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Introduction
Following agreements with respect to system information were reached in RAN2 ad hoc on NR:
Agreements [based on R2-1700011]
1: 	UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 
2: 	One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.
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 [based on R2-1700309]
1: Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  
2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
3: Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.
4: Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.

These agreements were captured in R2-1700660. In this contribution we propose a number of additional agreements relevant for the study item, and provide a corresponding text proposal to capture these in the TR 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. 
· BCH and DL-SCH are mapped to corresponding physical channels NR-PBCH and NR-PDSCH with 1-to-1 mapping.
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. The names of the physical layer channels are still to be decided by RAN1, but for simplicity, we call them NR-PPBCH, NR-SPBCH (P and S for Primary and Secondary) and NR-PDSCH, and adopt similar names for transport channels (Primary and Secondary BCH).
The resulting mappings are shown in Figure 1a and 1b, and we propose
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Figure 1a (left) and 1b (right): Mapping of logical, transport and physical channels for system information broadcast
Structure of the system information
The implicit assumption in the RAN2 discussion on system information has been that the LTE structure with SI blocks and messages is on some level reflected in NR (most obvious from the agreements in section R2-1700660, which explicitly uses SIB and SI-block). We propose to adopt the LTE concept directly to NR
· System information is divided to system information blocks
· MIB and SIB1 are separate RRC messages
· All other SIBs are transmitted in SI messages scheduled in SIB1 
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Similar to LTE, the MIB is (likely to be) of fixed size, and transmitted on NR-PBCH or NR-PPBCH depending on the number of physical broadcast channels. The mapping of the SIB1 is less similar to LTE, as one of the design goals of NR has been to enable “lean” carriers, i.e. eliminate many of the cell specific broadcast signals. A likely outcome of the RAN1 control channel structure is that the UE will need to receive specific NR-PDSCH configuration before it can be scheduled. For idle mode users, this configuration can only be placed in the system information. Assuming that the size of the MIB is not sufficiently large to contain NR-PDSCH configuration, it will need to be transmitted in SIB1. This means that SIB1 will also need to be transmitted on a physical broadcast channel leading to 
[bookmark: _Toc473898233][bookmark: _Toc473935532]MIB and SIB1 are transmitted on a physical broadcast channel. If RAN1 specified primary and secondary broadcast channels, MIB is transmitted on PPBCH and SIB1 on SPBCH.

In addition to MIB and SIBs, the NR system information is divided to “minimum” and “other” system information. Note that the current agreements in RAN2 imply that (parts of) LTE SIB1 and parts of LTE SIB2 will be part of minimum system information. In theory, the NR minimum system information could also be split between SIB1 and SIB2, but since the full minimum system information is needed to access the cell, it would seem preferable to provide the full minimum system information together with SIB1 (i.e. move information needed for initial access from LTE SIB2 to NR SIB1). Using a staggered approach with UE having to first read the MIB and SIB1 to obtain the NR-PDSCH configuration, and then waiting for the SIB2 to be scheduled on NR-PDSCH would create additional delay for the connection set-up.

[bookmark: _Toc473554941][bookmark: _Toc473898234][bookmark: _Toc473935533]Minimum system information consists of MIB and SIB1, while all other SIBs are part of other system information.

Text proposal
We have captured the agreements in the section 2, and if those are agreeable, we would also propose to 
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-------- 
[bookmark: _Toc468726961]5.5.3	System information handling
System rmation is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs). The MIB includes a limited number of most essential and most frequently transmitted parameters that are needed to acquire other rmation from the cell, and is transmitted on physical broadcast channel. SIB1 is carried on SystemInformationBlock1 message, and is transmitted also on physical broadcast channel. SIBs other than SystemInformationBlockType1 are carried in SystemInformation (SI) messages and mapping of SIBs to SI messages is included in SystemInformationBlockType1. 
System information is further divided into minimum SI and other SI. 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 i.e. scheduling information. Minimum SI consists of MIB and SIB1. 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. The UE in RRC_IDLE or RRC_INACTIVE should be able to request the other SI without requiring a state transition. For the UE in RRC_CONNECTED, dedicated RRC signaling can be used for the request and delivery of the other SI. The other SI may be broadcast at configurable periodicity and for certain duration. It is network decision whether the other SI is broadcast or delivered through dedicated UE specific RRC signaling. 
Each cell on which the UE is allowed to camp broadcasts at least some contents of the minimum SI, while there may be cells in the system on which the UE cannot camp and do not broadcast the minimum SI. For a cell/frequency that is considered for camping by the UE, the UE should not be required to acquire the minimum SI from the other cell/frequency layer. This does not preclude the case that the UE applies stored SI from previously visited cell(s). If the UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred. It is desirable for the UE to learn very quickly that this cell cannot be camped on.
The mapping of the system information to logical, transport and physical channels is illustrated in Figure 5.5.3.1.2-2.
NOTE 1:	Reception of the minimum SI via SFN is not precluded and pending the outcome of RAN1 study.
NOTE 2:	It is FFS whether Msg.1 and/or Msg.3 are/is used to carry the other SI request.
NOTE 3: It is FFS whether there is an additional indication that an on-demand SI is actually being broadcast at this instant in time.
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Figure 5.5.3.1.2-1:	High level concept of on-demand SI provisioning
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Figure 5.5.3.1.2-2:	The mapping of the system information to logical, transport and physical channels [Note: left or right figure to be deleted based on RAN1 decision]

Conclusion
We propose the following:
Proposal 1	Depending on RAN1 decision, adopt either the logical channel mapping in Figure 1a or 1b for delivery of system information.
Proposal 2	System information in NR consists of System Information Blocks (SIBs).
Proposal 3	MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1.
Proposal 4	MIB and SIB1 are transmitted on a physical broadcast channel. If RAN1 specified primary and secondary broadcast channels, MIB is transmitted on PPBCH and SIB1 on SPBCH.
Proposal 5	Minimum system information consists of MIB and SIB1, while all other SIBs are part of other system information.
Proposal 6	Agree to the text proposal in Section 3 as the baseline text for NR system information distribution
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