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Introduction
Following agreements with respect to system information were reached in RAN2#96:

Agreement [based on R2-168525]
[..] 
2. There will be NG Core/CN Location Area code (similar to Tracking Area code) broadcast in system information of an NR Cell.


Agreement [based on R2-168524]
[..]
2 There will be a unique global Cell ID broadcast in system information of NR Cell.

Agreements [based on R2-167605]
1: 	For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).
2: 	There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information 
3:	If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.
4	Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.

Agreements [based on R2-167580]
1: 	The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
2:	UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
3:	The SI transmission window in LTE is baseline for NR.
4: 	The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 
FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.
5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.

In this contribution we propose a number of further (small) agreements, and provide a corresponding text proposal to capture these in the 38.804.
Discussion
Mapping of logical, transport and physical channels
It is assumed that the model of logical, transport and physical channels is also used to determine the flow of data for NR. For system information, it would seem obvious to specify
· All system information is transmitted over BCCH logical channel
· BCCH can be mapped to at least BCH and DL-SCH transport channels. In addition, there is an on-going discussion in RAN1 on whether a second broadcast channel is needed for minimum system information. If RAN1 eventually decides to specify a second physical broadcast channel, it probably is easiest to map this to a separate transport channel (S-BCH, S for Secondary).  The names of the physical layer channels are still to be decided by RAN1, but for simplicity, we call them NR-PBCH, NR-SPBCH (S for Secondary) and NR-PDSCH.
· One to one mapping from transport channels to physical channels.
The resulting mapping is shown in Figure 1 and we propose
[bookmark: _Toc470004041][bookmark: _Toc470004050][bookmark: _Toc470004066][bookmark: _Toc471498636][bookmark: _Toc471503431][bookmark: _Toc471523543]Adopt the logical channel mapping in Figure 1 for delivery of system information. 
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Figure 1: Mapping of logical, transport and physical channels for system information broadcast
Contents of the minimum system information
The minimum system information should contain In LTE, the “basic information required for initial access to a cell and information for acquiring any other SI broadcast periodically or provisioned via on-demand basis” is contained in MIB, SIB1 and SIB2. 
For NR, we propose to adopt a similar approach: minimum system information consists of MIB, SIB1 and SIB2. The only realistic alternative to this approach would be to combine SIB1 and SIB2 to a single SIB (perhaps called “minSIB”). The main benefit of this approach would be specification simplicity (though it would also save a few bits over the air), but since it would force same scheduling for all the information currently in SIB1 and SIB2 to have same transmission frequency, we propose to maintain the current separation between SIB1 and SIB2.
[bookmark: _Toc470004042][bookmark: _Toc470004051][bookmark: _Toc470004067][bookmark: _Toc471498637][bookmark: _Toc471503432][bookmark: _Toc471523544]Minimum system information consists of MIB, SIB1 and SIB2. 
MIB contents
The full contents of MIB will depend on several decisions not yet taken in RAN1 and RAN2, but it should be possible to conclude already at this point of time that at least following information should be provided
· System frame number. This is needed to maintain consistent timing between network and the UE, e.g. when in DRX mode or for synchronizing system information change procedure. In LTE, the system frame number was originally signalled by having an SFN field in MIB. This field defined the 8 most significant bits of the 10 bit SFN. The remaining 2 least significant bits of the unextended SFN were acquired implicitly in the P-BCH decoding. The 10 bit SFN was extended by introducing a hyper-SFN in SIB1-BR. It’s unclear how much of this three step approach should be introduced for NR, but it seems clear that at least part of the SFN should be transmitted in the MIB.
· Configuration of SIB1. This is needed to acquire SIB1 and subsequent SIBs.
[bookmark: _Toc470004043][bookmark: _Toc470004052][bookmark: _Toc470004068][bookmark: _Toc471498638][bookmark: _Toc471503433][bookmark: _Toc471523545]MIB contains at least part of the System Frame Number and information needed to acquire SIB1 and SIB2.
Area identities
It is already agreed that tracking area code and Global Unique Cell ID are broadcast in system information. Since these identities are needed when moving in idle mode, they should be possible to acquire reasonably fast. The simplest solution would be to include them in the minimum system information.
[bookmark: _Toc470004044][bookmark: _Toc470004053][bookmark: _Toc470004069][bookmark: _Toc471498639][bookmark: _Toc471503434][bookmark: _Toc471523546]Tracking area and Global Unique Cell ID are part of minimum system information.

