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1. Introduction
For RMSI scheduling, one CORESET (COntrol Resource SET ) is needed to indicate the resource for RMSI transmission. Different aspects for CORESET have been discussed in previous RAN1 meetings, including PDCCH structure, bandwidth, frequency location, subcarrier spacing for control and data, time duration, broadcasting signaling etc [1]. Related agreements and working assumptions are presented as follows.
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
Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH

· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH

· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
Agreements:
· Following contents are carried in NR-MIB

· RMSI scheduling information: [x] bits

· CORESET(s) information: [x] bits

· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered

· E.g., Time/frequency resource configuration of CORESET(s)

· [Numerology of RMSI: [0 - 2] bits]

· [Information regarding frequency resources for PDSCH scheduling: [x] bits]

· [Information regarding bandwidth part: [x] bits]

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit]
· [Information for quick identification that UE can not camp on the cell: [0-1] bit]

· RAN1 will ask RAN2
Agreements:
· For RMSI, the same subcarrier spacing is used for data and control channels

· For paging, the same subcarrier spacing is used for data and control channels

· RAN1 will strive to minimize the subcarrier spacing switching point during the initial access and idle mode

· FFS: Whether the subcarrier spacing of data and control channel is the same between RMSI and paging
Agreements:
· The CORESET used to schedule the PDSCH containing the RMSI can be configured to contain also UE-specific PDCCH(s)
Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, 

· CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH
· Bandwidth for CORESET and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band

Agreements:
· Discuss further whether NR supports FDM between SS/PBCH block and CORESET/NR-PDSCH
· CORESET is designed at least for TDM
Agreements:
· Discuss further whether NR supports FDM between SS/PBCH block and CORESET/NR-PDSCH
· CORESET is designed at least for TDM
Agreements:
· NR supports both slot based PDCCH and PDSCH, and non-slot based PDSCH transmissions for RMSI/broadcast OSI delivery

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the RMSI/broadcast OSI PDSCH is supported

· FFS the handling of PDCCH for non-slot based transmissions

Conclusion:

· FFS FDM between SS/PBCH block and CORESET/NR-PDSCH for RMSI is supported

· Note: this discussion is related to the bandwidth restriction related to UE
In this contribution, we focus on CORESET design for RMSI scheduling (named as “common CORESET”), including time/frequency location, different resource mapping configuration, and multiple beam design etc.
This contribution is revised from R1-1716044.
2. CORESET for RMSI Scheduling
2.1 Frequency Location
The bandwidth of one NR-PBCH has been agreed to be 288 subcarriers in RAN1 meeting #88bis [2]. That is, minimal system BW is 5MHz (4.32MHz) for PBCH SCS (subcarrier spacing) as 15kHz or 10MHz (8.64MHz) for PBCH SCS as 30kHz). If the system bandwidth is small (similar to PBCH bandwidth), i.e., 5MHz, it is natural to have CORESET for RMSI scheduling within the BW of one NR-PBCH. In this case, as the PRB number of one CCE is set to be 6 and one OFDM symbol with 5MHz contains 4 CCE, 2-symbol CORESET support a PDCCH with aggregation level 8. 
For a larger system bandwidth (larger than PBCH bandwidth), in our understanding there is no need to restrict the CORESET for RMSI scheduling within the BW of one NR-PBCH. Like common search space in LTE, the frequency location could be different (4 candidates for AL=8, 2 candidates for AL=4) to avoid the inter-cell interference. If the frequency location of COSRSET for RMSI scheduling is confined within the BW of one NR-PBCH, inter-cell interference would be unavoidable. Hence, CORESET for RMSI scheduling had better not be confined within the BW of one NR-PBCH (note that it has been agreed in last meeting).
Further, very flexible time/frequency resource location would not be expected for the CORESET neither as it requires more bits for resource indication in PBCH. One method is that CORESET for RMSI scheduling is confined within a larger bandwidth, e.g., 2x BW of the NR-PBCH, illustrated as Fig. 1. In this case, 2 OFDM symbol could provide 16 CCEs. If one CORESET is set to have 8 CCEs, two CORESETs could be co-exist in the confined time-frequency resource region. Then, the index of CORESET for RMSI scheduling could be used for resource indication. Note that as frequency location offset of common CORESET provide little benefit from our perspective and it may affect the UE receive bandwidth, we propose that common CORESET and SS block have the same center frequency, i.e., frequency location offset of the correspongding common CORESET is set to be 0. 
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Figure 1 Illustration of frequency location of CORESET for RMSI scheduling (subcarrier spacing as 15kHz)
(Left: confined within BW of one NR-PBCH, Right: confined within 2x BW of one NR-PBCH)
Note that if the symbol number of the CORESET is 1 or 3, 2x BW of the NR-PBCH corresponds to 1 or 3 CORESET(s). Based on above discussion, we have the following proposals.

