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1	Introduction
For the content of the minimum SI (i.e. the MIB and SIB1) it was agreed already during the Study Item phase that it should comprise information required for initial access to a cell and information for acquiring any other SI.
At the RAN2#101 meeting the following agreements were reached for system information content and structure:
Agreements
1	Working assumption that minimum system information consists of MIB and SIB1, while all other NR-SIBs are part of other system information. This working assumption can be re-evaluated after checking with RAN1 if the expected size of the SIB1 is problematic.
2	MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1 (similar to LTE).
3	NR Rel-15 will contain SIBs for Common cell re-selection information (similar to LTE SIB3), Neighbouring cell information for intra-frequency cell re-selection (similar to LTE SIB4), Information relevant for inter-frequency cell re-selection (similar to LTE SIB5) and Information relevant for inter-RAT cell re-selection to E-UTRAN.
4	NR Rel-15 will contain SIBs for ETWS primary notification, ETWS secondary notification and CMAS.
5	An indication for forward compatibility purposes (e.g. for CSG) is introduced in SIB1, but no further SIBs for functionality related to Cell reselection to UTRA, Cell reselection to GERAN,  cell reselection to CDMA2000, Home eNB, MBMS, EAB, WLAN interworking, Sidelink, or V2X are specified for NR Rel-15.
6	SIB containing GNSS and UTC information (corresponding to LTE SIB16) will be specified for NR Rel-15.
7	SIB1 contains Scheduling Info List and SI Window Length
8	SIB1 contains Cell Selection Info
9a	SIB1 contains information elements relevant for initial access from ServingCellConfigCommon. (May be revisited if WA is not confirmed)
10	SIB1 contains Cell Access Related Info (May be revisited if WA is not confirmed)
11: SIB1 for ANR purposes in NSA deployments will have minimal content

The discussion on the SIB content has then continued in email discussions, with the latest in [101bis#13][NR] Text Proposal on the ASN.1 for SIB content. 
This contribution discusses the optional inclusion of some content in SIB1 and how some of the content may be provided in another SIB in case it does not fit into SIB1.

[bookmark: _Ref178064866]2	Discussion
2.1	Inclusion of some SIB1 content in other SI
The working assumption from the RAN2#101 meeting is that the minimum SI corresponds to the MIB and the SIB1 and that SIB1 then includes e.g.:
· Scheduling Info List and SI Window Length
· Cell Selection Info
· ServingCellConfigCommonSIB
· Cell Access Related Info.
This includes, among others, configurations needed by a UE to perform initial access, such as RACH configuration ((P)RACH and Random Access Response related information), as well as other physical channel and higher layer configurations needed at least to be able to receive messages 2 and 4 and to transmit msg3.
Access related information is also needed in the minimum SI for the UE to be able to send requests for other SI, when it is provided on-demand, at least for the Msg3 based SI request, which is based on the ordinary RACH procedure. For the Msg1 based SI request, the needed PRACH preamble/resource configuration is part of the SI scheduling information.
Paging information should also be included in minimum SI (SIB1) in order for a UE to e.g. determine quickly where to find its paging occasions, without reading further SIBs and performing on-demand SI requests.
Some cases can however be foreseen where it would not be relevant to include all such information in the Minimum SI (MIB and SIB1). An example is the EN-DC case, where the SIB1 may need to be broadcasted in order to support ANR. It has been agreed in RAN2 that the SIB1 will have minimal content in that case, where only the PLMN list, with corresponding TAC(s) and Cell ID(s), will need to be provided. Other information, such as (P)RACH and RAR related to initial access, or paging related information is then not relevant. The other information in SIB1, which is not provided in NSA deployments, is thus optional in SIB1.
Another aspect that needs to be considered is that the size of SIB1 is likely to become a limiting factor in different scenarios. If the SIB1 becomes very large it may be difficult to fit all the information into a single message, while achieving successful reception of the message by all UEs. If beam sweeping is used the overhead of the broadcasted information will also become significant.
It should therefore be possible to skip inclusion of some information in SIB1 and instead provide it in another SIB. When the information is not included in SIB1, it may then instead be included in another SIB, which is part of Other SI. The size of the SIB1 can thus be kept limited also in SA scenarios.
The information that is not included in SIB1 should then however not be needed in order to acquire the other SIB. E.g., if random access related configuration ((P)RACH and/or RAR configuration) is included in other SI, that SI cannot be provided on-demand, at least not using the Msg3 approach to request it.
[bookmark: _Toc496879824][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc513655703]If information related to paging, (P)RACH and/or Random Access Response is not included in SIB1, the corresponding information may instead be included in a SIB that is part of Other SI, i.e. a SIB different from SIB1.
[bookmark: _Toc498087859][bookmark: _Toc498508584][bookmark: _Toc498513357][bookmark: _Toc498519829][bookmark: _Toc498592880][bookmark: _Toc513655704](P)RACH and/or Random Access Response may only be included in a SIB of other SI if the SI message that comprises the SIB is broadcasted by the network. It is FFS if the SIB may be provided on-demand, using the Msg1 based approach for the SI request.

2.2	Specification impact
With the agreed SI principles, the UE is informed about presence and scheduling of other SIBs in the SI scheduling information in SIB1. In case some of the SIB1 content thus is included in another SIB, it could then either be included in:
a) a SIBs containing other system information, e.g. SIB2, SIB3, SIB4, SIB5 or SIB9; or
b) a separate SIB (SIB N).
With option a) each UE would need to check the corresponding SIB to check for the missing “SIB1 information”, but if the UE anyway needs to acquire the corresponding SIB, it would get the information for free. It can e.g. be assumed that all UEs will need to acquire e.g. SIB2.
With option b) the presence of the SIB itself (SIB N) would indicate that there is SIB1 content scheduled in a separate SIB, thus indicating for the UEs that it needs to acquire both SIB1 and this SIB N in order to acquire the minimum SI. In that case it would be similar to the system information structure in LTE where NR SIB1 is included in LTE SIB1 + LTE SIB2. This split would then however only be done in case it is needed, i.e. when the size of SIB1 would become too large.
[bookmark: _Toc513655705]Introduce an additional SIB (SIB N) that may contain information from SIB1 related to paging, (P)RACH and/or Random Access Response, when not included in SIB1. The presence of SIB N indicates that the UE shall read both SIB1 and SIB N to acquire minimum SI.

[bookmark: _GoBack]Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	If information related to paging, (P)RACH and/or Random Access Response is not included in SIB1, the corresponding information may instead be included in a SIB that is part of Other SI, i.e. a SIB different from SIB1.
Proposal 2	(P)RACH and/or Random Access Response may only be included in a SIB of other SI if the SI message that comprises the SIB is broadcasted by the network. It is FFS if the SIB may be provided on-demand, using the Msg1 based approach for the SI request.
Proposal 3	Introduce an additional SIB (SIB N) that may contain information from SIB1 related to paging, (P)RACH and/or Random Access Response, when not included in SIB1. The presence of SIB N indicates that the UE shall read both SIB1 and SIB N to acquire minimum SI.
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