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1 Introduction

In previous discussions, the scheduling information for acquiring any other SI broadcast periodically or provisioned on-demand was agreed to be contained in Minimum SI. In this contribution, we initially discuss about the NR SI scheduling for both Minimum SI and Other SI, and provide our proposals correspondingly. 
2 Discussion

2.1 Minimum SI Scheduling
In legacy LTE, SIB1 is defined to contain information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information; while SIB2 is defined to contain radio resource configuration information that is common for all UEs. And SIB1 will be transmitted more frequently than SIB2 i.e. these two SIBs may have different periodicity.
Therefore, with such kind of design, the UE could camp on the cell much quicker with relatively small overhead. And after the UE has camped on the cell, the UE could obtain the SIB2 for all the common resource configuration to prepare for the initial access.
In NR, the Minimum SI also needs to carry the information for both cell camping and initial access. And in our understanding, we can reuse the SIB1 and SIB2 defined in LTE to carry the cell camping information and the initial access information in Minimum SI respectively.

Proposal 1 RAN2 to agree that RMSI includes SIB1 and SIB2.  
Proposal 2 RAN2 agree to reuse SIB1 to carry most information relevant to whether the UE can access to a cell for cell camping, while reuse SIB2 to carry the common radio resource configuration used for initial access respectively.
And in RAN1#88bis meeting, the following agreements were reached [1], and corresponding results were sent via LS to RAN2 in last Ad Hoc meeting [2].

· 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
Based on the agreements in RAN1, the remaining part of the Minimum SI will be carried via PDSCH scheduled by PDCCH, and the scheduling information of the PDSCH carrying the remaining Minimum SI will be configured by the Minimum SI contained in PBCH.

However, in our understanding, this scheduling information configuration for carrying the remaining Minimum SI could only cover SIB1, not both SIB1 and SIB2. Or maybe the content of RMSI can be transparent to RAN1 i.e. this should be decided by RAN2.
Therefore, if RAN2 confirms that only SIB1 is considered in the configuration of the scheduling information sent by PBCH, then the scheduling information for SIB2 could be carried by SIB1, and specific resources could be assigned by PDCCH, as in LTE.

However, if RAN2 consider that both SIB1 and SIB2 should be considered in the configuration of the scheduling information sent by PBCH, then an LS needs to be sent to RAN1 to address such requirements i.e. scheduling information in PBCH is associated with two SIBs not one.

Proposal 3 RAN2 needs to discuss whether the scheduling information configuration carried by PBCH only requires to cover SIB1 or both SIB1 and SIB2.
· If RAN2 agrees that the scheduling information configuration only covers SIB1, the scheduling information e.g. si-Periodicity for SIB2 could be carried by SIB1, and specific resources could be assigned by PDCCH, as in LTE

· If RAN2 agrees that the scheduling information configuration covers both SIB1 and SIB2, an LS needs to be sent to RAN1 to address the requirements.
2.2 Periodicity of NR-MIB and RMSI/NR-SIB1/2
For MSI scheduling, we think one very important issue is whether NR-MIB and NR-SIB1 have the same periodicity or not.  Compared with LTE, MIB periodicity is 10ms and SIB1 periodicity is 40ms.  Within 40ms, there are 4 repetitions for MIB.  In NR, we think the periodicity for MIB and SIB1 may be different and NR should not mandate the same periodicity for NR-MIB and NR-SIB1/2.

Observation 1 NR-MIB may have different periodicity with NR-SIB1. In the case, RAN2 need to discuss how to handle different periodicity of NR-MIB and RMSI.

Basically, we think there are three options to handle this issue.
· Option 1: RMSI conditional presence.

