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1. Introduction
RAN2 discussed the system information procedure for NR and agreements were captured in TR 38.804 and TS 38.300. To progress the stage 3 discussion on Other SI, the paper discusses the Other SI scheduling how to efficiently specify Other SI scheduling information. 

2. Discussions
As the system information discussion of stage 2 is completed, major system information handling procedure was successfully summarized. Related to the discussion, it is required to finalize the content and meaning of Other SI scheduling information which is broadcasted by Minimum SI (RMSI or NR-SIB1). 
SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}
SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

LTE System Information Block Type1 [TS 36.331]

According to the stage 2 agreements, Other SI scheduling information contains at least SIB type, periodicity, validity information, SI transmission window, and broadcast indication. Regarding SIB type, as RAN2 decided to use the same mechanism with LTE, SIB to SI message mapping concept would be also used in NR. Hence, the LTE SIB mapping field (SIB-MappingInfo) can be reused for Other SIB type. 
Proposal 1. Confirm SIB to SI message mapping is used (as in LTE).
Remaining issue is the granularity of parameters, whether a parameter is per cell or per SIB. LTE uses the periodicity field for SI broadcast (si-Periodicity) and it is configured per SIB. In our view, NR could use the same periodicity for all SIBs since network doesn’t broadcast Other SI continuously. Network transmits SIBs for a certain duration when UE requests specific SIBs, so the same periodicity would be beneficial for consistent delivery. Additionally, it can reduce the size of SI scheduling information because it only needs one periodicity field. Related to the periodicity, it was acknowledged by RAN1 that RAN2 can consider 2 options (80ms or 160ms) for NR-SIB1 as SSB can be sent 80ms or 160ms. We prefer the Other SI uses the same periodicity with NR-SIB1. Moreover, SI transmission window can be per cell like LTE (si-WindowLength).
Proposal 2. SI periodicity and SI window is per cell. 
Generally, LTE uses one value tag (systemInfoValueTag) for SIBs (except systemInfoValueTagSI). For Other SI, it would be better to use per SIB value tag because NR temporarily broadcasts Other SI. By using the approach, network can broadcast just modified SIBs during modification period. The approach would also need paging mechanism per SIB. 
Proposal 3. Value tag is per SIB and network can notify SI change per SIB.

Broadcast indication may be an open issue though RAN2 decided to include the indicator in Minimum SI at the stage 2 discussion.
2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.

Our view is that the indication field is essentially needed and we prefer the field combines with actual broadcast indication of Other SIs (single bit for indication). Also, we prefer each SIB (or SI message) has corresponding indication (per SIB) to inform UE a specific SIB is broadcasted within a specified period. If network periodically broadcasts certain SIBs, then the corresponding indicators will be set to “1” continuously.
Proposal 4. Broadcast indication is per SIB and used for actual SIB broadcasting.
One more issue related to SI scheduling is RACH configuration as Msg1/Msg3 based mechanism is introduced for Other SI request. More specifically, part of RACH resources has to be reserved for Msg1-to- SIBs mapping and RACH opportunity (periodicity) for SI request can be configured differently from other RACH transmission. The opportunity doesn’t need to be frequent because the SI periodicity is longer than typical RACH periodicity. So, the Other SI scheduling information should contain RACH configuration for SI request.
Proposal 5. Other SI scheduling information contains RACH configuration for SI request.
3. Conclusion
The paper has described the Other SI scheduling information and suggested the following proposals:

Proposal 1. Confirm SIB to SI message mapping is used (as in LTE).
Proposal 2. SI periodicity and SI window is per cell. 
Proposal 3. Value tag is per SIB and network can notify SI change per SIB.
Proposal 4. Broadcast indication is per SIB and used for actual SIB broadcasting.

Proposal 5. Other SI scheduling information contains RACH configuration for SI request.
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