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Background
In RAN#94 meeting the following agreements were made [1].
	Agreement: 
· Inclusion of the CSI-RS and RMSI-CORESET(s)+PDSCH(s) (carrying RMSI) associated with SS/PBCH block(s) in addition to the SS/PBCH burst set in one contiguous burst (tentatively referred to as the NR-U DRS) can be beneficial for
· Meeting OCB requirement
· Compacting signals in time domain to limit the required number of channel access and for short channel occupancy
· Support of stand-alone NR-U deployments
· Support of automatic neighbour relations (ANR) functionality in an NR-U deployment 
· Resolution of PCI confusion in an NR-U deployment
· Note: The NR-U DRS (it can be called something else in the future) can include signals and channels that are required for cell acquisition etc. and is not limited only to reference signals
· The transmission of additional signals such as OSI and paging within the NR-U DRS is allowed and can be beneficial
· Note: This does not imply that RMSI-CORESET+PDSCH and CSI-RS can only be transmitted as part of the NR-U DRS, and does not imply that these are necessarily part of all NR-U DRS transmissions.



In this contribution we present our views on downlink channels and signals for NR-U operation.
 
Discussions
NR-U DRS Multiplexing
Release 15 NR supports three patterns for multiplexing of SSB and CORESET/RMSI. However, FDM between RMSI CORSET/PDSCH and SSB (i.e. Pattern 2 or 3) can be used only for FR2. For NR-U, it is desirable to minimize the occupancy time of each NR-U-DRS-only burst so as to provide more opportunities to the nodes which have data to be transmitted. To make the NR-U DRS burst shorter, it makes sense to put SSB and CORESET/RMSI on the same symbols even for FR1. Therefore, FDM between RMSI CORSET/PDSCH and SSB should be supported for both FR1 and FR2.

Proposal 1: 
· For NR-U, FDM between RMSI CORSET/PDSCH and SSB (e.g. Pattern 2 or 3) should be supported for both FR1 and FR2.

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 the 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.
· PDCCH wideband DM-RS would be a reasonable candidate
· Study further on whether UE needs to be able to be aware of actual downlink transmission burst structures, i.e. the exact timings of the DL transmission start and end.

WiFi 802.11a preamble
[bookmark: _Hlk524081630]It was proposed introducing WiFi 802.11a preamble (including 16us PLCP preamble and 4us PLCP header) to NR-U for co-existence with WiFi devices [3]. 

Observation 1: 
· WiFi 802.11a preamble does not help to reduce the power consumption due to downlink control signal monitoring.

If NR-U nodes informs WiFi devices of TXOP length via PLCP header, the WiFi nodes would not transmit signals during the TXOP. Hence, it may help coexistence between NR-U nodes and WiFi nodes. On the other hand, all of the WiFi 802.11a preamble functions can be also provided by Rel-15 NR features, e.g., SS/PBCH, PDCCH, etc, which would be supported in NR-U as well. In some NR-U scenario WiFi 802.11a preamble falls to pure overhead, if NR-U nodes always transmit it. Moreover, we all know WiFi 802.11a preamble has been well specified in their specifications already. A reasonable solution may be to leave it to the network implementation whether the network transmits, immediately after LBT, WiFi 802.11a preamble followed by NR-U channels/signals. This implementation can be achieved without introducing WiFi 802.11a preamble in NR-U specifications. What RAN1 should consider would be that NR-U should not exclude transmissions of WiFi 802.11a preamble in addition to physical channels/signals defined for the NR-U.

Proposal 3: 
· NR-U does not need to exclude transmissions of WiFi 802.11a preamble in addition to physical channels/signals defined for the NR-U.
· Without introducing WiFi 802.11a preamble in NR-U, gNBs may transmit WiFi 802.11a preamble, if necessary, immediately after obtaining a channel access.

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

Proposal 1: 
· For NR-U, FDM between RMSI CORSET/PDSCH and SSB (e.g. Pattern 2 or 3) should be supported for both FR1 and FR2.

Proposal 2: 
· It is beneficial for UE power saving to introduce a signal facilitating its detection with low complexity.
· PDCCH wideband DM-RS would be a reasonable candidate
· Study further on whether UE needs to be able to be aware of actual downlink transmission burst structures, i.e. the exact timings of the DL transmission start and end.

Proposal 3: 
· NR-U does not need to exclude transmissions of WiFi 802.11a preamble in addition to physical channels/signals defined for the NR-U.
· Without introducing WiFi 802.11a preamble in NR-U, gNBs may transmit WiFi 802.11a preamble, if necessary, immediately after obtaining a channel access.
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