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Background
NR-U DRS is studied in NR-U SI phase and summarized as following in the TR38.889 [1].
	Text from TR38.889
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
…
Support of Pattern 1 is recommended for multiplexing of SS/PBCH block(s) and CORESET(s)#0 in NR-U, where Pattern 1 is understood as CORESET#0 and an SS/PBCH block occuring in different time instances, and the CORESET#0 bandwidth overlaping with the transmission bandwidth of the SS/PBCH block.
As one element to facilitate a NR-U DRS design without gaps in the time domain, the CORESET#0 configuration(s) and/or Type0-PDCCH common search space configuration(s) may need enhancements compared to NR Rel-15, such as additional time domain configurations of the common search space(s).



Discussion
NR-U DRS aspects
NR supports 4 bits parameter (SearchSpaceSIB1) in MIB for type0-PDCCH common search space set (type0-PDCCH CSS set). However, as shown in Figure 1, any configuration doesn’t support continuous allocation of SS/PBCH block and corresponding type0-PDCCH CSS set. Figure 1 shows time domain configuration of SS/PBCH blocks and corresponding type0-PDCCH CSS sets in a half frame. NR-U DRS should support continuous allocation of each SS-PBCH blocks and the corresponding type0-PDCCH CSS set to facilitate one shot transmission.
Proposal 1: NR-U DRS supports continuous allocation of each SS-PBCH blocks and the corresponding type0-PDCCH CSS set.
For Initial access, PSCell addition and mobility procedure, UE obtains slot level and OFDM symbol level synchronization based on detected SS/PBCH block(s). Thus, time domain configuration of type0-PDCCH CSS sets should be enhanced since the time domain configuration of the SS/PBCH blocks should be specified and fixed.
Proposal 2: Time domain configuration of type0-PDCCH CSS sets are enhanced to support continuous allocation of each SS-PBCH blocks and the corresponding type0-PDCCH CSS set.
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Figure 1: Time domain configuration of SS/PBCH blocks and corresponding type0-PDCCH CSS sets in a half frame
An SS/PBCH block bandwidth is approximately 5 MHz for 15 kHz SCS and 10 MHz for 30 kHz SCS. In order to satisfy the OCB requirement, the bandwidth with 20 MHz should be filled with other channel/signal. Since TRS cannot be FDMed with the SS/PBCH block, the bandwidth around the SS/PBCH block should be filled with a PDSCH carrying SIB1.
Proposal 3: NR-U supports FDM transmission of an SS/PBCH block and a PDSCH carrying SIB1.
Another aspect is CORESET configuration. The CORESET#0 bandwidth can be 24 PRBs (approx. 5 MHz), 48 PRBs (approx. 10 MHz), or 96 PRBs (approx. 20 MHz) for 15 kHz SCS and 24 PRB (approx. 10 MHz) or 48 PRBs (approx. 20 MHz) for 30 kHz SCS. Since the CORESET configuration already supports the CORESET configuration with approximately 20 MHz, additional consideration to satisfy OCB requirement is not necessary.
Observation 1: CORESET#0 can satisfy OCB requirement with existing configuration.
Figure 2 shows an example of NR-U DRS structure taking into account the above discussion. The CORESET#0 and the SS/PBCH block are TDMed, the SS/PBCH block and the PDSCH carrying SIB1 are FDMed (e.g. by rate matching around the SS/PBCH block), and the CORESET#0 is mapped in front of the SS/PBCH block to schedule the PDSCH. Since TRS cannot be FDMed with the SS/PBCH block, the TRS may be put in front of the CORESET#0. For NR-U DRS, time domain resource allocation for the PDSCH carrying SIB1 should be enhanced in order to satisfy the OCB requirement and compact time domain allocation of the DRS.
Proposal 4: Time domain resource allocation for the default PDSCH resource allocation is enhanced in order to satisfy the OCB requirement and compact time domain allocation of the DRS.
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Figure 2: An example of NR-U DRS structure
Conclusion
In this contribution, we have the following observation.
Observation 1: CORESET#0 can satisfy OCB requirement with existing configuration.
In this contribution, we have the following proposals:
Proposal 1: NR-U DRS supports continuous allocation of each SS-PBCH blocks and the corresponding type0-PDCCH CSS set.
Proposal 2: Time domain configuration of type0-PDCCH CSS sets are enhanced to support continuous allocation of each SS-PBCH blocks and the corresponding type0-PDCCH CSS set.
Proposal 3: NR-U supports FDM transmission of an SS/PBCH block and a PDSCH carrying SIB1.
[bookmark: _GoBack]Proposal 4: Time domain resource allocation for the default PDSCH resource allocation is enhanced in order to satisfy the OCB requirement and compact time domain allocation of the DRS.
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