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Background
In RAN#94 meeting the following agreements were made [1].
	Agreement:
· It is identified that being able to operate all DL signal/channels with the same numerology for a carrier and at least for intra-band CA on serving cells on unlicensed bands has at least the following benefits (at least for standalone operation, FFS whether this is benefit is realizable for inter-operator measurements)
· Lower implementation complexity (e.g., a single FFT, no switching gaps)
· Lower specification impact
· No need for gaps for measurements on frequencies with a configured serving cell in unlicensed bands
· It is identified that being able to operate all UL signal/channels with the same numerology for a carrier and at least for intra-band CA on serving cells on unlicensed bands has at least the following benefits 
· Lower implementation complexity (e.g., a single FFT, no switching gaps)
· Lower specification impact
· Common interlace structure
· No need for gaps for transmission of SRS on a configured serving cell in unlicensed bands
· FFS: PRACH benefits
· FFS: same numerology for DL and UL considering switching gap



In this contribution we present our views on frame structure for NR-U operation.
 
Discussions
DL to UL and UL to DL switching within a COT
In RAN1#93, it is identified to be for further study if regulations allow a use of one-short LBT for multiple switching points, for the gap from DL transmission to UL transmission exceeding 25us [2]. Looking at ETSI BRAN regulation [3], it does not mention any prohibition against multiple switching points with gaps of >25us. 

Observation 1: 
· ETSI BRAN regulation does not mention any prohibition against multiple switching points with gaps of >25us.

Another FFS point from RAN1#93 is how many one-shot LBT attempts are allowed for the case of single switching point and gap greater than 25 us [2]. UE should be allowed to perform multiple one-shot LBT attempts. At the same time, possible UL starting timing should be limited so that multiple UEs can start their UL transmissions simultaneously. Therefore, the maximum number of attempts corresponds to the number of possible starting points of the granted UL transmission.

Proposal 1: 
· The maximum number of attempts corresponds to the number of possible starting points of the granted UL transmission.

Signal facilitating its detection with low complexity and adaptation of PDCCH monitoring periodicity
In RAN1#93 it was agreed that benefits of using a signal that facilitates its detection with low complexity can be investigated [2]. The detection of this signal can trigger the UE to resume PDCCH monitoring. In other words, the UE does not have to monitor PDCCH unless the UE detects the triggering signal. Therefore, it is beneficial for UE power saving to introduce a signal facilitating its detection with low complexity. On the other hand, it is unclear if the UE needs to be able to aware of when the gNB gets the channel and when the gNB’s COT ends. Similarly to LAA, it may be sufficient that the eNB informs UEs of UL durations where the UEs are allowed to perform a simple LBT (e.g. one-shot LBT or no LBT). Regarding the triggering signal structure, PDCCH wideband DM-RS would be a reasonable candidate, because the PDCCH needs to be transmitted prior to data transmission no matter when the gNB gets the channel. 

Proposal 2: 
· It is beneficial for UE power saving to introduce a signal facilitating its detection with low complexity.

If the UE detects the triggering signal, the UE has to resume PDCCH monitoring. For the slot where the triggering signal is detected, the UE should be able to monitor PDCCHs even outside of the configured PDCCH occasions, while the UE can perform PDCCH monitoring in the next or later slots according to the configured PDCCH monitoring occasions.

Proposal 3: 
· It is beneficial for UE to be able to monitor PDCCHs outside of the configured PDCCH occasions in the slot where the triggering signal is detected.

DL/UL direction indication
For NR-U semi-static slot format configuration may not make much sense, since actual transmission start timing has to be adjusted depending on LBT result. On the other hand, dynamic SFI indication may be able to reflect the adjustment due to the LBT. However, if SFI PDCCH monitoring is configured with a long period, it does not work well either. Therefore, monitoring occasion of SFI indication should be further investigated.

Proposal 4: 
· It is beneficial to support dynamic slot format indication for NR-U.
· Monitoring occasions should be further investigated.

Partial slot transmission
Rel-15 Type B PDSCH mapping already supports multiple PDCCH monitoring occasions in a slot as well as a high flexibility on PDSCH starting positions, i.e. {symbol#0 … symbol#12}. So far we do not see the need to introduce additional starting positions on top of what Rel-15 NR supports. On the other hand, for Rel-15 Type B PDSCH mapping, possible values for PDSCH duration are only 2, 4, and 7 symbols for NCP. When the gNB obtain a channel and transmit a PDCCH in a middle of a slot, the scheduled PDSCH in the same slot should occupy the channel until the end of the slot. Therefore, it is beneficial to support more flexible PDSCH duration, e.g. the value range of {2,…,14}.

Proposal 5: 
· We do not see the need to introduce additional starting positions on top of what Rel-15 NR supports.
· It is beneficial to support more flexible PDSCH duration.

Conclusion
In this contribution we present our views on frame structure for NR-U operation, and we make the following proposals and observations:

Proposal 1: 
· The maximum number of attempts corresponds to the number of possible starting points of the granted UL transmission.
Proposal 2: 
· It is beneficial for UE power saving to introduce a signal facilitating its detection with low complexity.
Proposal 3: 
· It is beneficial for UE to be able to monitor PDCCHs outside of the configured PDCCH occasions in the slot where the triggering signal is detected.
Proposal 4: 
· It is beneficial to support dynamic slot format indication for NR-U.
· Monitoring occasions should be further investigated.
Proposal 5: 
· We do not see the need to introduce additional starting positions on top of what Rel-15 NR supports.
· It is beneficial to support more flexible PDSCH duration.
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