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1 Introduction
At the last RAN plenary meeting, RAN approved a work item description on NR-based access to unlicensed spectrum [1]. In this contribution, we present our views on aspects related to the design of initial access signals and channels for NR-U.
2 Design of initial access signals and channels for NR-U
The technical report that concluded the study on NR-based access to unlicensed spectrum captures the following in regard to the design of initial access signals and channels [2]:
	For PSS/SSS/PBCH transmission, NR-U should have a signal that contains at least SS/PBCH block burst set transmission. The design of this signal should consider the following characteristics specific to unlicensed band operation:

-
There are no gaps within the time span the signal is transmitted at least within a beam

-
The occupied channel bandwidth is satisfied (although this may not be a requirement)

-
Strive to minimize the channel occupancy time of the signal

-
Characteristics that may facilitate fast channel access

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 (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

The transmission of additional signals such as OSI and paging within the NR-U DRS is allowed and can be beneficial.


Similar to LTE, NR-U uses a discovery reference signal (DRS) that contains the SS/PBCH block burst set transmission. In addition, DRS should also include CSI-RS incl. TRS for RRM, beam management, and CSI acquisition as well as PDCCH/PDSCH for RMSI delivery and paging in case of standalone operation. It seems natural to transmit the signals and channels comprising the DRS in a frequency-division manner where possible to increase the occupied channel bandwidth. Moreover, grouping as many signals/channels as possible into a single burst that is free of gaps is beneficial both from a UE power savings perspective (micro sleep) and a coexistence perspective (single clear channel assessment). Further details on the procedures can be found in our companion contributions in [3] and [4].
Proposal 1:

· DRS can include CSI-RS incl. TRS for RRM, beam management, and CSI acquisition as well as PDCCH/PDSCH for RMSI delivery and paging

· Signals and channels comprising the DRS can be transmitted in a frequency-division manner

· Signals and channels comprising the DRS are grouped into a single burst that is free of gaps
During the study item it was proposed to include RMSI in the DRS transmission even in non-standalone operation. The TR identifies ANR and PCI confusion as examples of why this may be beneficial. PCI confusion has been removed from the final WID in [1]. So it’s not clear if this proposal is still in the scope of the work item. If this can be clarified, however, we support the proposal to resolve PCI confusion when several operators deploy NR-U in overlapping spectrum.

Proposal 2: RAN1 to discuss the benefit of including RMSI in the DRS transmission even in non-standalone operation to resolve PCI confusion when several operators deploy NR-U in overlapping spectrum
3 Conclusion

This contribution presented our views on aspects related to the design of initial access signals and channels for NR-U. The following is proposed:
Proposal 1:

· DRS can include CSI-RS incl. TRS for RRM, beam management, and CSI acquisition as well as PDCCH/PDSCH for RMSI delivery and paging

· Signals and channels comprising the DRS can be transmitted in a frequency-division manner

· Signals and channels comprising the DRS are grouped into a single burst that is free of gaps
Proposal 2: RAN1 to discuss the benefit of including RMSI in the DRS transmission even in non-standalone operation to resolve PCI confusion when several operators deploy NR-U in overlapping spectrum
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