SIB contents
In LTE, SIB1 SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information, while SIB2 contains radio resource configuration information that is common for all UEs. We propose to adopt a similar approach for NR, with the minor modification that SIB2 should contain radio resource configuration information needed for random access procedure and reception of other system information, not necessarily full common configuration.
In practice, this means at least following SIB1 contents 
· PLMN-ID list, tracking area code, global cell id, cell barring related information, 
· Scheduling of other system information 
Similarly at least following information should be provided in SIB2 
· access barring related information, 
· configuration of physical channels needed for random access, SIB2+ and paging reception (PRACH/RAR config, paging config, PDSCH config)
Text proposal
We have captured the agreements in the section 2, and if those are agreeable, we would also propose to 
[bookmark: _Toc465949235][bookmark: _Toc466029883][bookmark: _Toc466069826][bookmark: _Toc469309819][bookmark: _Toc469309899][bookmark: _Toc469309955][bookmark: _Toc470004045][bookmark: _Toc470004054][bookmark: _Toc470004070][bookmark: _Toc471498640][bookmark: _Toc471503435][bookmark: _Toc471523547]Agree to the text proposal in Section 3 as the baseline text for NR system information distribution 

[bookmark: _Toc460841957]5.5.3	System information handling
System information is divided into minimum SI and other SI. 
The minimum system information is further divided to MasterInformationBlock (MIB), SystemInformationBlockType1 (SIB1) and SystemInformationBlockType2 (SIB2). Minimum SI is periodically broadcast. The minimum SI comprises basic information required for initial access to a cell and information for acquiring any other SI broadcast periodically or provisioned via on-demand basis. 
-	MasterInformationBlock defines the most essential physical layer information of the cell (such as System Frame Number) and information required to receive the remaining minimum system information (i.e. SIB1 and SIB2);
-	SystemInformationBlockType1 contains information needed to evaluate if the UE is allowed to access a cell and defines the scheduling of other system information, including at least PLMN-ID list, Tracking Area Code, Global Unique Cell ID, Cell Barring related information and Scheduling of Other System information.
-	SystemInformationBlockType2 contains radio resource configuration information needed for random access procedure and reception of other system information, including at least Access Barring related information, configuration of physical channels needed for random access (including configuration of PRACH and random access response), configuration of physical channels needed for reception of other system information, and for reception of paging.
The other SI encompasses everything not broadcast in the minimum SI. The other SI may either be broadcast, or provisioned in a dedicated manner, either triggered by the network or upon request from the UE as illustrated in Figure 5.5.3.1.2-1. For the other SI required by the UE, before the UE sends the other SI request the UE needs to know whether it is available in the cell and whether it is broadcast or not (e.g. by checking the minimum SI). The UE in RRC_IDLE or RRC_INACTIVE should be able to request the other SI without requiring a state transition. The other SI may be broadcast at configurable periodicity and for certain duration. PWS information can be classified into the other SI.
Editor’s note: Contents of the additional SIBs to be determined later. 
The MIB is mapped on the BCCH and carried on BCH. SIB1 and SIB2 are mapped on the BCCH and carried on S-BCH.  while all other SI messages are mapped on BCCH and dynamically carried on DL-SCH where they can be identified through the SI-RNTI (System Information RNTI). 

Editor’s note:	Additional stage-2 level agreements are to be captured here.


Figure 5.5.3.1.2-1:	High level concept of on-demand SI provisioning
[image: ]
Figure 5.5.3.1.2-2: Mapping of logical, transport and physical channels for system information broadcast
Conclusion
We propose the following:
[bookmark: _GoBack]Proposal 1	Adopt the logical channel mapping in Figure 1 for delivery of system information.
Proposal 2	Minimum system information consists of MIB, SIB1 and SIB2.
Proposal 3	MIB contains at least part of the System Frame Number and information needed to acquire SIB1 and SIB2.
Proposal 4	Tracking area and Global Unique Cell ID are part of minimum system information.
Proposal 5	Agree to the text proposal in Section 3 as the baseline text for NR system information distribution
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