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1   Introduction
In the last RAN2 meeting, there are the following agreements about the content of SIB1.

	Agreements

· Working assumption that minimum system information consists of MIB and SIB1, while all other NR-SIBs are part of other system information. This working assumption can be re-evaluated after checking with RAN1 if the expected size of the SIB1 is problematic.

· MIB and SIB1 are separate RRC messages, while all other SIBs are transmitted in SI messages scheduled in SIB1 (similar to LTE).

· NR Rel-15 will contain SIBs for Common cell re-selection information (similar to LTE SIB3), Neighbouring cell information for intra-frequency cell re-selection (similar to LTE SIB4), Information relevant for inter-frequency cell re-selection (similar to LTE SIB5) and Information relevant for inter-RAT cell re-selection to E-UTRAN.

· NR Rel-15 will contain SIBs for ETWS primary notification, ETWS secondary notification and CMAS.

· An indication for forward compatibility purposes (e.g. for CSG) is introduced in SIB1, but no further SIBs for functionality related to Cell reselection to UTRA, Cell reselection to GERAN,  cell reselection to CDMA2000, Home eNB, MBMS, EAB, WLAN interworking, Sidelink, or V2X are specified for NR Rel-15.

· SIB containing GNSS and UTC information (corresponding to LTE SIB16) will be specified for NR Rel-15.

· SIB1 contains Scheduling Info List and SI Window Length

· SIB1 contains Cell Selection Info

· SIB1 contains information elements relevant for initial access from ServingCellConfigCommon. (May be revisited if WA is not confirmed)
· SIB1 contains Cell Access Related Info (May be revisited if WA is not confirmed)

· SIB1 for ANR purposes in NSA deployments will have minimal content


In the running 101#39 email discussion on SIB content, servingCellConfigComonSIB IE is introduced into SIB1, but some contents of servingCellConfigComonSIB may be different with servingCellConfigComon. Therefore, in this paper, we discuss the content of ServingCellConfigCommonSIB. 
2   Discussion
SSB related information, including ssb-PositionsInBurst, ssb-periodicityServingCell, ss-PBCH-BlockPower, and dmrs-TypeA-Position, and TDD-UL-DL configuration are necessary for UE camping in one cell, so they should be included in ServingCellConfigCommonSIB.
Proposal 1: ssb-PositionsInBurst, ssb-periodicityServingCell, ss-PBCH-BlockPower, dmrs-TypeA-Position, tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2 should be included in ServingCellConfigCommonSIB. 
During cell selection, UE can obtain the physCellID and subcarrierSpacing of SSB by descrambling SSB signal, and get the initial downlink BWP configuration by pdccd-ConfigSIB1 in MIB. Moreover, rate mate pattern is not needed for idle UEs. Therefore, PhysCellID, SUbcarrierSpacing, initialDownlinkBWP, lte-CRS-ToMatchAround, rateMatchPatternToAddModList, and rateMatchPatternToReleaseList should not be included in ServingCellConfigCommonSIB.
Proposal 2: physCellID, subcarrierSpacing, initialDownlinkBWP, lte-CRS-ToMatchAround, rateMatchPatternToAddModList, and rateMatchPatternToReleaseList should not be included in ServingCellConfigCommonSIB.

uplinkConfigCommon and supplementaryUplinkConfig contains the configuration of initial uplink BWP and the information of uplink frequency, which are necessary for UE accessing to one cell. As a result, they should be included in servingCellConfigCommonSIB.

Proposal 3: uplinkConfigCommon and supplementaryUplinkConfig should be included in ServingCellConfigCommonSIB.
In RAN1 #91 meeting, the following agreements are reached

	Agreements:
· A UE is RRC signaled with the following for common PRB indexing

· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)

· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved

· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved

· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved

· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved

· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2

· Common PRB with index 0 for all SCSs contains point A

· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS

· The offset is indicated in the unit of PRB based on the given SCS

· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211

· Channel BW of the carrier configured to the UE

· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth

· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved

· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI

· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum

· The range of offset values is 0~(275*8-1), which requires 12 bits


In R2-1803828, the merged CR to 38.331 finished by Ericson, absoluteFrequencyPointA replaces the offset between a reference location and the lowest subcarrier of the reference PRB [point A] to indicate the location of point A by one ARFCN-Value. Scs-SpecificCarriers is used to represent the offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS for different numerology. absoluteFrequencyPointA and Scs-SpecificCarriers for uplink have been captured in SIB1 by frequencyInfoUL in uplinkConfigCommon and supplementaryUplinkConfig. Although absoluteFrequencyPointA and Scs-SpecificCarriers for downlink have been included in frequencyInfoDL, the contents of frequencyInfoDL, absoluteFrequencySSB and ssb-SubcarrierOffset, are not needed for SIB1 due to the fact that they can be obtained during cell selection. As a result, it is not suitable to put frequencyInfoDL into SIB1 directly. Hence, in order to the above RAN1 agreements, absoluteUplinkFrequencyPointA and downlin-scs-SpecificCarriers for downlink should be included in ServingCellConfigCommonSIB.
Proposal 4: ServingCellConfigCommonSIB should include absoluteDownlinkFrequencyPointA and downlink-scs-SpecificCarriers for downlink. 
The differences between ServingCellConfigCommon and ServingCellConfigCommonSIB are summarized in the Table 1.

