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Introduction
At the RAN1 #94 meeting, a design of DL signals and channels for NR-U operation was discussed based on [1], and RAN1 made following agreements [2]. 
	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.
 


Additionally, at the RAN1#94-bis meeting, DL signals and channels for NR-U operation was also discussed as summarized in [3]
In this contribution, we discuss on the sub-carrier spacing for SS/PBCH block, multiplexing of RMSI CORESET/PDSCH with SS/PBCH block, and initial signal for detection of COT starting point for NR-U operation. 

Discussion 
Sub-carrier spacing for SS/PBCH block
[bookmark: _GoBack]In NR FR1, only 15kHz and 30kHz SCS are supported for SS/PBCH block transmission. Basically, duration of a physical channel set like DRS is better to be as short as possible so that it can apply short LBT when there is no data to be transmitted with DRS. In addition, since achievable coverage in NR-U operation is shorter than NR licensed band operation due to regulatory limitation on Tx power, applying higher SCS in NR-U operation may not cause a problem. Therefore, it is beneficial to support 60 kHz SCS for SS/PBCH block transmission in NR-U sub-7 GHz frequency range. It is also an advantage that the 60 kHz SCS for both SS/PBCH block and PDSCH can achieve efficient multiplexing, especially in case of standalone NR-U operation where all signals/channels can apply 60 kHz SCS. Although mapping pattern for SS/PBCH block using 60 kHz SCS needs to be specified, we think that mapping pattern for SS/PBCH block using 30 kHz SCS can be reused.

Proposal 1: 60 kHz SCS for SS/PBCH block transmission is supported in NR-U sub-7 GHz frequency range.

Initial signal for detection of COT
In LAA, all UE can detect the COT start of the serving LAA cell by searching CRS at the first OFDM symbol timing in every slot. Detection of the COT starting point with low complexity is also needed in NR-U to reduce UE power consumption e.g., by stopping/resuming the frequent PDCCH blind decoding to receive scheduling grant, the RS monitoring for CSI/RLM measurement and tracking, and so on appropriately. We think it is good to transmit a specific preamble signal or a specific PDCCH only for COT starting point indication at the beginning of a COT so that COT starting point can be detected by UE with less complexity. Existing NR signals, e.g. PSS/SSS, PBCH DMRS, CSI-RS or PDCCH DMRS can be considered as candidates for the structure of the preamble signal. On the other hand, Wi-Fi preamble cannot be used to identify NR-U COT starting. It should not be discussed for the purpose of COT detection and can be discussed for other purpose e.g., efficient co-existence with Wi-Fi.
Advantage of using a preamble compared with using a specific PDCCH as initial signal is that detection latency would be shorter than decoding latency for PDCCH. On the other hand, PDCCH based COT detection would be reliable and would not cause false alarm thanks to CRC. 
Additionally, RAN1 needs to discuss what the preamble or PDCCH for COT starting indication is specified for. It can be cell specific, operator specific and/or NR-U specific. Cell specific signal has an advantage that UEs can detect only serving cell and ignore the COT of other cell/system. If operator specific signal is used for COT starting indication, UEs can detect other operator’s coexistence. NR-U unified signal allows UEs to estimate whether other systems coexist or not and that makes the further efficient control for channel access mechanism possible. 
Proposal 2: It is beneficial to transmit a specific preamble signal or a specific PDCCH for COT starting point indication at the beginning of a COT so that COT starting point can be detected with low complexity. 
- Existing NR signals, e.g. PSS/SSS, PBCH DMRS, CSI-RS or PDCCH DMRS can be considered as candidates for the structure of the preamble. 
- NOTE: Wi-Fi preamble cannot be used for NR-U COT starting indication but it may or may not be useful for efficient co-existence with Wi-Fi.


Conclusion 
In this contribution, we discussed on the design of DL Signals and Channels for NR-U operation. Based on the discussion above, we made following proposals. 

Proposal 1: 60 kHz SCS for SS/PBCH block transmission is supported in NR-U sub-7 GHz frequency range.

Proposal 2: It is beneficial to transmit a specific preamble signal or a specific PDCCH for COT starting point indication at the beginning of a COT so that COT starting point can be detected with low complexity. 
- Existing NR signals, e.g. PSS/SSS, PBCH DMRS, CSI-RS or PDCCH DMRS can be considered as candidates for the structure of the preamble. 
- NOTE: Wi-Fi preamble cannot be used for NR-U COT starting indication but it may or may not be useful for efficient co-existence with Wi-Fi.
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