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1   Introduction
As for the contents of system information, it had been discussed for several meetings and some agreements have been achieved and captured in [1]. 
	With regards to system information provisioning on stage-3 level:

-
The minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.
-
A unique global cell ID is broadcast for an NR cell.
-
If network allows on demand mechanism, parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) shall be included in minimum SI.
-
Cell-reselection neighbouring cell information is considered as other SI.
-
PWS information can be classified into the other SI.
-
The scheduling information for the other SI includes SIB type, validity information, SI periodicity and SI-window information and is provided irrespective of whether the other SI is periodically broadcast or not.
-
The scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand. 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 periodicity. Therefore the UE may send an SI request to receive this SIB.
-
Broadcasting some kind of index/identifier in minimum SI to enable the UE to avoid re-acquisition of already stored SI-block(s)/SI message(s). The index/identifier and associated system information can be applicable in more than one cell. System information valid in one cell may be valid also in other cells.
-
It is FFS what the index/identifier is, e.g. single index or area plus value tag, etc


There are still left FFS and open issues of contents of system information. This contribution provides discussion on the organization and contents of system information in NR.
2   Discussion
The general structure and most system information in LTE are still applicable to NR, although some detailed information elements need be changed, e.g. the IEs related to numerology, beam sweeping and slicing etc. Therefore, it is reasonable to reuse the same structure of system information in LTE for that in NR. 

Proposal 1: Reuse the same structure of system information in LTE for that in NR. 

2.2   Minimum System Information
Structure of minimum SI

Based on RAN2 agreement, the minimum SI can be regarded as the roughly equivalent information of MIB/SIB1/SIB2 in LTE. And Minimum SI shall enable the UE to camp on the cell and UE is able to access the cell. Then such minimum SI should comprise at least:

1. PLMN selection and cell selection;
2. Information demanded to access the cell for either requesting the Other SI or for transitioning to RRC connected mode
3. Information of other SIs available in the cell, including the SIB type and validity information 

4. Scheduling information for periodically broadcasted SI-block(s), the scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information

5. Configuration for requesting other SIB(s) if on demand mechanism is allowed

Apart from some specific IEs might not be same, e.g. numerology related IEs and slice related IE, the most function and information are also supported in LTE. And similar as in LTE, it should be noted that not all minimum SI should be transferred in PBCH. It is possible that only MIB part is carried in PBCH-like channel, while SIB1and SIB2 which are also in scope of minimum SI but to be transmitted on PDSCH-like channel. Therefore, it is proposed:
Proposal 2: Reuse the structure of MIB/SIB1/SIB2 in LTE for that of minimum SI in NR, which is feasible for the mapping among different physical channel and network operation. 
Remaining contents of minimum SI
Parameters in MIB/PBCH

In NR, the MIB will be sent on the NR-PBCH channel, while the other minimum SI will be sent on the NR PDSCH channel as agreed on the previous RAN1#88 meeting.  And for the MIB Content, the following agreements have been made:

NR-PBCH contents shall include:
· At least part of the SFN (system frame number)

· FFS on the number of bits used to indicate SFN
· FFS how much of the SFN is indicated explicitly, and how much (if any) is indicated implicitly
· CRC (FFS number of bits)

· FFS 
How the configuration information for the remaining minimum system information is provided, e.g.:

· NR-PBCH provides the control channel search space 

· NR-PBCH provides the scheduling assignment

· Part of the control channel search space/scheduling assignment could be derived by the specification

	Parameter 
	Comment
	Need for NR

	Downlink bandwidth 
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	YES

	Duration
	PHICH-structure


	NO

	Resource
	PHICH-structure


	NO

	System Frame Number
	SFN

	FFS

	•
NR-PBCH provides the control channel search space 

•
NR-PBCH provides the scheduling assignment
	
	New 

	
	
	


Observation 1: the PHICH related information is not needed in NR.
Observation 2: the information of the control channel search space and scheduling assignment is needed included in NR MIB.
In legacy LTE, since the length of SFN is 10-bit SFN, the DRX cycle is limited up to 210. When eDRX is introduced in Rel-13, to further reduce the UE power saving, I-DRX length in LTE is extended to 10-bit H-SFN.  To meet the requirement of providing various service types in NR, it is beneficial for NR system to support longer DRX cycle than 10.24 seconds for UEs. Hence, it is preferred to support the long SFN for UEs in NR. And it is proposed to broadcast a longer SFN than 10 bits via system information in the NR cell. In NR, the SIB 1 is also a part of minimum SI, which can be broadcasted periodically and in a relatively high frequency. As already agreed in RAN 1#88 meeting:

	Agreements:
· RAN1 targets design of NR PBCH to be no larger than [100 bits] and no less than 40 bits including CRC.

· This simply provides guidance for potential minimum and maximum value.


