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1. Introduction
In this contribution, we will discuss the configuration and monitoring of the control resource set based on the achieved progress
	Agreements at RAN1#89:
· 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 at RAN1#89:
· For a time-duration of a CORESET:
· [bookmark: OLE_LINK26][bookmark: OLE_LINK25]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

Agreements at #2 NR Ad-hoc meeting
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value



In this contribution, we will continue to discuss the remaining issues of the control resource set including the configuration of CORESET and the collision handling.  
2. Discussion
2.1. Configuration of CORESET
In previous meeting, it was agreed to support 1-3 OFDM symbol as time duration for a CORESET on the NR carrier with less than or equal to X PRBs and support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than X PRBs. It is FFS for the X value. In our option, the capacity of downlink control should not be less than that of LTE system. Thus, the X value equals to the maximum system bandwidth in LTE system (110 PRBs). Another remaining issue is whether to support CORESET with larger time duration. One possible motivation for defining larger time duration is to extend the capacity/coverage of PDCCH in a CORESET. Such demands need to be realized for mMTC use-case, but for eMBB/URLLC, limited duration of a CORESET would be sufficient. Therefore, we don’t see strong need to define larger time duration larger than 3 OFDM symbols.  
· Proposal 1: 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 110 PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than 110 PRBs
· Other time duration is NOT supported

For a CORESET configured with UE-specific higher-layer signalling, monitoring periodicity can be configured. It is FFS whether this configuration is performed on CORESET-level or NR-PDCCH candidate-level. Configuring monitoring periodicity per NR-PDCCH candidate could achieve the highest flexibility at the cost of signalling overhead. However, on the other hand, in the realistic network, it is unnecessary to configure different monitoring periodicities for each NR-PDCCH candidate. Usually, multiple NR-PDCCH candidates would share the same monitoring periodicity. In this case, the NR-PDCCH candidates sharing the same monitoring periodicities can be configured in the same CORESET or search space.  Then configuring the monitoring periodicity per CORESET or search could achieve the equivalent flexibility of configuring monitoring periodicity per PDCCH candidate with reduced signalling overhead. Thus, we prefer to configuring the monitoring periodicity per CORESET or per search space. And the default periodicity could be slot-level. 

· Proposal 2: For NR-PDCCH monitoring periodicity 
· It is a configuration per CORESET or search space 
· Default/Fall back periodicity could be slot-level
2.2. Collision handling 
The periodicity of CORESET can be configured in slot-level and mini-slot level. When a CORESET is configured in mini-slot level, the resource of the CORESET may be overlapped with other signals/channels, such as broadcast information including SS block as shown in the example of Fig.1. To avoid this collision, the straightforward solution is to restrict the configuration. For one CORESET overlapping with the broadcast information in frequency band, the monitoring periodicity occurring potential collision is not allowed. However, since the collision only happen in some specific symbol, restricting the configuration would reduce the configuration flexibility. Thus, some solutions to handling the collision is preferable. 

[image: ]
Figure 1 Example of  collision between CORESET and broadcast information
The following options can be considered to handle the collision. 
· Opt.1: Skip monitoring the CORESET when collision happens 
· [bookmark: OLE_LINK27]When collision happens, UEs may assume there is no PDCCH in the CORESET and is allowed to skip monitoring PDCCH in the CORESET in the collision occasion as shown in Fig. 2
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Figure 2 Example of Opt.1
· Opt.2: Postpone the CORESET transmission when collision happens 
· When collision happens, UEs may assume there is no PDCCH in the CORESET and is allowed to skip monitoring PDCCH in the CORESET; instead, the UE is required to monitor PDCCH in the next valid symbol as shown in Fig.3
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Figure 3 Example of Opt.2
· Opt.3: Rate-match around the colliding part 
· The overlapped part is NOT counted as one part of CORESET when the CORESET collides with the broadcast information, i.e., REGs in the CORESET are indexed with excluding the resources overlapped with the broadcast channels. 
· There is no PDCCH in the overlapped part the CORESET
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Figure 4 Example of Opt.3
· Opt.4: Puncture the colliding part 
· The overlapped part is still counted as one part of CORESET when the CORESET collides with the broadcast information, i.e., REGs in the CORESET are indexed including the resources overlapped with the broadcast channels.  
· PDCCH is punctured at around the overlapping part for one NR-PDCCH 
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Figure 5 Example of Opt.4
· Opt.5: Shift the CORESET to another frequency band when collision happens  
· Another frequency resource for the CORESET is pre-configured
· In the collision occasion, the CORESET will be shifted to the pre-configured frequency resource as shown in Fig.  6
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Figure 6 Example of Opt.5 
For the above 5 options, both Opt.1 and Opt.2 would incur the scheduling delay. But Opt.1 is more simple. Both Opt.3 and Opt.4 could avoid the scheduling delay and Opt.3 outperforms Opt.4 in terms of decoding performance. Opt.5 could guarantee low latency and maintain the CORESET capacity at the cost of some additional complexity. In this case, it seems Opt.1, Opt. 3 and Opt.5 are preferable. 
· Proposal 3: The following options can be considered to handle collision between CORESET and broadcast information 
· Opt.1: Skip monitoring the CORESET 
· Opt.3: Rate-match around the colliding part
· Opt.5: Shift the CORESET to another frequency band

3. Conclusion
In this contribution, we discussed the remaining issue of the CORESET configuration and provide potential solution to handle the collision between CORESET and broadcast information. According to our discussion, our views are summarized as follows 
· Proposal 1: 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 110 PRBs
· Support 1-2 OFDM symbol as time duration for a CORESET on the NR carrier with wider than 110 PRBs
· Other time duration is NOT supported
· Proposal 2: For NR-PDCCH monitoring periodicity 
· It is a configuration per CORESET or search space 
· Default/Fall back periodicity could be slot-level
· Proposal 3: The following options can be considered to handle collision between CORESET and broadcast information 
· Opt.1: Skip monitoring the CORESET 
· Opt.3: Rate-match around the colliding part
· Opt.5: Shift the CORESET to another frequency band
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