Table 1 the content difference between ServingCellConfigCommon and ServingCellConfigCommonSIB

	ServingCellConfigCommo
	ServingCellConfigCommonSIB
	Notes

	physCellID
	Not needed
	UE can obtain it by descrambling SSB

	frequencyInfoDL -- Cond InterFreqHOAndServCellAdd
	absoluteDownlinkFrequencyPointA
downlin-scs-SpecificCarriers
	Just need this two contents of frequencyInfoDL

	initialDownlinkBWP-- Cond ServCellAdd
	Not needed
	UE can obtain this configuration from MIB

	uplinkConfigCommon-- Cond ServCellAdd-UL
	Needed
	No condition limitation

	supplementaryUplinkConfig-- Cond ServCellAdd-SUL
	Needed
	No condition limitation

	ssb-PositionsInBurst
	Needed
	

	ssb-periodicityServingCell
	Needed
	

	dmrs-TypeA-Position
	Needed
	

	lte-CRS-ToMatchAround;

rateMatchPatternToAddModList;

rateMatchPatternToReleaseList
	Not needed

	RateMatchPattern related configuration is not needed for idle UE

	subcarrierSpacing
	Not needed
	It is subcarrier spacing of SSB used only for non-initial access. It is not needed for initial access.

	tdd-UL-DL-ConfigurationCommon;

tdd-UL-DL-ConfigurationCommon2
	Needed
	

	ss-PBCH-BlockPower
	Needed
	


3   Conclusion

The contribution addressed the content of ServingCellConfigCommonSIB in SIB1 and makes the following proposals:
Proposal 1: ssb-PositionsInBurst, ssb-periodicityServingCell, ss-PBCH-BlockPower, dmrs-TypeA-Position, tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2 should be included in ServingCellConfigCommonSIB.
Proposal 2: PhysCellID, SUbcarrierSpacing, initialDownlinkBWP, rateMatchPatternToAddModList, and rateMatchPatternToReleaseList should not be included in ServingCellConfigCommonSIB.

Proposal 3: uplinkConfigCommon and supplementaryUplinkConfig should be included in ServingCellConfigCommonSIB.
Proposal 4: ServingCellConfigCommonSIB should include absoluteDownlinkFrequencyPointA and downlink-scs-SpecificCarriers for downlink. 
4   Text Proposals
ServingCellConfigCommonSIB ::=

SEQUENCE {


-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. The first/ leftmost bit corresponds to SS/PBCH 


-- block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the 


-- corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.


-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)


ssb-PositionsInBurst



CHOICE {



-- bitmap for sub 3 GHz



shortBitmap






BIT STRING (SIZE (4)),



-- bitmap for 3-6 GHz



mediumBitmap





BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






BIT STRING (SIZE (64))


}                                                                            OPTIONAL, -- Need R,

-- 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, spare1, spare2 














}
OPTIONAL,
-- Need S

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


-- (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50),

-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},

uplinkConfigCommon





UplinkConfigCommon



OPTIONAL,

-- FFS: How to indicate the FrequencyInfoUL for the SUL


supplementaryUplinkConfig




UplinkConfigCommon


OPTIONAL, 


-- A cell-specific TDD UL/DL configuration. Corresponds to L1 parameter 'UL-DL-configuration-common' (see 38.213, section 11.1)

tdd-UL-DL-configuration



TDD-UL-DL-ConfigCommon


OPTIONAL, -- Cond TDD


-- A second cell-specific TDD UL/DL configuration. When tdd-UL-DL-ConfigurationCommon2 is configured, the cell specific DL/UL 


-- pattern is a concatenation of the pattern specified in tdd-UL-DL-ConfigurationCommon and the pattern specified in 


-- tdd-UL-DL-ConfigurationCommon2. Corresponds to L1 parameter 'UL-DL-configuration-common-Set2' (see 38.211, section 11.1)


tdd-UL-DL-ConfigurationCommon2

TDD-UL-DL-ConfigCommon


OPTIONAL, -- Cond TDD

-- Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. 


-- Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.


-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)

absoluteDownlinFrequencyPointA




ARFCN-ValueNR,


-- A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A.


-- Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section)


Downlink-scs-SpecificCarrierList




SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier
}
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