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Introduction
In RAN1 meeting #98, consensus was reached to make the following conclusion and agreement 
Conclusion:
The following are unchanged from Rel-15 for PDCCH.
· The maximum number of monitored PDCCH candidates per slot and per serving cell.
· The maximum number of non-overlapped CCEs per slot and per serving cell.
· CCE-to-REG mapping rule and hashing function.

Agreement:
For CORESET configuration in a serving cell with carrier bandwidth greater than LBT bandwidth, 
· For the case where a CORESET is confined within a LBT bandwidth, the search space set configuration associated with the CORESET can have multiple monitoring locations in the frequency domain (per LBT bandwidth)
· Send an LS to RAN2 informing them of this agreement and providing clarifications on the above if necessary
· Note: For scenarios in which gNB transmits PDCCH/PDSCH on a single BWP if CCA is successful at gNB for the whole BWP, CORESET(s) need not all be confined within an LBT bandwidth, and no specification impact is foreseen
This contribution further discusses PDCCH transmission for DL wideband. 
DL wideband operation
· Further discuss CORESET configuration 
In last meeting it was not agreed to increase the number of CORESET supported per BWP per cell. Instead, it was agreed that if the CORESET is confined within LBT bandwidth, the search space set configuration associated with this CORESET can have multiple monitoring locations in the frequency domain, which is, more concretely, per LBT bandwidth. 
The initial motivation of having multiple monitoring locations in multiple LBT bandwidths is due to the uncertainty of the gNB LBT outcomes, so that the UE has to monitor in multiple locations. However, once the LBT outcome becomes certain and known from the UE side, this multi-location monitoring might become unnecessary. To reduce the UE PDCCH monitoring effort, we propose that in this situation the UE should only monitor in one frequency location (i.e. one LBT bandwidth) rather than keeping multi-location monitoring. The LBT outcome information can be provided by for instance SFI. Or at least the frequency location where the LBT outcome is false should be omitted from being monitored.
Proposal 1: multi-location monitoring is only performed during the phase where UE does not have knowledge about LBT bandwidth availability
Although the multi-frequency location monitoring was agreed in the last meeting, but the concrete design of the search space set configuration is not yet finalized. It is not clear whether the configuration will set multiple search space IDs to associate with one CORESET ID, via a search space group, where each search space under the group will monitor the associated CORESET in different frequency locations, e.g.
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Figure 1: Illustration of search space set configuration option 1

Or only one search space set ID will be associated with the CORESET and the multi-frequency locations will spread over all the configured LBT bandwidths, e.g. 
[image: ]
Figure 2: Illustration of search space set configuration option 2

In some circumstances, where the total monitoring effort in a slot exceeds UE max PDCCH candidate capacity, according to Rel.15 rule, UE will skip some of the search spaces based on the search space ID. In option 1, this rule might not be completely reasonable as it is equivalent to making assumption on the LBT bandwidth priority. Thus, we think that a more plausible way is to uniformly reduce the PDCCH candidates for all the search space sets in the group rather than omitting one over the other. 
Proposal 2: The reduction on the PDCCH candidate and non-overlapping CCE monitoring should not imply about LBT bandwidth priority 

Conclusions
This contribution mainly discusses wideband operation for NR-U, and the following proposals are made.
For DL wideband operation:
[bookmark: _GoBack]Proposal 1: multi-location monitoring is only performed during the phase where UE does not have knowledge about LBT bandwidth availability
Proposal 2: The reduction on the PDCCH candidate and non-overlapping CCE monitoring should not imply about LBT bandwidth priority 
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