) are mandatory for the UE to support for initial access

· FFS: PDSCH processing times for the new durations (reuse the values for durations of 2/4/7 or define new ones) 

· Note: PDCCH monitoring occasions will be discussed separately as part of the NR-U WI

· Note: This agreement does not by itself imply an increased requirement in PDSCH processing and decoding capabilities compared to Rel-15




Regarding the duration of 14 symbols, we don’t see a compelling reason for support. The corresponding functionality can be achieved without additional spec changes in our view, so corresponding specification and implementation efforts can be saved.

Proposal 3: Duration 14 in PDSCH Mapping Type B is not supported.

For the PDSCH processing time for the new durations, we assume that the starting point should be the re-use of the existing ones defined for duration 4 and 7. For longer durations of >7 symbols, we can re-use mapping type A rules. In our understanding, it would be required to show that these are not sufficient for operating the system with the new PDSCH type B durations.

Proposal 4: Apply processing time durations as defined for Type B duration 4 for new duration of 3, as defined for Type B duration 7 for new durations 5-6, and as defined for Type A duration for new durations >7.

The DM-RS design for the new PDSCH Type B durations, like already agreed for new durations of 9 and 10 symbols, is not necessary to include double symbols DM-RS in our view.

Proposal 5: No support of double symbols DM-RS for new PDSCH Type B durations..

3 Conclusion

In this contribution, we focus on the frame structure issues and present our views. 
Based on the above analysis, we have below proposals:
Proposal 1: The maximum number of DL/UL switching points within one COT needs further study.
Proposal 2: DCI format 2_0 is used to explicitly indicate the slot format for unlicensed spectrum.
Proposal 3: Duration 14 in PDSCH Mapping Type B is not supported.

Proposal 4: Apply processing time durations as defined for Type B duration 4 for new duration of 3, as defined for Type B duration 7 for new durations 5-6, and as defined for Type A duration for new durations >7.

Proposal 5: No support of double symbols DM-RS for new PDSCH Type B durations..

