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1 Introduction
This contribution discusses NR system information delivery including;
· Minimum System Information (SI)
· Remaining minimum system information transmission
· Other SI transmission
2 Minimum System Information (SI)
 RAN2 agreed that the minimum SI includes at least the following parameters [1]:
· SFN
· a list of PLMNs
· A cell ID
· Cell camping parameters
· RACH parameters
· Scheduling information for other SI
· SIB type
· Validity information
· SI Periodicity
· SI-window information
· An indicator whether the concerned SI-block is periodically broadcast or provided on demand
· Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request), if network allows on demand mechanism.

RAN2 also agreed that minimum SI is always present and periodically broadcast at a cell. Hence, the minimum SI is not subject to on-demand SI delivery. Only the other SI can be provisioned via on-demand basis. Note that the minimum SI should accommodate at least around 250 bits for L2/L3 operation based on the current agreements. This estimation does not include any L1 parameter and it is up to RAN1 to estimate the number of bits required for any L1 parameters. The size of the minimum SI should be flexible in size for future proof.
3 Remaining minimum SI transmission
Assuming comparable performance with LTE PBCH, it seems infeasible to transmit a few hundred bits in a single NR-PBCH. This means that a part of minimum SI is carried by NR-PBCH and the remaining part of minimum SI (RMSI) should be carried by separate physical channel other than NR-PBCH. Further, on-demand transmission of minimum SI does not conform to RAN2 agreement, i.e., minimum SI is always present and periodically broadcast:
Proposal 1:
· NR-PBCH carries a part of minimum SI.
· Remaining minimum SI (RMSI) is transmitted in separate channel(s) other than NR-PBCH.

Then, the valid alternatives to transmit minimum SI among previous RAN1 agreements are as follow:
· Alt. A: NR-PBCH (a part of minimum SI, NR-MIB) + secondary physical broadcast channel (RMSI)
· Alt. B: NR-PBCH (NR-MIB) + e.g., NR-PDSCH (RMSI)
For the remaining minimum SI transmission, above alternatives can be reformulated in terms of associated control channel (e.g., NR-PDCCH) and flexibility (Table 1):
Table 1: Alternatives for the remaining minimum SI (RMSI) transmission
	
	Q: Is the remaining mininmum SI transmitted with an associated control channel (e.g., NR-PDCCH)?

	Alt.A
	No

	
	

	Alt.B
	Alt.B1: NR-PDCCH schedules NR-PDSCH  Yes

	
	Alt.B2: NR-PBCH schedules NR-PDSCH  No

	
	Q: Is the container for the remaining minimum SI flexible?

	Alt.A
	Alt.A1: NR-PBCH provides very limited info, e.g. periodicity, …  No

	
	Alt.A2: NR-PBCH provides necessary scheduling info, e.g., periodicity, MCS/TBS, …  Yes

	Alt.B
	Alt.B1: NR-PDCCH schedules NR-PDSCH  Yes

	
	Alt.B2: NR-PBCH schedules NR-PDSCH  Yes



In case of LTE, typical SI(s) are transmitted on PDSCH scheduled by PDCCH. This enables scheduling flexibility in a dynamic manner, e.g., RB allocation, MCS/TBS within a certain limit. On the other hand, eMTC SI is transmitted on PDSCH without an associated physical control channel such that the excessive control overhead due to repetition can be avoided.
Similar approach can be taken for NR. For example, for multiple beam operation in higher frequency, it is preferable to avoid (or minimize) the associated control channel (e.g., NR-PDCCH) for the remaining minimum SI transmission. Therefore, we can avoid the beam sweeping overhead of the NR-PDCCH. The scheduling information (e.g., TBS, frequency allocation) for the remaining minimum SI transmission can be provided by NR-PBCH.
On the other hand, for single beam operation in lower frequency, the scheduling flexibility can be maximized by adopting the associated control channel for the remaining minimum SI transmission. The scheduling information (e.g., frequency allocation) for the NR-PDCCH can be provided by NR-PBCH.
All in all, we can define a framework for minimum SI transmission of which actual structure can be adopted based on the NR deployment scenario, e.g., multi-beam/single-beam operation. (Figure 1)
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Figure 1: Minimum SI transmission
Proposal 2: 
· Some RMSI transmission parameters can be indicated in NR-PBCH.
· For sub 6GHz: some necessary parameters for RMSI transmission (other than those pre-configured in the spec and indicated in NR-PBCH) are indicated by NR-PDCCH, and RMSI is transmitted on NR-PDSCH.
· For over 6GHz: all the necessary parameters for RMSI transmission (other than those pre-configured in the spec) are indicated by NR-PBCH, and RMSI is transmitted on the secondary physical broadcast channel.
4 Other SI transmission
As per RAN2 decision, system information is divided into minimum SI and other SI. The other SI encompasses everything not broadcast in the minimum SI. RAN2 further agreed that the other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE. 
In connection with RMSI discussed in section 3, it is also possible to schedule other SI transmission opportunities by RMSI. The physical channel for other SI transmission is NR-PDSCH and gNB configures whether it is broadcast manner or provisioned via on-demand basis. 
Proposal 3: Other SI transmission opportunities are scheduled by RMSI.
5 Conclusions
This contribution has examined design issues related to NR system information delivery in initial access and made the following proposals:
Proposal 1:
· NR-PBCH carries a part of minimum SI.
· Remaining minimum SI (RMSI) is transmitted in separate channel(s) other than NR-PBCH.
Proposal 2:
· Some RMSI transmission parameters can be indicated in NR-PBCH.
· For sub 6GHz: some necessary parameters for RMSI transmission (other than those pre-configured in the spec and indicated in NR-PBCH) are indicated by NR-PDCCH, and RMSI is transmitted on NR-PDSCH.
· For over 6GHz: all the necessary parameters for RMSI transmission (other than those pre-configured in the spec) are indicated by NR-PBCH, and RMSI is transmitted on the secondary physical broadcast channel.
Proposal 3: Other SI transmission opportunities are scheduled by RMSI.
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