Considering the requirement of minimize the signalling overhead and the size limitation in PBCH, it is better to still included part bits of SFN in MIB, e.g. 8 bits as in LTE, and the other bits of SFN in SIB1. 
Proposal 3: it is proposed to broadcast a longer SFN than 10 bits via system information in the NR cell. And it is better to include part bits of SFN in MIB, e.g. 8 bits as in LTE, and the other bits of SFN in SIB1. 
Parameters in SIB1
	Parameter
	Comment
	Need for NR

	CellAccessRelatedInfo
	- Cell Access related Info: Plmn/Tac/Cell Id/Cell Barred and so on.  Besides these parameters , a SAIID (System Information Area id) should be contained for Index-based SI scheme;


	YES

	CellSelectionInfo
	
	YES

	TDD specifics


	
	YES

	schedulingInfoList
	
	Update

	Other Parameters

	
	YES

	Extended Information 

	
	YES

	
	
	


Observation 3: as shown in the above tables, the basic information of SIB1 includes CellAccessRelatedInfo, CellSelectionInfo, TDD specifics, schedulingInfo etc are also needed for NR.
Parameters in SIB2
	Parameter
	Comment
	Need for NR

	AC Barring Info

	
	YES

	UL frequency Info
	
	YES

	RadioResourceConfigCommon
	
	YES

	UE Timers and Constants

	Broadcast (SIB)
	YES

	timeAlignmentTimerCommon
	Broadcast (SIB)
	YES

	mbsfn-SubframeConfigList
	Broadcast (SIB)
	Not for R15

	voiceServiceCauseIndication-r12
	
	May not, depends on the cause value design.

	udt-estrictingForCommon-r13
	
	FFS

	udt-RestrictingPerPLMN-List-r13
	
	FFS

	cIoT-EPS-OptimisationInfo-r13
	
	Not for R15

	useFullResumeID-r13
	
	Not for R15

	
	
	


Observation 4: as shown in the above tables, the information of SIB2 includes ACBarringInfo, UL frequency Info, RadioResourceConfigCommon, UE Timers and Constants, and timeAlignmentTimerCommon etc. are also needed for NR. 
2.3   Other SI

As specified in [1], the other SI encompasses everything not broadcast in the minimum SI. And Other SI in NR shall include the rest of the SIBs (i.e. SIB3, SIB4, etc). The detail specification of the system information blocks depends on further study.  Reselection parameters are already agreed to classified into other SI, taking LTE SIB3~5 as baseline and are classified into Other SI. Additionally, slice or numerology related parameters are considered as OSIs. On the other hand, the function of Relay, heNB, WLAN, D2D, SCPTM and V2X is not in the scope of rel15 NR. Hence, the corresponding SIB9, SIB17-SIB21 is not needed in other SI. Similarly, SIB 6-8 not needed as well since we do not support  interworking with UMTS/GERAN/CDMA in rel-15. 
Proposal 4: Other SI in NR shall include the rest of the SIBs (i.e. SIB3, SIB4, etc). The detail specification of the system information blocks depends on further study.

Proposal 5: Reselection parameters can take LTE SIB3~5 as baseline and are classified into Other SI.
Proposal 6: Slice or numerology related parameters are considered as Other SIs.
Proposal 7: Since the function of Relay, heNB, WLAN, D2D, SCPTM and V2X is not in rel15 NR, the corresponding SIB9, SIB17-SIB21 is not needed in other SI. Similarly, SIB 6-8 not needed as well since no interworking with UMTS/GERAN/CDMA in rel-15.
3   Conclusion
Proposal 1: Reuse the same structure of system information in LTE for that in NR. 
Proposal 2: Reuse the structure of MIB/SIB1/SIB2 in LTE for that of minimum SI in NR, which is feasible for the mapping among different physical channel and network operation. 
Observation 1: the PHICH related information is not needed in NR.
Observation 2: the information of the control channel search space and scheduling assignment is needed included in NR MIB.
Observation 3: as shown in the above tables, the basic information of SIB1 includes CellAccessRelatedInfo, CellSelectionInfo, TDD specifics, schedulingInfo etc are also needed for NR.
Observation 4: as shown in the above tables, the information of SIB2 includes ACBarringInfo, UL frequency Info, RadioResourceConfigCommon, UE Timers and Constants, and timeAlignmentTimerCommon etc. are also needed for NR. 
Proposal 3: it is proposed to broadcast a longer SFN than 10 bits via system information in the NR cell. And it is better to include part bits of SFN in MIB, e.g. 8 bits as in LTE, and the other bits of SFN in SIB1. 
Proposal 4: Other SI in NR shall include the rest of the SIBs (i.e. SIB3, SIB4, etc). The detail specification of the system information blocks depends on further study.

Proposal 5: Reselection parameters can take LTE SIB3~5 as baseline and are classified into Other SI.
Proposal 6: Slice or numerology related parameters are considered as Other SIs.
Proposal 7: Since the function of Relay, heNB, WLAN, D2D, SCPTM and V2X is not in rel15 NR, the corresponding SIB9, SIB17-SIB21 is not needed in other SI. Similarly, SIB 6-8 not needed as well since no interworking with UMTS/GERAN/CDMA in rel-15.
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