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1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. NR is expected to efficiently support a diverse set of uses cases including eMBB, URLLC as well as functionalities such as Integrated Access and Backhaul (IAB) and spectrum sharing, including coexistence with LTE. This contribution discusses the configuration and scheduling of the remaining system information (RMSI).
2 Frequency domain RMSI scheduling details
During RAN1 NR Adhoc #3 the following agreement was made regarding the scheduling of the RMSI:

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

Since the UE has to receive the RMSI before RRC connection setup, the initial active bandwidth part is the only one known to the UE by the time it decodes the RMSI and is not UE-specific. However, one remaining detail is the relationship between the UE minimum bandwidth (which is a UE capability) and the minimum carrier bandwidth (which is band specific). For example, while 50MHz is the minimum carrier bandwidth for bands above 6GHz, UEs may support other BWs including 100 or 200MHz in which case the RMSI could be located anywhere in the 100 or 200MHz and not in the NR-PBCH BW which is less than the minimum carrier bandwidth of 50MHz. However, it is not clear if all UEs will be mandated to support a BW larger than the minimum carrier bandwidth (e.g. in the case of MTC or other lower capability UEs). For those UEs, transmitting RMSI outside of the same bandwidth as the corresponding NR-PBCH requires retuning. Hence, the most straightforward approach for NR is to set the UE minimum bandwidth for a given band to be equal to the minimum carrier bandwidth. If this is supported, FDM between SS/PBCH block and CORESET/NR-PDSCH for RMSI can be supported as well.

Proposal 1: UEs are not mandated to support a BW larger than the minimum carrier bandwidth (e.g. in the case of MTC or other lower capability UEs) even if FDM between SS/PBCH block and CORESET/NR-PDSCH for RMSI is supported.
3 Time domain RMSI scheduling details
During RAN1 NR Adhoc #3 the following agreement was made regarding the scheduling of the RMSI:
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

Regardless of whether FDM or TDM of NR-PBCH and RMSI is utilized by the network for RMSI delivery, it is a requirement that the resource allocation for the PDSCH carrying the RMSI should not be slot-based, especially for mmWave bands. This is because of the potentially large overhead for SS/PBCH block and RMSI transmissions when beam-sweeping is utilized at the gNB. Also, in the case of FDM of SS/PBCH Blocks and RMSI is supported, it is expected that the same analog beams should be used for both transmissions, restricting the time-duration of the RMSI to the SS/PBCH block duration (e.g. 2 or 4 symbols) in order to support efficient beam sweeping operation. 

Based on these scenarios and requirements the PDCCH for non-slot based transmissions should take into account the ability to support up to 4 RMSI transmissions on beams containing SS blocks within a slot. This can be accomplished by either cross-scheduled (mini-slots are scheduled from beginning of slot) or self-scheduled (mini-slots contain a CORESET) as shown in Figure 1:
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Figure 1. Cross- and self-scheduled RMSI transmissions
Additional details of scheduling and DMRS for non-slot based transmissions can be found in [3] and [4].

Proposal 2: Both cross-scheduled (TDM of CORESET scheduling RMSI and SS/PBCH Block) and self-scheduled (FDM of CORESET scheduling RMSI and SS/PBCH Block) transmissions are supported for RMSI delivery. 
Proposal 3: For cross-scheduled RMSI transmissions allow CORESET spans of four OFDM symbols at least when four SS blocks are present in the slot in order to schedule four RMSI transmissions on beams carrying SS blocks.
Proposal 4: For self-scheduled RMSI transmissions further discuss how to handle location of the DMRS relative to the scheduling PDCCH and potential PDSCH/PDCCH resource sharing.
4 Conclusion
This contribution analyzed the remaining details of RMSI delivery for NR. The following proposals were made:

Proposal 1: UEs are not mandated to support a BW larger than the minimum carrier bandwidth (e.g. in the case of MTC or other lower capability UEs) even if FDM between SS/PBCH block and CORESET/NR-PDSCH for RMSI is supported.
Proposal 2: Both cross-scheduled (scheduled from PDCCH located at the beginning of slot) and self-scheduled (mini-slots contain a CORESET) transmissions are supported for RMSI delivery. 
Proposal 3: For cross-scheduled RMSI transmissions allow CORESET spans of four OFDM symbols at least when four SS blocks are present in the slot in order to schedule four RMSI transmissions on beams carrying SS blocks.

Proposal 4: For self-scheduled RMSI transmissions further discuss how to handle location of the DMRS relative to the scheduling PDCCH and potential PDSCH/PDCCH resource sharing.
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