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Introduction
In RAN2#99bis meeting, we agreed:
	1:	BWP impacts on the CONNECTED mode will be progressed by Dec 17.  Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.


In this contribution, we would like to discuss considerations on BWP impacts when UE is in idle or inactive mode.
Discussion
1) Cell definition with BWP introduction
In RAN1 NR#3 meeting, it was agreed:
	Agreements:
 From UE perspective, a cell is associated with a single SS block
o Note: The cell defining SS block has an associated RMSI
o Note: From the RAN1 perspective, the cell defining SS block could for example be used for 
 Common PRB indexing
 Scrambling
 Etc.


In RAN2#99bis meeting, we also agreed:
	3  For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')


The frequency of cell defining SSB had already defined in 38.331[1] (FrequencyInfoDL in ServingCellConfigCommon IE).

	FrequencyInfoDL
The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon. 
FrequencyInfoDL information element
-- ASN1START
-- TAG-FREQUENCY-INFO-DL-START

FrequencyInfoDL ::= 				SEQUENCE {
	-- Frequency of the SSB to be used for this serving cell. 
	-- FFS: How to handle carriers without SSB, i.e., when a carrier uses the SSB of another carrier? Does this ARFCN point to that SSB
	-- and a larger offset points to the Point A?
	absoluteFrequencyDL					ARFCN-ValueNR,
	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 
	-- Absence of the field indicates that no offset if applied (offset = 0). See 38.211, section 7.4.3.1)
	ssb-subcarrier-offset				INTEGER (1..11)																		OPTIONAL,
	-- Offset between the absoluteFrequencyDL (+ ssb-subcarrier-offset) (FFS: Verify that the addition of subcrarrier offset is correct) 
	-- and the the lowest subcarrier (point A) of the reference PRB (Common PRB 0). The offset is given 
	-- in number of PRBs based on 15KHz SCS if absoluteFrequencyDL is in FR1 (<6 GHz) and based on 60KHz SCS if the carrierFreqDL is in FR2 
	-- (>6 GHz). The maximum value corresponds to 275*8-1. 
	-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)
	offsetToPointA						INTEGER (0..2199)																	OPTIONAL,

	-- A set of virtual 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)
	scs-SpecificCarriers				SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier							OPTIONAL,
	...
}

SCS-SpecificVirtualCarrier ::=			SEQUENCE {
	-- Offset in frequency domain between Point A (lowest subcarrier of common PRB 0) and the lowest usable subcarrier on this virtual carrier.
	-- The maximum value corresponds to 275*8-1. Corresponds to L1 parameter 'offset-pointA-low-scs' (see 38.211, section FFS_Section)
	offsetToVirtualCarrier				INTEGER (0..2199)		OPTIONAL,
	-- Subcarrier spacing of this virtual carrier. It is used to convert the offsetToVirtualCarrier into an actual frequency. 
	-- Corresponds to L1 parameter 'ref-scs' (see 38.211, section FFS_Section)
	-- FFS: Shouldn't this implicitly also be the SCS of all BWPs associated with this virtual carrier?
	subcarrierSpacing					SubcarrierSpacing																	OPTIONAL,
	-- FFS_Description (see 38.211, section FFS_Section)
	k0									FFS_Value																			OPTIONAL, 
	-- Width of this virtual carrier in number of PRBs (using the subcarrier spacing defined for this virtual carrier)
	-- Corresponds to L1 parameter 'BW' (see 38.211, section FFS_Section)
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks)											OPTIONAL,
	...
}

-- TAG-FREQUENCY-INFO-UL-STOP
-- ASN1STOP




The similar cell definition can be reused in idle/inactive mode. For a UE, a cell in idle/inactive mode is defined as {PCI+DL SSB frequency}. The DL SSB frequency can be obtained by the UE after detecting a SSB. If the cell {PCI+DL SSB frequency} broadcasts minimum SI, it can be considered as a cell that can be camped on.
If a wideband carrier with multiple BWPs has several SSBs broadcasting minimum SI, the UE can consider that there are several cells in the wideband carrier as {PCI+DL SSB frequency} of these cells are different. The UE can perform cell reselection among these cells.
Proposal 1: A cell in idle/inactive mode is defined as {PCI+DL SSB frequency}.

2) Measurement configuration in idle/inactive mode
In RAN1#91 meeting, it was agreed:
	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


Hence, the network needs to broadcast intra-frequency and inter-frequency measurement related SSB configuration for cell reselection in idle/inactive mode. A wideband carrier with multiple BWPs has several SSBs. The relationship between SSB measurement configuration (measurement object) and BWP needs to be clarified.
In RAN2#99bis, we discussed the measurement object in RRC connected mode with BWP and had the following agreements:
	5	Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).
6	The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).



The similar principle can be reused in idle/inactive mode. Each SS block frequency, which is denoted as carrierFreq (ARFCN-ValueNR) as defined in connected mode, is configured as an individual measurement object and be broadcasted via SI. Based on proposal 1, if a wideband carrier with multiple BWPs has several SSBs broadcasting minimum SI, the UE can consider that there are several cells in the wideband carrier as {PCI+DL SSB frequency} of these cells are different. If the corresponding SSB are different between these cells, the network can configure different measurement objects (i.e. different SS block frequencies) for cell reselection. Hence, same as RRC connected mode, BWP is transparent to measurement configuration for cell reselection/selection in idle/inactive mode.
Proposal 2: In idle/inactive mode, each SS block frequency which needs to be measured by the UE should be configured as individual measurement object, and BWP is transparent to measurement configuration.
Conclusion
In this contribution, we analyze BWP impacts when UE is in idle or inactive mode, and suggest BWP is transparent to cell definition and measurement configuration in idle/inactive mode.
Proposal 1: A cell in idle/inactive mode is defined as {PCI+DL SSB frequency}.
Proposal 2: In idle/inactive mode, each SS block frequency which needs to be measured by the UE should be configured as individual measurement object, and BWP is transparent to measurement configuration.
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