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Introduction
RAN1 made the following agreement.
	RAN1#88bis
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 provide our views regarding QCL assumption and CORESET configuration.
Discussion
QCL assumption
Regarding QCL assumption for RMSI transmission, the following alternatives could be considered.
Alt 1: the UE always assumes the DMRS of PDCCH/PDSCH for RMSI is QCLed with the corresponding SS block
Alt 2: The network indicates whether the SS block and DMRS of PDCCH/PDSCH for RMSI in CORESET indicated by PBCH in the SS block is QCLed or not to the UE
Alt 2 could allow flexible beam deployment. For example, RMSI transmission could use a wider beam than the SS block transmission so that transmitted RMSI could be shared between multiple SS blocks. This could reduce the overhead arising from multiple RMSI transmissions when beam sweeping. However, Alt 2 brings some drawbacks. The QCL indication increases the PBCH payload and so may cause a decrease in PBCH coverage. In addition, if RMSI and the corresponding SS block use different beams, it may be necessary to introduce additional RS (e.g. tracking RS) in order to receive PDCCH/PDSCH for RMSI. This brings additional overhead. There is therefore very little benefit in indicating the QCL. Therefore, taking simpler UE implementation into account, we prefer alt 1.
Proposal 1: UE shall always assume that the DMRS of NR-PDCCH and NR-PDSCH for RMSI is QCLed with the corresponding SS block.

CORESET configuration
At RAN1#88bis, it was agreed that PBCH provides CORESET configuration for RMSI. Then, there are two alternatives regarding CORESET configuration.
Alt 1: the MIBs in different SS blocks within the SS burst set indicates common information for CORESET configuration.
Alt 2: the MIBs in different SS blocks within the SS burst set indicates different information for CORESET configuration.
In alt 1, each MIB in the PBCH contains common CORESET information. Since the information content of all the PBCHs is the same, UEs are able to perform soft-combining of the PBCH. Moreover, when a UE switches to another SS block which carries the same MIB, the UE would not need to decode the PBCH in the new SS block. This contributes towards reducing the UE processing requirements during intra-cell handover.
In alt 2, SS block-specific CORESET configuration can be explicitly indicated. Since configuration information can be changed among PBCHs, the network can flexibly configure the CORESET for RMSI. However, in alt 2, PBCH soft-combining within the SS burst set cannot be performed since the PBCH content is different between SS blocks. 
From the viewpoint of PBCH decoding performance and UE complexity for intra-cell handover, alt 1 is preferable.
Proposal 2: Each NR-MIB in multiple SS blocks within one SS burst set contains common information for configuration of the CORESET for RMSI.

Currently, two QCL assumptions can be considered: 1) on a per search space basis and 2) on a per CORESET basis.
If QCL assumption for RMSI is on a per search space basis, considering configuration overhead, CORESET for RMSI transmission should be cell-specific (or SS block group-specific), which means that PBCH in multiple SS blocks indicates single CORESET for RMSI. By having multiple search space for PDCCH transmission for RMSI on the cell-specific CORESET (or SS block group-specific CORESET), multi-beam transmission for RMSI could be performed. The location of this SS block-specific search space is derived from SS block-specific information (e.g. SS block index).
On the other hand, if QCL assumption for RMSI is on a per CORESET basis, multiple CORESETs are required to transmit RMSI by using multi-beam. In that case, there are two options to configure multiple CORESETs. Option (a) is MIB configures all CORESETs for RMSI. Option (b) is MIB configures a part of the CORESET for RMSI and remaining part of CORESET configuration is derived from SS block-specific information. Considering the need to minimise the PBCH payload overhead, option (a) is not preferable.
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Figure 1: Relationship between SS block and PDCCH for RMSI transmission
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Conclusion
In this contribution, we proposed the following:
Proposal 1: UE should always assume the DMRS of NR-PDCCH and NR-PDSCH for RMSI is QCLed with the corresponding SS block.
Proposal 2: Each NR-MIB in multiple SS blocks within one SS burst set contains common information for configuration of the CORESET for RMSI.
Proposal 3: CORESET for RMSI should be SS block-specific if UE assumes that all PDCCH on the CORESET utilize the same QCL, CORESET for RMSI should be cell-specific (or SS block group-specific) otherwise.
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