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Introduction
[bookmark: _GoBack]In this contribution, we review the contents of the additional LTE SIB to support the UE with the cell reselection of NR in a NR SA deployment. 
[bookmark: _Ref178064866]Discussion
The list of LTE SIBs and their brief description is provided in Table 1.
[bookmark: _Ref487103676]Table 1: List of LTE SIBs
	SIB
	Contents

	SIB1
	Information needed to access the cell and scheduling information for other SIBs

	SIB2
	Radio resource configuration common for all UEs

	SIB3
	Common cell re-selection information

	SIB4
	Neighbouring cell information for intra-frequency cell re-selection

	SIB5
	Information relevant for inter-frequency cell re-selection

	SIB6
	Information relevant for inter-RAT cell re-selection to UTRA

	SIB7
	Information relevant for inter-RAT cell re-selection to GERAN

	SIB8
	Information relevant for inter-RAT cell re-selection to CDMA2000

	SIB9
	Home eNB name

	SIB10
	ETWS primary notification

	SIB11
	ETWS secondary notification

	SIB12
	CMAS notification

	SIB13
	MBMS control information

	SIB14
	EAB parameters

	SIB15
	MBMS service area identities

	SIB16
	GPS and UTC

	SIB17
	Traffic steering between E-UTRAN and WLAN

	SIB18
	Sidelink communication related information

	SIB19
	Sidelink discovery related information

	SIB20
	MBMS transmission using SC-PTM 

	SIB21
	V2X sidelink related information




In LTE, the SIB4 provides the intra-frequency cell reselection parameters related to the neighbour cell and SIB5 provides the inter-frequency cell reselection parameters. The SIB6, SIB7, SIB8 provide the cell re-selection parameters for the UTRA, GERAN and CDMA2000 RATs. In the same way, in order to support the UE with the cell reselection towards NR, the LTE cells need to broadcast system information related to the NR cell reselection.

Adopt the additional SIB (SIB22) that contains the inter-RAT cell re-selection to NR.
As mentioned before, the contents of the SIB5 in LTE are related to the inter frequency cell reselection within EUTRA. The parameters provided in this SIB includes a list of carriers and for each of the carrier, the SIB5 includes information related to, amongst other things,  ARFCN corresponding to the carrier, minimum required rx level (q-RxLevMin), cell reselection timer (TreselectionEutra) etc.
At RAN1 #NR-AH2 meeting, it was agreed to only one SS/PBCH Block Measurement Timing Configuration (SMTC) is configured per frequency carrier for RRC_IDLE mode measurements. At RAN1 #91 meeting, there were the following agreements [2].
	Agreements:
· For intra frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled in either RMSI or OSI for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· For inter frequency measurements, SMTC window duration, timing offset and SMTC periodicity are signalled per frequency, in either RMSI or OSI by the serving cell for IDLE mode, and RRC for CONNECTED mode
· For IDLE mode, RAN2 will decide the signalling container between RMSI and OSI
· SMTC window duration:
· Both for inter-/intra- frequency measurements, the candidate values are {1,2,3,4,5} msec
· SMTC window timing offset:
· SMTC window timing reference for the timing offset is SFN#0 of the serving cell.
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
· For intra-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms
· For inter-frequency measurements, the candidate values are {0, 1, …, SMTC periodicity -1} ms.
· SMTC periodicity:
· Both for inter-/intra-frequency measurements, the candidate values are {5, 10, 20, 40, 80, 160} msec 



There is a measurement timing configuration which is defined IE MeasObjectNR for RRC_CONNECTED in RP-172570 38.331-100 [1]. It includes the periodicity/offset (which are encoded together) and the duration for the two SMTC configurations. Besides, a bitmap that corresponds to each slot of the slots within the SMTC window duration is also defined for RRC_CONNECTED.  
[bookmark: _Hlk496184822][bookmark: _Hlk496185501]-- A measurement timing configuration
SSB-MeasurementTimingConfiguration ::= 	SEQUENCE {
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									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!
		-- (see 38.213, section REF):
		periodicityAndOffset					CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									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)
		-- FFS: RAN1 discusses additional allowed durations:
		duration								ENUMERATED { sf1, sf5 },

		-- 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							SetupRelease { 
			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 M	
	},
}
Though the SMTC1 related configurations are present only in the measObjectNR IE in the current specification, it will also be present in the system information IE to aid the idle mode and inactive state UEs. They could be part of the system information blocks corresponding to the inter frequency NR cell reselection parameters similar to SIB5 in LTE. The contents of such a system information block in NR will include:
1) List of frequencies to be measured in NR carrier, their priorities and the related measurement configurations
a. Pointer to these carriers (based on the corresponding measurement objects for those carriers. How to provide this is still under discussion for the EN-DC specification finalization)
b. SMTC (SS Measurement Timing Configuration, smtc1) window as discussed above.
c. Priorities for different frequencies if there are more than one NR frequencies as the neighbouring NR cell. 
d. Cell quality derivation parameters like nroSS-BlocksToAverage (number of beams to be considered for cell quality derivation) and absThreshSS-BlocksConsolidation (threshold used for evaluating beam selection criterion).
2) BlackListedCells per frequencies  the list of cells which cannot be used for cell re-selection on those frequencies, therefore the UE need not perform measurements. It has already been agreed that the blackListedCells is supported in NR. From RAN2#AdHoc Qingdao, we have the following agreement:
…
2:	In NR, a list of 'blacklisted' cells can be configured as part of the measurement object. 

Yet it needs to be agreed whether this list is also present in the cell re-selection related SIB in NR.
3) the frequency specific offsets (agreed as part of connected mode mobility parameters and this is expected to be reused for cell reselection aspects as well)
4) measurement quality evaluation metrics like QrxLevMin (yet to be discussed in NR SA discussions).
5) [bookmark: _Hlk498497008]cell reselection related parameters threshX-High, threshX-Low, reselection priorities, PMax (yet to be discussed in NR SA discussions) 
However, there are still many open issues in NR related to how to indicate a cell in a carrier and which cell reselection parameters to be borrowed from LTE as is, which parameters are removed and which additional parameters are introduced newly in NR. Therefore, one could say for the time being that the contents of the SIB22 could be filled in once the inter frequency cell reselection parameters are settled for the stand alone NR cells.
Contents of the SIB22 is based on the inter-frequency cell reselection related system information block in NR.
The SIB22 should include, at least the following parameters that have already been agreed to be included in NR RRC specification;
a. List of frequencies supported in NR and their priorities
b. SMTC window (smtc1) per each frequency as has been agreed for SSB measurements including the ssb-Timing and ssb-Duration.
c. Cell measurement parameters like nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation
d. BlackCellsList
e. Frequency specific offsets

Conclusion
Based on the discussion in section 2 we propose the following:

1. Adopt the additional SIB (SIB22) that contains the inter-RAT cell re-selection to NR.
1. Contents of the SIB22 is based on the inter-frequency cell reselection related system information block in NR.
1. The SIB22 should include, at least the following parameters that have already been agreed to be included in NR RRC specification;
4. List of frequencies supported in NR and their priorities
4. SMTC window (smtc1) per each frequency as has been agreed for SSB measurements including the ssb-Timing and ssb-Duration.
4. Cell measurement parameters like nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation
4. BlackCellsList
4. Frequency specific offsets
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