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Introduction
In RAN1#88bis, the following related other system information was agreed [1],
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 delivery of other system information.

Discussion
Other System information is defined as those system information other than the minimum SI.  RAN2 agreed that the other System Information may either be broadcasted, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE.  It was agreed in RAN1#88bis the delivery of other system information 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
· FFS: Maximum TBS for OSI.
Broadcast delivery of Other System Information
For broadcast delivery of other system information carried by NR-PDSCH, the resource allocation of NR-PDSCH should be scheduled by NR-PDCCH for flexibility in resource allocation and system configuration.   The transmission scheme of NR-PDCCH could be either analog beam-sweeping along with SS-block at different sub-band or digital beam-forming.
a) NR-PDCCH is analog beam-sweeping. The resources for analog beam-swept NR-PDCCH are in the same symbols as those SS-block but different subband. Since NR-PDSCH is analog beam sweeping, the number of SIBs via analog beam swept NR-PDSCH would be limited.
b) NR-PDCCH is digital beam-formed. The resources for digital beam-formed NR-PDCCH are in the different OFDM symbols outside SS blocks. In that case NR-PDSCH is also digital beam-forming. The gNB needs to know the beam index where UEs are associated with.  This will work only when the system information is on-demand with request by UE.   

Proposal 1:  The scheduling information of broadcast NR-PDSCH carrying other system information should be carried by NR-PDCCH.

Proposal 2: NR-PDSCH and NR-PDCCH supporting the broadcast delivery of other system information should be beam-swept in multi-beam configuration. 

On demand delivery of Other System Information
 The on-demand access of other system information would be possible when UE has established DL/UL beam correspondence.  It is feasible and flexible to schedule other System Information transmission on dedicated NR-PDSCH scheduled by DCI from UE-specific search space of NR-PDCCH.  On-demand access of other system information is transmitted with beam-specific NR-PDSCH scheduled by beam-specific NR-PDCCH. UE can transmit on-demand SI request by RACH preamble. We will provide two candidate schemes for on-demand SI request via RACH preamble.

a) Scheme 1: The set of SIBs not delivered by a beam-specific broadcast are partitioned into different groups. For instance, each group may contain a single SIB. In another example one group may contain all the SIBs that are not broadcast in a beam. Each SIB group is associated with a unique preamble.  An idle UE requiring a particular group of SIBs transmits the preamble associated with this group in a configured on-demand time-frequency occasion. A collision occurs if more than one UE requests the same SIB group in an on-demand SI request occasion. The collision probability can be reduced by limiting the number of SIBs in a single group. Alternatively a many-to-one relationship can be configured where multiple preambles are associated with the same SIB group. 

Upon detection of a preamble indicating an SI request, the gNB transmits the group of SIBs within a configured SI window corresponding to the requested SIB group. The SIB group may be conveyed in a PDSCH that is scheduled by a PDCCH. The UE may be configured to monitor for a PDCCH scheduling a PDSCH conveying a SIB group within the SI window. 

There is no state transition at the end of the SI request procedure, i.e. the UE remains in the Idle State. Furthermore, as the UE does not transmit any additional messages, there is no need for UL synchronization. It is desirable that any UE served by the same DL TX beam can receive a SIB group that was requested by another UE. This reduces the collision probability and reduces power consumption on average since not all UEs need to perform SI requests. One solution is for the gNB to transmit an indicator of what SIB group is to be transmitted. A different solution is to include a SIB-group ID in the PDCCH scheduling the SIB group. For example, the SIB group ID can be explicitly contained in the DCI. Alternatively, the SIB-group ID can mask the CRC field of the DCI payload. 

For the SI request physical channel design it is desirable that a gNB is able to detect that a preamble was transmitted even if there is a collision. In this case the gNB can transmit the requested SIB group without needing to know which UE or group of UEs requested the SI. 

b) Scheme 2: This scheme is similar to the 2-step RACH procedure. A UE transmits a preamble part and a data part in Msg1. The data part contains the SI request. The gNB attempts both preamble detection and data demodulation in Msg1. The same set of preambles can be used for both RACH and SI request. The data part contains a RA message (e.g. RA connection request) or an on-demand SI request. If data demodulation is successful, the gNB either transmits a random access response or a SIB group depending on the data contained in Msg1. 

Proposal 3: On-demand access of other system information is transmitted with beam-specific NR-PDSCH scheduled by beam-specific NR-PDCCH.  

Proposal 4: UE can transmit on-demand SI request in RACH Preamble.

Conclusion
This paper discusses delivery of other system information.  We have the following proposals,
Proposal 1:  The scheduling information of broadcast NR-PDSCH carrying other system information should be carried by NR-PDCCH.

Proposal 2: NR-PDSCH and NR-PDCCH supporting the broadcast delivery of other system information should be beam-swept in multi-beam configuration. 

Proposal 3: On-demand access of other system information is transmitted with beam-specific NR-PDSCH scheduled by beam-specific NR-PDCCH.  

Proposal 4: UE can transmit on-demand SI request in RACH Preamble.
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