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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the previous meeting, a way forward about UE behavior and network configuration without SCS restriction was agreed [1]. There are two part of the WF: for data and background for SS block. For data:
1) Check if possible to narrow down which scenarios the network can deploy. 
2) Define UE behavior in each of the scenarios network can deploy 
This contribution analyzes the scenarios in [1] and addresses some of the open issues. Proposals for UE behavior and network configurations are provided.
Discussion for data
Background
The flexibility of the higher layer signaling allows the following scenarios, shown in Figure 1. It is noted that “For a UE to be configured with a BWP with a particular SCS, the carrierBandwidth for that SCS needs to be indicated to the UE”.
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[bookmark: _Ref528322148]Figure 1. 4 scenarios in WF
As captured, the four scenarios are
· Scenario 1: The carrierBandwidth for two SCS’s do not overlap
· Scenario 2: The carrierBandwidth for two SCS’s partially overlap
· Scenario 3: The carrierBandwidth for one SCS is fully contained in the other
· Scenario 4: The carrierBandwidth for two SCS’s fully overlap
Analysis
Each scenario is described in detail starting with scenario 4. 
Scenario 4
The following table captures some comments regarding scenario 4. Note that scenario 4 is a subset of scenario 3. If it is possible, the behavior for scenario 3 can apply to scenario 4; thereby making scenario 4 unnecessary.
Table 1. Scenario 4
	Considerations
	Comments

	SCS / bandwidth
	Because each carrierBandwidth is the same (location and size), the maximum bandwidth allowed corresponds to the maximum bandwidth for the minimum numerology. For example, if 15 kHz SCS is supported, the maximum allowable carrierBandwidth is 50 MHz.

	Network
	· When FrequencyInfoDL is provided, each SCS-SpecificCarrier has the same bandwidth in MHz
· Each SCS-SpecificCarrier belongs to the same serving cell
· Ensure alignment in bandwidth and location

	UE behavior
	Must follow 38.133 for BWP switching.

	RAN4
	No other impact



Scenario 3
The following table captures some comments regarding scenario 3.
Table 2. Scenario 3
	Considerations
	Comments

	SCS / bandwidth
	Because each carrierBandwidth is different, there may be issues if the maximum configured carrierBandwidth exceeds the maximum carrierBandwidth allowed for the minimum numerology. An example of an issue is when the maximum configured carrierBandwidth is 60 MHz but 15 kHz SCS is supported for a different carrierBandwidth. With the current bands defined, this example can happen for bands n40, n41, n50, n77, n78, n79. For the other FR1 bands, there are no considerations for SCS.

	RAN4
	· The configured carrierBandwidth /SCS combination with minimum SCS is picked as reference among the set of configured carrierBandwidth /SCS combinations for a serving cell
· Reference carrierBandwidth should span all configured BW 
· RF requirements need to exist for the reference carrierBandwidth /SCS combination
· All configured carrierBandwidth /SCS combinations follow the RF requirements of the reference carrierBandwidth /SCS combination [This is to ensure that BWP switching does not imply any new RF switching delay requirement]

	Network
	· Ensure the maximum configured carrierBandwidth is allowed by the minimum SCS

	UE behavior
	· Find the maximum carrierBandwidth among the configured values
· No additional RF switching delays when BWP switching occurs



With the behavior of scenario 3, scenario 4 is not necessary.
Observation 1. Scenario 4 is a subset of scenario 3.
For scenario 3
Proposal 1. The configured carrierBandwidth /SCS combination with minimum SCS is picked as reference among the set of configured carrierBandwidth /SCS combinations for a serving cell.
[bookmark: _GoBack]Proposal 2. The reference carrierBandwidth spans all configured carrierBandwidths. 
Proposal 3. BWP switching does not imply any new RF switching delay requirement.
Scenarios 1 and 2
Scenarios 1 and 2 can be further discussed. From a RAN2 perspective, this may not correspond to serving cell scenario. If a UE is configured with scenarios 1 / 2, some possible behaviors when a BWP switch is signaled are
· RLF: (this is a drastic behavior).
· A BWP switch corresponds to a RF switch (including delays). This behavior requires additional study.
· Other behaviors can be considered.
Proposal 4. Scenarios 1 and 2 can be further discussed

Conclusion
The following is proposed
Observation 1. Scenario 4 is a subset of scenario 3.
For scenario 3
Proposal 1. The configured carrierBandwidth /SCS combination with minimum SCS is picked as reference among the set of configured carrierBandwidth /SCS combinations for a serving cell.
Proposal 2. The reference carrierBandwidth spans all configured carrierBandwidths. 
Proposal 3. BWP switching does not imply any new RF switching delay requirement.
For the other scenarios
Proposal 4. Scenarios 1 and 2 can be further discussed
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Appendix
The following information elements are captured from 38.331
FrequencyInfoDL information element
-- ASN1START
-- TAG-FREQUENCY-INFO-DL-START

FrequencyInfoDL ::=                 SEQUENCE {
    absoluteFrequencySSB                ARFCN-ValueNR      OPTIONAL,   -- Cond SpCellAdd
    frequencyBandList                   MultiFrequencyBandListNR,
    absoluteFrequencyPointA             ARFCN-ValueNR,
    scs-SpecificCarrierList             SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    ...
}

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

	[bookmark: _Hlk513522673]FrequencyInfoDL field descriptions

	absoluteFrequencyPointA
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)

	[bookmark: _Hlk513522650]absoluteFrequencySSB
Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned otherwise. The frequency provided in this field identifies the position of resource element RE=#0 (subcarrier #0) of resource block RB#10 of the SS block. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see 38.101). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssb-periodicityServingCell and subcarrierSpacing in ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell. This is only supported in case the Scell is in the same frequency band as the SpCell.

	frequencyBandList
List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

	scs-SpecificCarrierList
A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology (SCS) that is used e.g. in a BWP. Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section)



-- ASN1START
-- TAG-SCS-SPECIFIC-CARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {
    offsetToCarrier                     INTEGER (0..2199),
    subcarrierSpacing                   SubcarrierSpacing,
    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
    ...,
}

-- TAG-SCS-SPECIFIC-CARRIER-STOP
-- ASN1STOP

	SCS-SpecificCarrier field descriptions

	carrierBandwidth
Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) Corresponds to L1 parameter 'BW' (see 38.211, section 4.4.2)

	offsetToCarrier
Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. Corresponds to L1 parameter 'offset-pointA-low-scs' (see 38.211, section 4.4.2)

	subcarrierSpacing
Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable. The network configures all SCSs of configured BWPs configured in this serving cell. Corresponds to L1 parameter 'ref-scs' (see 38.211, section 4.4.2