Proposal 1: The COREST for RMSI scheduling is named as common CORESET. The number of CCEs in the common CORESET is equal or larger than the maximal aggregation level of one NR-PDCCH.
Proposal 2: The common CORESET is confined within n BW of one NR-PBCH. FFS detailed value of n, e.g., 1, or 2, or 4, or other positive integer, which could be configured by MIB considering system bandwidth, UE capability support, maximal aggregation level etc.
2.2 Resource mapping
The limited number of CORESETs in the confined time-frequency resource could simplify the configuration and reduce the number of bits in MIB. Further, it allows the possibility of different resource mapping configuration. Localized mapping is direct and efficient, and as distributed mapping promises better frequency diversity gain, it could also be considered for CORESET for RMSI scheduling. The resource mapping of CORESET for RMSI scheduling is illustrated as Fig. 2. To simplify the system design, only limited resource mapping methods are shown. Note that generally for distributed mapping, multiple (e.g., 2) CORESETs would share one block of time/frequency resource and each CORESET is mapped into this block discontinuously. In this case, zero frequency location offset means that the corresponding resource block (including common CORESET) and SS block have the same center frequency.
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Figure 2 Illustration of Resource mapping of CORESET for RMSI scheduling

(1) Localized mapping; (2) Distributed mapping
Proposal 3: Both localized and distributed resource mapping are considered for CORESET for RMSI scheduling.
2.3 Time Location
RMSI needs to be broadcasted to all UEs in the cell as PSS/SSS. As multiple beams (SS blocks) per SS burst is assumed for NR, we propose that identical beams are used for both SS block and common CORESET. If wider beam is used for common CORESET, it may suffer some coverage loss compared with beam-based method. If narrower beam is used for common CORESET, it may introduce additional system design complexity, especially for mmW with maximal beam number up to 64. Note that RMSI delivery period may be depend of SS burst period. FFS detailed common CORESET pattern in time domain.    
Proposal 4: Common CORESET have the same beam number as SS block per SS burst set, in a RMSI delivery period.  
2.4 CORESET Configuration
As discussed above, common CORESET for RMSI scheduling is confined within one time/frequency resource, and multiple CORESETs may co-exist in this region. As the number of CORESETs in the confined resource region is limited, a few bits in MIB could be used to indicate the index of CORESET explicitly. Alternative method is that the index of CORESET could be a function of cell ID, then the terminal could know the time-frequency location of this CORESET implicitly. It is kind of like LTE that starting position of CSS (common search space) could be different. For the resource mapping, if both localized and distributed resource mapping are supported, 1 bit may be needed to inform the terminal explicitly. Note that resource mapping parameters, such as resource gap or specific PDCCH structure, is pre-determined for one type of resource mapping. 

Proposal 5:  Common CORESET time/frequency location could be configured by MIB explicitly or by a predefined function of cell ID implicitly. 
3. Summary
In this contribution, we have discussed the CORESET configuration for RMSI scheduling. Note that it is also related to other common information scheduling, such as paging, UE-group based power control etc. For this common CORESET design, we have the following proposals: 
Proposal 1: The number of CCE in one CORESET for RMSI scheduling is preferred to be equal to or larger than the maximal aggregation level of one NR-PDCCH.
Proposal 2: The common CORESET is confined within n BW of one NR-PBCH. FFS detailed value of n, e.g., 1, or 2, or 4, or other positive integer, which could be configured by MIB considering system bandwidth, UE capability support, maximal aggregation level etc.
Proposal 3: Both localized and distributed resource mapping are considered for CORESET for RMSI scheduling.
Proposal 4: Common CORESET have the same beam number as SS block per SS burst set, in a RMSI delivery period.
Proposal 5: Common CORESET time/frequency location could be configured by MIB explicitly or by a predefined function of cell ID implicitly 
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