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1. Introduction

At the RAN1#88bis meeting, system information (SI) delivery for NR was discussed and RAN1 made following agreements [1].

	Agreements:
· Down-select one of SCS options for the remaining minimum system information transmission

· Option 1: PBCH signals the SCS of the remaining minimum system information 

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information

· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information

· Note: RAN2 has decided to go with option 2

· Down-select one of SCS options for PRACH msg. 3 transmission 

· Option 1: RACH configuration (possibly within PBCH or the remaining minimum system information) provides the SCS of the PRACH msg. 3

· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the PRACH msg. 3

· Option 3: RAR can indicate the SCS of the PRACH msg. 3 transmission 

· FFS the determination of the SCS for msg  1, 2, and 4

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

Agreements:
· The broadcast delivery of other system information (OSI) is supported by NR-PDSCH transmission. The scheduling information of broadcast NR-PDSCH is considered to be carried by the following option(s):

· Option 1: NR-PDCCH

· Option 2: Remaining minimum system information

· Other options are not precluded

· FFS: Maximum TBS for OSI.


In this contribution, we discuss further on mechanism for SI delivery including numerology used for remaining minimum SI delivery, and whether/how to provide part of configuration information for NR-PDCCH by specification. In addition, system information delivery mechanism in multi-beam scenario is also discussed.
2. Discussion on mechanism for remaining minimum system information delivery
2.1. Numerology used for remaining minimum SI delivery

Signals/channels in SS block would apply the same numerology (e.g., default numerology at least in case of NR cell supporting standalone access) so that simple and efficient multiplexing within SS block and among SS blocks can be realized. On the other hand, numerology used for NR-PDCCH/PDSCH for remaining minimum SI delivery can be different from SS block numerology, e.g., in order to align with NR-PDCCH/PDSCH for other purposes such as data when numerology used for data/control is different from default numerology of the frequency band/range. We think there may be such possible scenarios as below.
· In a frequency band/range supporting 5 MHz bandwidth as minimum carrier bandwidth, although default subcarrier spacing for the band/range would be 15 kHz due to PBCH bandwidth, there may be a demand to utilize 30 kHz subcarrier spacing for data/control in the band/range to realize efficient wider bandwidth operation with low latency.

· In a frequency band/range with 240 kHz default subcarrier spacing, smaller subcarrier spacing may be utilized for data/control. Residual frequency offset at data/control reception would be much smaller than that at PBCH reception.
Therefore, numerology information (at least subcarrier spacing) for NR-PDCCH/PDSCH for remaining minimum SI delivery should be provided by NR-PBCH [2].

Proposal 1: Numerology information for NR-PDCCH/PDSCH for remaining minimum SI delivery is provided by NR-PBCH.

2.2. How to provide configuration information for NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
As shown in Section 1, RAN1 agreed that NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH, and NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information.

If NR-PBCH needs to provide full flexibility on configuration for NR-PDCCH, NR-PBCH payload size would be concerned. As argued in our companion contribution [2], since NR-PBCH payload size would be limited, it may be necessary to limit flexibility on control resource set configuration for remaining minimum SI delivery. For example, NR-PBCH provides frequency domain configuration information of UE-common (or UE-group-common) control resource set such as control channel search space bandwidth and frequency location offset from that of SS-block, while at least part of time domain configuration information of the UE-common (or UE-group-common) control resource set can be derived by the specification, e.g., predefined cycle and slot/frame position such as SIB1 in LTE. In addition, frequency domain configuration flexibility can also be limited for each frequency range so that information bits in NR-PBCH for control channel search space configuration can be saved.
Proposal 2: Part of the control channel search space configuration information could be derived by the specification. Following example approaches can be considered.
· Flexibility for time domain configuration such as control channel search space symbol/slot/frame position can be limited for each frequency range
· Flexibility for frequency domain configuration such as control channel search space bandwidth and frequency location offset from that of SS-block can be limited for each frequency range
3. System information delivery in multi beam scenario
In NR multi-beam operation, system information broadcasting is performed with beam sweeping manner. Some of system information such as cell access related information is cell-specific, i.e., common to different beams within a cell, while some other system information such as RACH configuration and neighbor cell list may be beam-specific. For such possible beam-specific system information, following two options can be considered as delivery mechanism as shown in Figure 3-1.

· Option 1: Beam-specific SI delivery

· For example, SI on beam #A provides RACH configuration information which is associated with beam #A (i.e., specific SS block).

· Compared with Option 2, SI payload size can be saved, but UE may need to read multiple SI on different beams e.g., when UE observes multiple SS blocks with comparable reception quality. 

· Option 2: Cell-specific SI delivery

· For example, SI on beam #A provides RACH configuration information and association information between RACH configuration and each beam (SS block).

· Compared with Option 1, UE may not need to read multiple SI on different beams, but SI payload size for each beam would be increased.
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Figure 3-1: SI delivery options for beam-specific contents
In our view, Option 2 (cell-specific SI delivery) seems preferable since UE is not required to read multiple SI on different beams within a cell. 
Proposal 3: Even for possible beam specific SI such as RACH configuration and neighbor cell list for cell reselection, cell-specific SI delivery mechanism in which SI on each beam provides all beam specific SI and association information is applied.

4. Conclusion 

In this contribution, we discussed further on mechanism for SI delivery including numerology used for remaining minimum SI delivery, and whether/how to provide part of configuration information for NR-PDCCH by specification. In addition, SI delivery mechanism in multi-beam scenario was also discussed. We made the following proposals. 
Proposal 1: Numerology information for NR-PDCCH/PDSCH for remaining minimum SI delivery is provided by NR-PBCH.

Proposal 2: Part of the control channel search space configuration information could be derived by the specification. Following example approaches can be considered.

· Flexibility for time domain configuration such as control channel search space symbol/slot/frame position can be limited for each frequency range
· Flexibility for frequency domain configuration such as control channel search space bandwidth and frequency location offset from that of SS-block can be limited for each frequency range
Proposal 3: Even for possible beam specific SI such as RACH configuration and neighbor cell list for cell reselection, cell-specific SI delivery mechanism in which SI on each beam provides all beam specific SI and association information is applied.
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