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Introduction 

There has been some discussion on system information content in the previous meetings. For the MIB, the main payload has been discussed and determined in the last three RAN1 meetings. In this contribution, we will focus on the content of the Remaining Minimum SI and Other SI.
Discussions

Content of the RMSI
In this section, we list the Requirements and/or the functions of the Minimum SI first, 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:

Get SSB related Information: as agreed in RAN1, the bitmap of the actual transmit SSB shall be indicated in the RMSI, besides the SS burst period and SSB transmit power should also be contained.

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 beams and SSB threshold shall also be contained in the RMSI.

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. In NR, different 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.

Connection Establishment: Establish the connection successfully and work at the connected state stably.

Other SI scheduling and acquiring: Get the scheduling information of the other SI and request the other SI.

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:

Table1: NR-RMSI content

	Seq
	Activities 
	Related parameters

	1
	Get SSB related information
	Bitmap of the actual transmit SSB

SS burst period 

SSB transmit power

	2
	Cell selection
	(a) Cell selection information: LTE as the baseline, and add the number of beams and SSB threshold;

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

	3
	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. 

	4
	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.

	5
	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. 

(d) Part CORESET parameters of  the Other broadcast SI 

	6
	Paging receiving 
	PO and PF calculation parameters ;

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

	7
	Other
	Such as H-SFN


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

Other SI structure
In this section we focus on the Other SI structure, the SIBs in LTE and whether they shall be supported  in NR are listed in the Table2.

Table2: SIB list 
	Id
	Name
	Function
	Supported in Rel 15 or not

	1
	SIB3
	Cell re-selection information(Common) 
	Y

	2
	SIB4
	Intra-frequency cell re-selection
	Y

	3
	SIB5
	Inter-frequency cell re-selection
	Y

	4
	SIB6
	Inter-Rat re-selection(UTRAN)
	N: In Rel15, mobility to UTRAN is not supported

	5
	SIB7
	Inter-Rat re-selection(GERAN)
	N: In Rel15, mobility to GERAN is not supported

	6
	SIB8
	Inter-Rat re-selection(CDMA 2000)
	N: In Rel15, mobility to CDMA 2000 is not supported

	7
	SIB9
	HeNB Name
	N: Home Node feature is not supported

	8
	SIB10
	ETWS primary notification
	Y

	9
	SIB11
	ETWS secondary notification
	Y

	10
	SIB12
	CMAS notification
	Y

	11
	SIB13
	MBMS(Acquiring information )
	N: MBMS feature is not supported

	12
	SIB14
	EAB
	N: It will be considered in the Unified category

	13
	SIB15
	MBMS Service Area Identities (SAI)
	N: MBMS feature is not supported

	14
	SIB16
	GPS & UTC
	FFS: it depends on chip vendors

	15
	SIB17
	WLAN
	N: WLAN feature is not supported

	16
	SIB18
	Sidelink UE(Communication related) 
	N: V2X feature is not supported

	17
	SIB19
	Sidelink UE(Discovery  related) 
	N: V2X feature is not supported

	18
	SIB20
	Transmission of MBMS using SC-PTM
	N: SC-PTM feature is not supported

	19
	SIB21
	 V2X sidelink communication
	N: V2X feature is not supported


According to the Table 2, we propose that:

Proposal 2: The SIB3/SIB4/SIB5/SIB10/SIB11/SIB12 similar to LTE shall be contained in NR rel 15.

Proposal 3:  Since the mobility to UTRAN/GERAN/CDMA 2000 are not supported, the SIB6/SIB7/SIB8 are not needed in NR rel 15.

Proposal 4: The SIB9/SIB13/SIB15/SIB17/SIB18/SIB19/SIB20/SIB21 are not needed since the features of  HeNB, MBMS,WLAN,Sidelink,SC-PTM and V2X  are not supported in NR rel 15.

Proposal 5: The SIB14 is not needed for that it has been contained in the Unified Access control categories.

Proposal 6: Whether support SIB16 depends on the Chip vendors. 

Conclusion 

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

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

Proposal 2: The SIB3/SIB4/SIB5/SIB10/SIB11/SIB12 similar to LTE shall be contained in NR rel 15.

Proposal 3:  Since the mobility to UTRAN/GERAN/CDMA 2000 are not supported, the SIB6/SIB7/SIB8 are not needed in NR rel 15.

Proposal 4: The SIB9/SIB13/SIB15/SIB17/SIB18/SIB19/SIB20/SIB21 are not needed since the features of  HeNB, MBMS,WLAN,Sidelink,SC-PTM and V2X  are not supported in NR rel 15.

Proposal 5: The SIB14 is not needed for that it has been contained in the Unified Access control categories.

Proposal 6: Whether support SIB16 depends on the Chip vendors. 

Annex
RemainingMimimumSystemInforamtion
- ASN1START

RemainingMimimumSystemInforamtion ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,


siAreaId





    SiAreaId, --FFS



cellIdentity





CellIdentity,




},

-- Indicates the time domain positions of the transmitted SS-blocks in an SS-Burst-Set (see 38.213, section 4.1)


ssb-PositionsInBurst



CHOICE {



-- bitmap for sub 6 GHz



shortBitmap






BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






BIT STRING (SIZE (8))


}
















OPTIONAL, -- Need OR


-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])

ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160 }
OPTIONAL,


-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 


-- Check: value range and step size (table says [-60...50]) (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50),

cellSelectionInfo




SEQUENCE {



q-RxLevMin





Q-RxLevMin,



q-RxLevMinOffset



INTEGER (1..8)


OPTIONAL
-- Need OP –FFS

        ssblockThreshold                INTEGER(0..97)


OPTIONAL
-- Need ON


},

-- Access barring info per category

accessBarringInfoList



AccessBarringInfoList,



p-Max







P-Max



OPTIONAL, -- Need OP


freqBandIndicator




FreqBandIndicator,


tdd-UL-DL-configuration



TYPE_FFS!


OPTIONAL -- Cond TDD


frequencyInfoUL





FrequencyInfoUL

OPTIONAL 


-- OSI scheduling Information

schedulingInfoList




SchedulingInfoList,


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,ms40},
-- FFS 

radioResourceConfigCommon


RadioResourceConfigCommonRMSI,


ue-TimersAndConstants



UE-TimersAndConstants,


timeAlignmentTimerCommon


TimeAlignmentTimer,


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}
AccessBarringInfoList::= SEQUENCE (SIZE (8..maxCategoryInRMSI)) OF AccessBarringInfo
-- ASN1STOP

