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Introduction
In RAN2 adHoc meeting in Vancouver, it was agreed to introduce an additional SIB in LTE specification corresponding to NR specific cell reselection parameters and such a SIB was introduced in the running CR for SA support [1]. In this contribution, we discuss further parameters required in such a system information block and provide the corresponding text proposal.
Discussion

In NR, it has been agreed that the UE shall monitor only SS blocks in the RRC-IDLE mode and the cell reselection is based on the measurements on these SSBlocks. In order to measure the SS blocks, the UE needs to be aware of where in frequency and time these SS blocks are transmitted. The frequency related information is provided via carrierFreq parameter. In the current system information block as captured in [1], this parameter is encoded using ARFCN-ValueNR. However, in the current RRC specification of NR [2], the SS blocks’ frequency location is encoded using GSCN-ValueNR. We propose to use the same in LTE’s system information block, SIB2N, also.

Proposal 1. Encode carrierFreq using GSCN-ValueNR instead of ARFCN-ValueNR.
Additionaly, the timing of SS blocks also needs to be provided. This is provided in the current NR RRCspecification [2] using the SMTC window configuration. We propose to use the same in LTE’s system information block, SIB2N, also. In addition, the UE can also be notified the exact locations within the SMTC timing window where the SS bloks are transmtted. This is encoded using ssb-ToMeasure parameter in NR’s RRC specification [2]. We propose to use the same in LTE’s system information block, SIB2N, also.
Proposal 2. Provide timing information of the SS blocks using SMTC window configuration in the SIB2N.
Proposal 3. Include ssb-ToMeasure parameter in the SIB2N to indicate where, in time domain, the SS blocks are transmitted within SMTC window.

The UE also needs to know the subcarrier spacing used by the broadcasted SS blocks in NR. This information is provided using subcarrierSpacingSSB parameter in NR RRC specification [2]. The same is required for the LTE UE to perform RRM measurements in NR carrier.

Proposal 4. Provide sub carrier spacing of SS blocks of NR in the SIB2N.
Once the UE obtains all the frequency and time related information of where the SS blocks are transmitted, the UE needs to know how to combine the beam level measurements to generate cell level measurements. It has been agreed in NR that the UE can be configured to use only the best beam measurement or the average of best and next (N-1) best beam measurements above an absolute threshold. All these parameters need to be broadcasted in the system information.

Proposal 5.   Provide NR specific cell quality derivation parameters in the SIB2N.
Based on the above, we request RAN2 to kindly accept the text proposal given below.

Proposal 6.   RAN2 is requested to accept the text proposal as proposed below.
Conclusions

In the previous section, we have proposed the following:

Proposal 1. Encode carrierFreq using GSCN-ValueNR instead of ARFCN-ValueNR.
Proposal 2. Provide timing information of the SS blocks using SMTC window configuration in the SIB2N.
Proposal 3. Include ssb-ToMeasure parameter in the SIB2N to indicate where, in time domain, the SS blocks are transmitted within SMTC window.

Proposal 4. Provide sub carrier spacing of SS blocks of NR in the SIB2N.
Proposal 5.   Provide NR specific cell quality derivation parameters in the SIB2N.
Proposal 6.   RAN2 is requested to accept the text proposal as proposed below.
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Text Proposal

6.3 
RRC information elements
6.3.1
System information blocks

–
SystemInformationBlockType2N

The IE SystemInformationBlockType2N contains information relevant only for inter-RAT cell re-selection i.e. information about NR frequencies and NR neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency.

SystemInformationBlockType2N information element
-- ASN1START

SystemInformationBlockType2N-r15 ::=
SEQUENCE {


carrierFreqListNR-r15



CarrierFreqListNR-r15



OPTIONAL, 

-- Need OR


t-ReselectionNR-r15



T-Reselection,


lateNonCriticalExtension


OCTET STRING
()




OPTIONAL,


...