This option means that for SS blocks in PBCH there may be the PDCCH CORESET pointing to RMSI PDSCH resource but for some SS blocks there may not be.  However, this option needs to involve RAN1 because to enable this option, there is need to have indications in PBCH about RMSI presence.  Please be noted that RMSI presence may be different from SIB1 presence flag which has been discussed in RAN1/2 before.  If RAN2 agrees that RMSI contains only SIB1, RMSI presence flag is the same with SIB1 presence flag.  Otherwise, RMSI presence flag is different from SIB1 presence flag because RMSI can contain SIB1 and SIB2.  With this option, different periodicity of NR-MIB and NR-SIB1/2 can be supported and there is no waste of PDSCH resources.

· Option 2: RMSI always present containing both SIB1 and SIB2, different PBCH scheduling information corresponds to the same CORESET value for RMSI PDSCH transmission
With this option, each PBCH transmission provides configuration information of PDCCH scheduling RMSI in PDSCH, but the configuration information are the same for several PDCH transmissions.  For example, if NR-MIB periodicity is 10ms and RMSI periodicity is 40ms, then 4 PBCH transmission can provided the configuration information to 1 transmission in PDSCH.  For this option, RAN1 needs to confirm if the PDCCH scheduling information provided in PBCH can cross the time scale of tens of ms.
· Option 3: RMSI always present but contain SIB1 or SIB2
With this option, there is no need to have RMSI presence indication and RMSI is always present from physical layer perspective.  However, for every PDSCH RMSI transmission, RMSI may contain only SIB1 or SIB2.  In this way, different periodicity of NR-MIB and NR-SIB1/2 can also be supported.  If RAN2 confirms that RMSI may not always contain SIB1, RAN2 can discuss whether it is possible to put SIB2 in RMSI without SIB1 in some SSBs.  For example, if periodicity of SIB1 and SIB2 are 20ms then it is possible to have SIB1 and SIB2 present in different SFNs.
Proposal 4 RAN2 to discuss the three potential options to handle the different periodicity of NR-MIB and RMSI.  RAN1 should be involved if necessary.
2.3 Other SI Scheduling
In NR RAN1 discussion, there was an agreement about Other SI scheduling in RAN1#88bis meeting [1] as follows:
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
And also in NR SI phase, there were some agreements as follows in RAN2#Ad Hoc meeting [3].
· The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.
· If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB
Based on the agreements in RAN2, Other SI will be broadcast with the periodicity and SI window configured in the scheduling information always presented in Minimum SI, and during the SI window, the UE will monitor the PDCCH to get the exact SI message.
Proposal 5 As in LTE, Other SI can be broadcast with periodicity and SI window configured in the scheduling information, and the exact resource will be assigned by PDCCH. 
3 Conclusions:

In this contribution, we further discuss the details of SI scheduling. Based on these discussions, following observations and proposals are presented:
Observation 1 NR-MIB may have different periodicity with NR-SIB1. In the case, RAN2 need to discuss how to handle different periodicity of NR-MIB and RMSI.
Proposal 1 RAN2 to agree that RMSI includes SIB1 and SIB2.  
Proposal 2 RAN2 agree to reuse SIB1 to carry most information relevant to whether the UE can access to a cell for cell camping, while reuse SIB2 to carry the common radio resource configuration used for initial access respectively.
Proposal 3 RAN2 needs to discuss whether the scheduling information configuration carried by PBCH only requires to cover SIB1 or both SIB1 and SIB2.
· If RAN2 agrees that the scheduling information configuration only covers SIB1, the scheduling information e.g. si-Periodicity for SIB2 could be carried by SIB1, and specific resources could be assigned by PDCCH, as in LTE

· If RAN2 agrees that the scheduling information configuration covers both SIB1 and SIB2, an LS needs to be sent to RAN1 to address the requirements.
Proposal 4 RAN2 to discuss the three potential options to handle the different periodicity of NR-MIB and RMSI.  RAN1 should be involved if necessary.

Proposal 5 As in LTE, Other SI can be broadcast with periodicity and SI window configured in the scheduling information, and the exact resource will be assigned by PDCCH. 
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