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Introduction
In the 3GPP RAN1 NR Ad Hoc meeting, the following agreements were made on the CORSET design [1].
· A control resource set is defined as a set of REGs under a given numerology
· Control search space includes at least the following properties
· Aggregation level(s)
· Number of decoding candidates for each aggregation level
· The set of CCEs for each decoding candidate
· FFS: if any of the following properties belong to control resource set or control search space
· Transmission/diversity scheme
· CCE to REG mapping
· RS structure
· PRB bundling size
· FFS: whether the mapping between control resource set and control search space is one-to-one or one-to-many.
In the RAN1 #89 meeting, the agreements on the configuration of a CORSET were made [2]: 
Agreements:
· In time domain, a CORESET can be configured with one or a set of contiguous OFDM symbols
·  The configuration can indicate the starting OFDM symbol and time duration
· A CORESET is configured with only one CCE-to-REG mapping

Working assumptions:
· For a time-duration of a CORESET:
· Support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs
· FFS: X values
· FFS: Other time duration
· FFS: Relationship of a first PDSCH DMRS symbol with one or more symbols of a CORESET for slot-based scheduling
· FFS: restriction in the certain conditions

In this contribution, we provide some further considerations on control resource set configuration and the related search space design
Discussion
Configuration of common CORSET
During the cell association, UE tries to detect the serving cells and then decodes the NR-PBCH in the SS blocks to acquire the essential system information such as bandwidth, SFN and etc. Then the UE needs to decode the remaining system information to get the initial access related parameters. The remaining system information is scheduled by the NR-PDCCH, however, UE cannot expect any configuration information for the CORSET except for the information carried in the NR-PBCH at this stage. In this sense, the configuration for at least one common CORSET should be indicated by the PBCH or via a predefined way. Considering the limited capacity and detection performance for the NR-PBCH, it is preferred that the configuration is indicated in a predefined way. For example, the UE can know the resources for the common CORSET by detecting the SS block if a predefined mapping rule between the SS block and the common CORSET is introduced. Further to reduce the UE’s decoding effort, a predefined numerology, supported aggregation level and CCE-to-REG mapping rule should be applied.
Proposal 1: The configuration for at least one common CORSET should be predefined including:
· Occupied PRBs
· Occupied symbols
· CCE-to-REG mapping
· Numerology
· Aggregation level

After receiving the SIB, UE could get the initial access related parameters, meanwhile, the configurations for other common CORSETs can also be included in the SIB if needed. For example, the UE can know the configuration of the CORSET that might contains the search space for detecting random access response.
Proposal 2: The configurations for the common CORSETs can be indicated in the SIB.

Configuration of UE-specific CORSET
For the contention-based random access procedure in LTE system, UE transmits selected preamble on the resources indicated by SIB1, then the eNB sends random access response in msg2 including the TC-RNTI, indication of received preamble and other parameters. UE then transmits msg3 including at least the UEID, eNB transmits the msg4 to solve the contention problem. In 5G NR system, similar procedure might be applied. The configuration for the CORSET to receive the msg2 can be indicated by the SIB. The configurations of the CORSETs for receiving the msg4 which is likely to be a UE-specific CORSET can be indicated in the msg2. After random access procedure, dedicated signaling can be used to indicate the configurations for additional UE-specific CORSETs if needed.
Proposal 3: UE-specific CORSETs can be configured during the random access procedure.

Regarding the multiplexing of a UE-specific SS and common SS in a CORSET. As multiple CORSETs can be overlapped in frequency and time for a UE, we don’t see strong need to multiplex UE-specific SS and common SS. Moreover, multiplex multiple SS to a CORSET might bring additional gNB complexity.
Proposal 4: Support one to one mapping between control resource set and control search space.

BD splitting
The number of blind decoding have large impact on UE’s power consumption. UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel. It is still FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot. In our understanding, the use case for per slot and per symbol “DL control channel monitoring” are different. It is suggested to configure the per slot and per symbol DL monitoring separately including the required information to derive a CORSET and corresponding blind decoding numbers. 
Regarding the blind decoding splitting, UE can be configured with multiple CORSETs. It has been agreed that the maximum number of blind decoding is independent on the number of CORSETs configured, then how to split the blind decoding needs to be studied. The splitting can be based on the number of CORSETs, search space type, aggregation level or other aspects. In our understanding, at least AL-based splitting should be supported. As the nested PDCCH structure is considered to have the benefit to reduce the UE’s measurement effort, then assign the PDCCH transmissions with different aggregation levels to configured CORSETs can reduce the blocking probability. In this sense, at least the information of supported aggregation level should be included in the configuration of a CORSET.
Proposal 5: Configure per slot and per symbol DL control channel monitoring separately.
Proposal 6: The configuration of a CORSET indicates the supported aggregation level for this CORSET.

Conclusions
In this contribution, we present the discussion on the configuration of search space. Based on our analysis, we have the following proposals:
Proposal 1: The configuration for at least one common CORSET should be predefined including:
· Occupied PRBs
· Occupied symbols
· CCE-to-REG mapping
· Numerology
· Aggregation level
Proposal 2: The configurations for the common CORSETs can be indicated in the SIB.
Proposal 3: UE-specific CORSETs can be configured during the random access procedure.
Proposal 4: Support one to one mapping between control resource set and control search space.
Proposal 5: Configure per slot and per symbol DL control channel monitoring separately.
Proposal 6: The configuration of a CORSET indicates the supported aggregation level for this CORSET.
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