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1. Introduction
Several details of the NR-PDCCH search space design have been made at the previous RAN1 meeting. At RAN1 meeting #87, the following agreements for control resource set were achieved [1]:
Agreements:
· The time/freq. resource containing at least one search space is obtained from MIB/system information/implicitly derived from initial access information
· Time/freq. resource containing additional search spaces, can be configured using dedicated RRC signaling
· Other solution is not precluded
At the RAN1 meeting #88, the following agreements for NR-PDCCH search space were achieved [2]: 
Agreements:

· Multiple control resource sets can be overlapped in frequency and time for a UE.

· A search space in NR is associated with a single control resource set

· The search spaces in different control resources sets are defined independently.

· The max number of BD candidates for a UE is defined independently of the number of control resource sets and the number of search spaces.
Furthermore, configuration of an initial common control resource set was agreed at RAN1 #88bis as follows

Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.

· NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· FFS if a part of configuration information can be derived by specification

In this contribution, we further discuss the configuration aspects of the NR-PDCCH search space.
2. Discussion
2.1 Determination of control resource set
It was agreed that the NR-PBCH provides configuration information for a first control resource set. Since this first control resource set schedules remaining minimum system information it is also a group-common control resource set and may be associated with the SS block containing the NR-PBCH.  At least the time and frequency resource allocation of the first common CORESET should be signaled by the NR-PBCH. Two schemes could be considered:
· Scheme1: Both the frequency resource and the time resource are indicated by MIB. For example, the configuration could indicate the frequency domain allocation in terms of PRBs and the starting symbol offset with respect to a timing reference. The timing reference can be a slot boundary or the first symbol of the NR-PBCH. The configuration should also include the duration of this common CORESET.
· Scheme2: To reduce the signaling overhead in the MIB, the gNB only informs the offset between the physical resources occupied by NR-PBCH and the resources occupied by the first common CORESET. In addition, the size of this first CORESET could also be indicated, e.g. the number of PRBs and the number of OFDM symbols.
Beside the explicit scheme, the first CORESET could also be determined through an implicit method that is determined by specification. For example, this first common CORESET is of a fixed size and is transmitted in the same slot as the NR-PBCH.
It was agreed that configuration of additional control resource sets is by dedicated RRC signaling. This implies that an idle mode UE is only aware of the common CORESET. As such this common CORESET should also be used for monitoring for control information during the initial random access procedure. After a successful RA procedure a UE may receive dedicated RRC signaling indication additional CORESETs. Note that scheduling of such dedicated RRC signaling would have to be in the common control resource set. 
In general the configuration parameters of the control resource set should include at least:

· Frequency resource allocation

· Control resource set duration

· Starting symbol offset with respect to e.g. the slot boundary

· Periodicity of monitoring occasions which may be at mini-slot or slot granularity. 

· A CCE-to-REG mapping which in our view should be common to the control resource set
 Proposal 1: A UE monitors for NR-PDCCH candidates in a UE-specific search space within the first common CORESET configured by the NR-PBCH.
Proposal 2: Configuration parameters of a control resource set should include at least frequency resource allocation, time duration, starting symbol offset with respect to reference timing, periodicity of monitoring occasions and the CCE-to-REG mapping. 

2.2 Configuration of search space
As agreed in the last meeting, the maximum number of BD candidates for a UE is defined independently of the number of control resource sets and the number of search spaces. The UE should monitor the NR-PDCCH in the configured CORESETs given the maximum number of BD candidates. One crucial issue is how a UE determines the number of BD candidates in each CORESET. 
.For the UE specific search spacethe gNB could indicate the number of BD candidates in each CORESET explicitly. 
The gNB indicate which aggregation level may be present in each CORESET. In addition, the number of BD candidates contained in each aggregation level could also be informed. For example, the gNB could indicate a UE that only AL 4 and AL 8 may be present in a CORESET. On top of aggregation level, the number of BD candidates contained in AL 4 and AL 8 is also informed, e.g. 4 and 4 respectively. Then the UE will monitor its PDCCH with AL4 and AL8 in this CORESET for a total of 8 blind decodes in this CORESET. In this way, the gNB could adjust the number of BD candidates based on traffic type (e.g. URLLC or eMBB) or based on the number of users in the cell. The blind decoding could also be reduced by avoiding frequent monitoring. 
Proposal 2: A UE is configured with the number of BD candidates for each search space in a CORESET.

3. Conclusion

In this contribution, we discuss the configuration of CORESET and the number of BD candidate. The following proposals could be achieved:
· Proposal 1: A UE monitors for NR-PDCCH candidates in a UE-specific search space within the first common CORESET configured by the NR-PBCH.
· Proposal 2: A UE is configured with the number of BD candidates for each search space in a CORESET.
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