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Introduction
In RAN1#95, the following agreements were made on NR-U initial access signals/channels [1]:

	
Agreement:
· Support of Pattern 1 is recommended for multiplexing of SS/PBCH block(s) and CORESET(s)#0 in NR-U.
· 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.
Note: Pattern 1 is understood as CORESET#0 and SS/PBCH block(s) occur in different time instances, and CORESET#0 bandwidth overlaps with the transmission bandwidth of the SS/PBCH block. 
· Adopt the following text proposal to reflect the above
· “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 SS/PBCH block occur in different time instances, and CORESET#0 bandwidth overlaps 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.”

Agreement:
Adopt the following text for the TR:
The detection of a gNB’s transmission burst by the UE has been studied, and concerns on the UE power consumption required for Tx burst detection e.g. if the UE needs to frequently detect/monitor the PDCCH have been raised. The proposals that have been made by contributions regarding these topics include existing NR signal(s) with potential enhancement(s), a channel such as PDCCH with potential enhancement(s), and the 802.11a/802.11ax preamble with potential enhancement(s); consensus was not achieved on any of these proposals. The detection/decoding reliability of each of the proposals has not been sufficiently evaluated for a complete evaluation of the proposals against each other. The power consumption and detection/decoding complexity of each of the proposals have not been sufficiently evaluated for a complete evaluation of the proposals against each other. The relation of a proposal with C-DRX and/or measurement gap(s) may need further consideration when specifications are being developed.
Agreement:
Adopt the following text for the TR:
Compared to NR Rel-15, it has been identified to be beneficial if the time domain instances in which the UE is expected to receive PDCCH can change dynamically, e.g. by implicit determination related to the gNB’s COT, or explicitly signalled by the gNB.


 

In this contribution, we will continue the discussion of some remaining issues on NR-U initial access signals/channels.

NR-U SSB Subcarrier Spacing
For the transmission of the PSS/SSS/PBCH, it was concluded in NR-U SI [1] that NR-U contains at least SSB burst set transmission with the characteristics of no gaps within the SSB, satisfying the OCB, minimize the channel occupancy time etc. It is also concluded that the RMSI CSI-RS/PDCCH/PDSCH associated with the SSB in one contiguous burst (referred to as the NR-U DRS) can be beneficial for meeting OCB requirement, compacting signals in time domain, the support of stand-alone NR-U deployments, the support of automatic neighbour relations (ANR) functionality, the resolution of PCI confusion in an NR-U deployment etc. In addition, it was concluded that the support of RMSI Pattern 1 is recommended for multiplexing of SSB and RMSI CORESET.
The support of SSB transmission with the 60 kHz SCS in addition to the 15 kHz and 30 kHz for NR-U operation has also been discussed in the previous meetings without the conclusion. In comparison with 15 kHz and 30 kHz SCS, the apparent benefits of using 60kHz SCS include easier compliance with the OCB requirement, shorter delay in the detection of the SSB etc. The issue here is that NR does not support 60kHz SCS for SSB transmission. Adding the support of 6okHz SCS for SSB will then have some impact on the specification and also the implementation. There are different views on whether the effort for introducing the 60kHz SCS for SSB can be justified by the benefits gained from introducing 60 kHz SCS. In our view, since 60kHz SCS is already supported for other DL signals and channel, it would be reasonable to allow using the same SCS for SSB for consistency, efficiency and convenient in the deployment. 
[bookmark: _Toc534900140]Proposal 1: NR-U may consider introducing 60 kHz SCS for the SSB transmission.  

NR-U CORESET Configuration
The BWP in NR-U operation may be much larger than 20MHz. The LBT operation, however, needs to be performed in the sub-bands with bandwidth of 20MHz due to the consideration of the co-existence with WiFi.  The success of the LBT operation in one sub-band does not necessarily warrantee the transmission operation in another sub-band. Thus, unlike NR operation, where the RMSI CORESET BW can be freely configured up to the total bandwidth of a BWP, there is a need to consider the limitation of the LBT BW for the RMSI CORESET configuration. A number of options were discussed in previous meetings [2], some companies proposed the RMSI CORESET be confined within a single Clear Channel Assessment (CCA) sub-band, while some other companies proposed more flexible RMSI CORESET configurations.
Limiting the RMSI CORESET bandwidth to be the same as that of the CCA sub-band has the obvious advantage in the implementation, while allowing the RMSI CORESET bandwidth to be anywhere in the BWP will have the benefits of more flexibility in the RMSI CORESET resource allocation and provide potentially more reliable detection on the RMSI CORESET. To avoid the complexity, it may be better just having the configuration of one RMSI CORESET for each CCA sub-band.
[bookmark: _Toc534900141] Proposal 2: For simplicity, NR-U may consider supporting the configuration of one RMSI CORESET per CCA sub-band. The RMSI CORESET bandwidth is constraint within the CCA sub-band.  
  
Detection of the DL Signal Transmission
The detection of DL transmission burst by the UE has been studied in the previous meetings. The purpose of the DL signal detection is for reducing the UE power consumption spent on the monitoring of the PDCCH. A UE monitors a set of PDCCH candidates within the search spaces at the configured CORESET with the configured periodicity. The UE power consumption spent on the detection of the PDCCH is then tightly associated with the PDCCH monitoring periodicity. In NR-U operation, in order to deal with the situation of the LBT failures, the PDCCH monitoring may be configured in a higher frequency than non NR-U operation. In LTE NR-U operation, in order to reduce the UE power consumption, the UE will skip the detection of the PDCCH if it does not detect the CRS. For NR-U operation, a similar method should be used to reduce the UE power consumption. In our view, to minimize the implementation complicity, the existing NR-U DL reference signals, i.e., PSS/SSS, CSI-RS etc. can be used for the purpose. 

[bookmark: _Toc534900142] Proposal 3: Existing NR-U signals, such as PSS/SSS, CSI-RS, can be considered as the candidate signals for the detection of a transmission burst.  

Conclusion
In this contribution, we discussed some remaining issues on NR-U initial access signals/channels, and made the following proposal:

Proposal 1: NR-U may consider introducing 60 kHz SCS for the SSB transmission.  
Proposal 2: For simplicity, NR-U may consider supporting the configuration of one RMSI CORESET per CCA sub-band. The RMSI CORESET bandwidth is constraint within the CCA sub-band.  
[bookmark: _GoBack]Proposal 3: Existing NR-U signals, such as PSS/SSS, CSI-RS, can be considered as the candidate signals for the detection of a transmission burst.  
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