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1 Introduction 

There are many discussions about system information in the previous meetings, and in the RAN2 #97bis meeting, the following agreements have been made:
· For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.
· If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1.

Meanwhile in the RAN1 #89 meeting, as shown in the Annex, more details about the NR-PBCH payload are agreed.

In this contribution, we will further discuss the content of the Minimum SI.
2 Discussions

In this Section, we first discuss some RAN2 related parameters in the NR-MIB, then list the requirements or the functions of the Minimum SI, and at last describe each element that should be contained in the Minimum SI in detail.

2.1 Content of MIB

In the latest RAN1#89 meetings, the following Ran2 related parameters are discussed (see Annex):

· [H-SFN: 10 bits]
· [Information for quick identification that UE can not camp on the cell: [0-1] bit] 

· [Area ID: x bits]

· [Value tag: x bits]

· [cell ID extension: x bits]
In the LTE system, there are not H-SFN, Area Id or Value tag in the MIB. When it comes to the NB-IOT system, because of the much longer period of SIB1, the H-SFN(2LSB), Value tag are introduced to avoid unnecessary SIB1 receiving. In the NR system, the interval between the NR-MIB and RMSI is similar to the LTE system, so the H-SFN and Value tag could be contained in the RMSI. Similar to the Value tag, the Area Id can also be broadcasted in the RMSI. For the “Information for quick identification that UE can not camp on the cell”, if it’s contained in the MIB, it means all the UE can’t access this cell, it’s better not to send SS for this situation.
Proposal 1: The H-SFN, Area ID and Value tag could be contained in the RMSI, and there is no need to contain the “Information for quick identification that UE can not camp on the cell” in the NR-MIB.
And for the “cell ID extension”, the SS can implicitly indicate 1008 physical cells and for all the TRPs, they may share the same PCI with the anchor cell. If want to contain this element in the MIB, more evaluation is needed.
Proposal 2: For the “cell ID extension”, more evaluation is needed.
2.2 Functions and Content of the Minimum SI

In this section, we list the Requirements and/or the functions of the Minimum SI, and then identify the content according to each function. With the minimum SI, the UE should be able to perform the following activities at least:

(1) Cell selection: do some necessary measurements and decide whether the current cell can be camped or not.
Besides the parameters in LTE (q-RxLevMin and q-RxLevMinoffset), the number of beam is also needed to indicate how many beams should be measured when perform cell selection.

(2) Access control: Get the access control related configuration for different applications or services.
In the LTE system, there are many different access control functions, such as ACDC, SSAC, EAB, ACB, ACB skip and so on. The ACDC comes from application layer, and the SSAC is form NAS layer, while EAB/ACB/ACB skip/Lower priority/ High Priority/ Emergency can be used both at NAS and AS layer. Just as LG proposed in R2-1701637, one or more categories are introduced and either barring factor/time or bitmap can be configured as a barring parameter for each category. So the minimum SI should contain the category indications and corresponding parameters for the NR access control function.

(3) Connection Establishment: Establish the connection successfully and work at the connected state stably.
(4) Other SI scheduling and acquiring: Get the scheduling information of the other SI and request the other SI.
(5) Paging Receiving: Can receive paging message normally. Besides the NR-PCCH common configuration, the paging area ID may be also needed for the new-introduced inactive state. 
According to these activities, we go on identify the content of the minimum SI as follow:
Table 2.2-1 Minimum SI content

	Seq
	Activities 
	Related parameters

	1
	Cell selection
	(a) Cell selection information: LTE as the baseline, and add the number of beam to be measured;

(b) Frequency band Indicator: same as LTE;
(c) Freq information: UL freq and UL bandwidth.

	2
	Access control
	(a)Cell Access related Info: LTE as the baseline, such as 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;

(b)Access Category indications and corresponding parameters. 

	3
	Connection Establishment
	(a) Radio resource common configuration related to Initial Access: Ran1;
(b) UE timer and Constant, similar as LTE;
(c) Timer alignment timer common, similar as LTE.

	4
	Other SI scheduling and acquiring
	(a)Scheduling information: The LTE Scheduling scheme as the baseline and add a (extended-)SystemInforValueTag for each SIB of the Other SI; 
(b) SI window length;
(c) the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs. 

	5
	Paging receiving 
	(a) PO and PF calculation parameters ;

(b) Paging area ID, depending on the detail paging scheme (optional).

	6
	Other
	(a) Such as H-SFN


Proposal 3: The minimum SI should contain the information listed in Table 2.2-1 at least.

3 Conclusion 

Based on all the analysis abve, we give our observations and proposal as:

Proposal 1: The H-SFN, Area ID and Value tag could be contained in the RMSI, and there is no need to contain the “Information for quick identification that UE can not camp on the cell” in the NR-MIB.
Proposal 2: For the “cell ID extension”, more evaluation is needed.
Proposal 3: The minimum SI should contain the information listed in Table 2.2-1 at least.

4 Annex
Agreement about NR-MIB payload in RAN1#89:

· Following contents are carried in NR-MIB

· (Part of) SFN: [7 - 10] bits 

· At least 80 ms granularity

· FFS: indication within 80 ms

· [H-SFN: 10 bits]

· RAN1 will ask RAN2   
· Timing information within radio frame: [0 - 7] bits

· E.g., SS block time index: [0 - 6] bits 
· E.g., half radio frame timing: [0 - 1] bit 
· RMSI scheduling information: [x] bits

· CORESET(s) information: [x] bits

· Simplified information of CORESET(s) compared to CORESET(s) information for UE-specific configuration is considered

· E.g., Time/frequency resource configuration of CORESET(s)

· [Numerology of RMSI: [0 - 2] bits]

· [Information regarding frequency resources for PDSCH scheduling: [x] bits]

· [Information regarding bandwidth part: [x] bits]
· Following contents are carried in NR-MIB

· [Information for quick identification that there is no corresponding RMSI to the PBCH: [0 - 1] bit] 
· [Information for quick identification that UE can not camp on the cell: [0-1] bit] 
RAN1 will ask RAN2
· [SS burst set periodicity: [0 - 3] bits] 
· [Information on actual transmitted SS block(s): [0 - x] bits] 
· [Area ID: x bits]

RAN1 will ask RAN2
· [Value tag: x bits]

RAN1 will ask RAN2
· [cell ID extension: x bits]

RAN1 will ask RAN2
· [Information on tracking RS: x bits] 
· Reserved bits: [x > 0] bits

· CRC size for NR-MIB is [16 + y] bits

