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1   Introduction
Compared with the previous paper, the following changes have been made:

· 
Update Proposal 1, 2, 3.
In this contribution, the scheduling mechanism of minimum SI and other SI will be discussed based on agreements and procedures captured in TR 38.304[1] and TS 38.300[2], and agreements from RAN1. 
2   Discussion
2.1
RAN1/RAN2 Progress on system information scheduling

RAN1 has agreed in RAN1#88

 SHAPE  \* MERGEFORMAT 



and in RAN1#88bis

 SHAPE  \* MERGEFORMAT 



and in RAN2#AH meeting

Agreements related to SI provided by broadcast

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.

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.

4:  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.
Agreements

2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
The following section will discuss the scheduling mechanism of minimum SI and other SI based on agreements from both RAN1 and RAN2:
2.2   Scheduling Mode of Minimum SI
Based on the RAN1 agreement, we can conclude that NR-MIB is transmitted on NR-PBCH and the rest of the minimum system information is transmitted on NR-PDSCH. In [3] it is proposed that the rest of the minimum system information is collected in NR-SIB1, and adopts the same terminology. Hence, here we propose:
Observation 1: NR-MIB is transmitted on NR-PBCH and the rest of the minimum system information is transmitted on NR-PDSCH.

RAN1 has agreed the PBCH TTI is 80ms, and NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information. Therefore NR-MIB transmitted on NR-PBCH uses a fixed schedule in all details as in LTE i.e. NR-PDCCH is not used.
Observation 2: NR-MIB transmitted on NR-PBCH uses a fixed scheduling as in LTE i.e. NR-PDCCH is not used.
In LTE, the SIB 1 uses fixed scheduling for time domain resource with PDCCH to indicate the frequency domain resource, and the SIB2 uses dynamic scheduling.  In NR, it is agreed that PBCH will indicate the information for remaining minimum system information scheduling. This means that the scheduling mode of RMSI is a kind of dynamic scheduling mode, which can be configured by network. 
Observation 3: Since PBCH will indicate the information for remaining minimum system information scheduling, this means that the scheduling mode of RMSI is a kind of dynamic scheduling mode, which can be configured by the network. 
2.3   Scheduling Mode of Other SI
According to the agreements of RAN2, other SI also is transmitted on NR-PDSCH by periodic broadcast or on-demand request, and SIB1 will indicate their scheduling information. For connected UEs, they request and receive their concerned on-demand SI by dedicated RRC signalling. Idle UEs use Msg-1 or Msg-3 based SI request method to request their concerned on-demand SI. After receiving the SI request, gNB will broadcast the corresponding SI. This means that the scheduling mode of all other SI except that of on-demand SI for connected UEs is a kind of dynamic scheduling mode.
Observation 4: Except the scheduling of on-demand SI for connected UEs, the scheduling mode of other SI also is a kind of dynamic scheduling mode.
2.4   Windows based other SI scheduling 
In RAN2 #96, it has already been agreed that SI transmission window in LTE is the baseline for NR. In RAN1 #91 meeting, it has been agreed that SI window configuration for broadcast other SI is explicitly signalled in the corresponding RMSI and it is up to RAN2 how to configure the SI window. Considering NR operates at high frequency, the broadcast other SI should support beam sweeping to compensate for path loss, which means that beam sweeping should be supported in each SI window.
Proposal 1: beam sweeping should be supported in each SI window. 
The main benefit of using the window based scheme is to achieve the reliability of reception of system information.  If the window length is not appropriate, it would cause performance degradation due to the lack of time diversity for the HARQ retransmissions of a given SIB. In LTE, the minimum window length is 1ms considering the data scheduling unit is one subframe (1ms). However, the value of minimum window length is not suitable in NR since one beam sweeping period may exceed 1ms. As a result, the window length should be one beam sweeping period at least. 
Proposal 2: the window length should be one beam sweeping period at least.

In the last RAN1 meeting, the following agreements are achieved.
	Agreements:

•
The association between actual transmitted SSB and the monitoring window of PDCCH containing the Paging DCI and the broadcast OSI DCI can be respectively configured via RMSI.

·  It is up to RAN2 on how to do the above configuration. Send an LS to RAN2 (R1-1801248, which is approved and final LS is in R1-1801280)

•
The default association between SSB index and monitoring window of PDCCH containing a Paging DCI and a broadcast OSI DCI is same as that between SSB index and its RMSI monitoring window.
· To adopt the TP for Section 5.1 of TS38.214:

When receiving PDSCH for RMSI or broadcasted Other System Info or paging the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].


According to the agreements, there are two association methods between SSB and OSI DCI and different association method may means different beam sweeping period of OSI broadcast, which has an impact of the window length. Hence, when RAN2 specifies SI window length the impact of the association method between OSI and SSB should be considered.
Proposal 3: the impact of the association method between OSI and SSB should be considered when RAN2 specifies SI window length.
2.5   Necessity of segmentation for a given SIB
Segmentation operation will bring a considerably higher overhead, because corresponding header fields for more elaborate functions are needed to support re-ordering with in-sequence delivery. Since HARQ is not supported for BCCH transmission, no support for reordering for BCCH is needed. Compared to LTE, segmented blocks in NR can have more variable sizes due to more bandwidth flexibility as well as available resources in a given scheduling unit. Due to these reasons, we propose to reuse the LTE solution, i.e., no segmentation for a given SIB as the baseline.
Proposal 4: Reuse the LTE solution i.e., no segmentation for a given SIB as the baseline for NR.
However, at this stage it is difficult to estimate the size of the different SIBs as well as the total size of the system information. If there are some SIBs with large size need segmentation operation, the segmentation for such kinds of SIBs can be performed as Secondary Notification in ETWS-SIB.
Proposal 5: If there are many SIBs with a large size and need segmentation operation, the segmentation for such kinds of SIBs can be performed as Secondary Notification in ETWS-SIB.
3   Conclusion
In this paper we discuss system information scheduling and get the following observations and proposals:

Observation 1: NR-MIB is transmitted on NR-PBCH and the rest of the minimum system information is transmitted on NR-PDSCH.

Observation 2: NR-MIB transmitted on NR-PBCH uses a fixed scheduling as in LTE i.e. NR-PDCCH is not used.
Observation 3: Since PBCH will indicate the information for remaining minimum system information scheduling, this means that the scheduling mode of RMSI is a kind of dynamic scheduling mode, which can be configured by the network. 
Observation 4: Except the scheduling of on-demand SI for connected UEs, the scheduling mode of other SI also is a kind of dynamic scheduling mode.

Proposal 1: beam sweeping should be supported in each SI window.  
Proposal 2: the window length should be one beam sweeping period at least.

Proposal 3: the impact of the association method between OSI and SSB should be considered when RAN2 specifies SI window length.

Proposal 4: Reuse the LTE solution i.e., no segmentation for a given SIB as the baseline for NR.
Proposal 5: If there are many SIBs with a large size and need segmentation operation, the segmentation for such kinds of SIBs can be performed as Secondary Notification in ETWS-SIB.
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For the minimum system information delivery, 


Part of minimum system information is transmitted in NR-PBCH


The remaining minimum system information is transmitted in shared downlink channel via NR-PDSCH


FFS  how the configuration information for the remaining minimum system information is provided, e.g.:


NR-PBCH provides the control channel search space 


NR-PBCH provides the scheduling assignment


Part of the control channel search space/scheduling assignment could be derived by the specification


FFS numerology for NR-PDSCH for the remaining minimum system information








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


------


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.


-------


PBCH TTI: 80 msec
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