}

CarrierFreqListNR-r15 ::=

SEQUENCE (SIZE (1..maxNR-Carrier-r15)) OF CarrierFreqNR-r15

CarrierFreqNR-r15 ::=



SEQUENCE {


-- FFS how to support speed dependent scaling e.g. mobility state based


-- FFS which additional functionality to e.g. reduced measurement performance,


--  MFBI, ..


carrierFreq-r15





GSCN-ValueNR-r15,

ssb-ConfigMobility-r15




SSB-ConfigMobility-r15



OPTIONAL, 

-- Need M


-- Cell qiality derivation parameters


nrofSS-BlocksToAverage-r15




INTEGER (2..maxNrofSS-BlocksToAverage-r15)









OPTIONAL, 
-- Need R 


absThreshSS-BlocksConsolidation-r15


ThresholdNR-r15
















OPTIONAL, 
-- Need R

cellReselectionPriority-r15


CellReselectionPriority

OPTIONAL, 

-- Need OP


cellReselectionSubPriority-r15

CellReselectionSubPriority-r13
OPTIONAL, 

-- Need OP


threshX-High-r15





ReselectionThreshold,


threshX-Low-r15






ReselectionThreshold,


threshX-Q-r15






SEQUENCE {




threshX-HighQ-r15




ReselectionThresholdQ-r9,




threshX-LowQ-r5




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


q-RxLevMin-r15





INTEGER (-60..-13), 


-- FFS actual value range


p-MaxNR-r15





INTEGER (-50..33), 


-- FFS actual value range


q-QualMin-r15





Q-QualMin-r9




OPTIONAL,

-- Need OP



















-- FFS actual value range


...,

}

-- A measurement timing configuration

SSB-ConfigMobility-r15 ::= 
SEQUENCE {



subcarrierSpacingSSB-r15                    SubcarrierSpacingSSB-r15,



-- The set of SS blocks to be measured within the SMTC measurement duration. 



-- Corresponds to L1 parameter 'SSB-measured' (see FFS_Spec, section FFS_Section)



-- When the field is absent the UE measures on all SS-blocks 



-- FFS_CHECK: Is this IE placed correctly.



ssb-ToMeasure-r15






SetupRelease { 




CHOICE {





-- bitmap for sub 3 GHz





shortBitmap-r15






BIT STRING (SIZE (4)),





-- bitmap for 3-6 GHz





mediumBitmap-r15





BIT STRING (SIZE (8)),





-- bitmap for above 6 GHz





longBitmap-r15






BIT STRING (SIZE (64))




}



} 
















OPTIONAL,
-- Need M


-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 


smtc1-r15








SEQUENCE {



-- Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. 



-- Periodicity and offset are given in number of subframes.



-- FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. 



-- (see 38.213, section REF):



periodicityAndOffset-r15




CHOICE {




sf5-r15









INTEGER (0..4),




sf10-r15








INTEGER (0..9),




sf20-r15








INTEGER (0..19),




sf40-r15








INTEGER (0..39),




sf80-r15








INTEGER (0..79),




sf160-r15








INTEGER (0..159)



},



-- Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes 



-- (see 38.213, section 4.1)



duration-r15







ENUMERATED { sf1-r15, sf2-r15, sf3-r15, sf4-r15, sf5-r15 }


}

}

ThresholdNR-r15 ::=






SEQUENCE{


thresholdRSRP-r15





RSRP-RangeNR-r15




OPTIONAL,


threshold-RSRQ-r15






RSRQ-RangeNR-r15




OPTIONAL,


threshold-SINR-r15






RS-SINR-Range-r13




OPTIONAL
}
-- ASN1STOP

Editor’s note:
FFS whether for NR the same reselection parameters are signalled as for reselection to other RATs

	SystemInformationBlockType2N field descriptions

	


	Conditional presence
	Explanation

	RSRQ
	The field is mandatory present if the threshServingLowQ is present in systemInformationBlockType3; otherwise it is not present.


6.3.4
Mobility control information elements

–
GSCN-ValueNR
The IE GSCN-ValueNR is used to indicate the frequency positions of the SS/PBCH Blocks, as defined in TS 38.101 [15].

-- ASN1START

-- TAG-GSCN-VALUE-NR-START

GSCN-ValueNR-r15 ::=



CHOICE {


-- Frequency raster index and offset for 0 - 2,65 GHz. Corresponds to parameter 'N' (see 38.101, section FFS_Section)


lowCarrierFrequency-r15



SEQUENCE {



frequencyIndex-r15




INTEGER (1..2944),



-- An offset of -5kHz (M=-1) or +5kHz (M=1) to the absoluteFrequencySSB. When the field is absent, the UE applies no offset (M=0).



-- The offset is only applicable for the frequency range 0-2.65GHz. Corresponds to parameter 'M' (see 38.101, section FFS_Section)



frequencyOffsetSSB-r15



FrequencyOffsetSSB-r15















OPTIONAL
-- Need R


},


-- Frequency raster index for 2.4GHz - 24,25 GHz. Corresponds to parameter 'N' (see 38.101, section FFS_Section)


midCarrierFrequency-r15



INTEGER (0..15173),


-- Frequency raster index for 24.25-100GHz range. Corresponds to parameter 'N' (see 38.101, section FFS_Section)


highCarrierFrequency-r15


INTEGER (0..4383)

}

FrequencyOffsetSSB-r15 ::=



ENUMERATED { minus5kHz, plus5kHz }

-- TAG-GSCN-VALUE-NR-STOP

-- ASN1STOP

6.3.5
Measurement information elements

–
RSRP-Range
The IE RSRP-Range specifies the value range used in RSRP measurements and thresholds. Integer value for RSRP measurements according to mapping table in TS 36.133 [16].

RSRP-Range information element

-- ASN1START

RSRP-Range ::=





INTEGER(0..97)

RSRP-RangeSL-r12 ::=



INTEGER(0..13)

RSRP-RangeSL2-r12 ::=



INTEGER(0..7)

RSRP-RangeSL3-r12 ::=



INTEGER(0..11)

RSRP-RangeSL4-r13 ::=



INTEGER(0..49)
RSRP-RangeNR-r15 ::=



INTEGER(0..127)
-- ASN1STOP

	RSRP-Range field descriptions

	RSRP-RangeSL

Value 0 corresponds to -infinity, value 1 to -115dBm, value 2 to -110dBm, and so on (i.e. in steps of 5dBm) until value 12, which corresponds to -60dBm, while value 13 corresponds to +infinity.

	RSRP-RangeSL2

Value 0 corresponds to -infinity, value 1 to -110dBm, value 2 to -100dBm, and so on (i.e. in steps of 10dBm) until value 6, which corresponds to -60dBm, while value 7 corresponds to +infinity.

	RSRP-RangeSL3

Value 0 corresponds to -110dBm, value 1 to -105dBm, value 2 to -100dBm, and so on (i.e. in steps of 5dBm) until value 10, which corresponds to -60dBm, while value 11 corresponds to +infinity.

	RSRP-RangeSL4

Indicates the range for SD-RSRP. Value 0 corresponds to -130dBm, value 1 to -128dBm, value 2 to -126dBm, and so on (i.e. in steps of 2dBm) until value 48, which corresponds to -34dBm, while value 49 corresponds to +infinity.

	RSRP-Range-r15

The IE RSRP-Range specifies the value range used in RSRP measurements and thresholds. Integer value for RSRP measurements according to mapping table in TS 38.133.


–
RSRQ-Range
The IE RSRQ-Range specifies the value range used in RSRQ measurements and thresholds. Integer value for RSRQ measurements is according to mapping table in TS 36.133 [16]. A given field using RSRQ-Range-v1250 shall only be signalled if the corresponding original field (using RSRQ-Range i.e. without suffix) is set to value 0 or 34. Only a UE indicating support of extendedRSRQ-LowerRange-r12 or rsrq-OnAllSymbols-r12 may report RSRQ-Range-v1250, and this may be done without explicit configuration from the E-UTRAN. If received, the UE shall use the value indicated by the RSRQ-Range-v1250 and ignore the value signalled by RSRQ-Range (without the suffix). RSRQ-Range-r13 covers the original range and extended RSRQ-Range-v1250. RSRQ-Range-r13 may be signalled without the corresponding original field and without any requirements for indicated support of extendedRSRQ-LowerRange-r12 or rsrq-OnAllSymbols-r12.
RSRQ-Range information element

-- ASN1START

RSRQ-Range ::=





INTEGER(0..34)
RSRQ-Range-v1250 ::=



INTEGER(-30..46)

RSRQ-Range-r13 ::=



INTEGER(-30..46)

RSRQ-RangeNR-r15 ::=


INTEGER(0..127)
-- ASN1STOP

–
SubcarrierSpacing
The SubcarrierSpacing IE determines the subcarrier spacing.

SubcarrierSpacing information element

-- ASN1START

-- TAG-SUBCARRIER-SPACING-START

-- 15 or 30 kHz (<6GHz), 120 and 240 kHz (>6GHz). 

SubcarrierSpacingSSB-r15 ::= 



ENUMERATED {kHz15, kHz30, kHz120, kHz240}

-- TAG-SUBCARRIER-SPACING-STOP

-- ASN1STOP

