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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#88, contribution [1] discussed the topic of placing a restriction on SCS based on the configured bandwidth. Several options were captured on-line included
· Restrict the data SCS according to CC BW
· Restrict the BWP location
· Introduce different UE capability
· No further restriction if no UE capability
This contribution evaluates the options listed and proposes no further restriction if no UE capability.
Discussion
Background
In RAN4#AH1801, the following was captured [2]
· UE behavior
· The UE meets RF requirements related to its configured BWP according to UE CBW (no additional BWP related RF requirements)
· FFS whether UE CBW next highest value after BWP bandwidth
· How the UE configures its RF in order to operate the BWP and meet the CBW based RF requirements is implementation dependent

· UE RF requirements
· Single BWP case: single CC RF requirements apply with UE CC BW
· Multiple BWPs case: intra-band CA RF requirements apply with UE CC BW
The WF implies:
· For RF, regardless of the bandwidth of the BWP, the network assumes the UE is operating with at least the CC bandwidth
· For requirements, only the CC bandwidth is considered
Baseband and single CC
The maximum FFT size of 4096 points limits the CC BW for 15 kHz SCS to 50 MHz (FR1) and for 60 kHz SCS to 200 MHz (FR2).
Based on the listed operating bands, the following bands in Table 1 have their largest CC BW for 30 kHz SCS greater than 50 MHz. For FR2, all bands have CC BW for 120 kHz SCS greater than 200 MHz. In those bands, 60 kHz SCS is supported up to 200 MHz.
[bookmark: _Ref525479851]Table 1. FR1 TDD bands where 30 kHz SCS > 50 MHz and 15 kHz SCS is supported
	Band
	Frequency
	BW, MHz
	Max BW for 15 kHz SCS 
	Max BW for 30 kHz SCS 

	n40
	2300 MHz – 2400 MHz
	100
	50 MHz
	100 MHz

	n41
	2496 MHz – 2690 MHz
	194
	40 MHz
	100 MHz

	n50
	1432 MHz – 1517 MHz
	85
	40 MHz
	80 MHz

	n77
	3300 MHz – 4200 MHz
	900
	40 MHz
	100 MHz

	n78
	3300 MHz – 3800 MHz
	500
	40 MHz
	100 MHz

	n79
	4400 MHz – 5000 MHz
	600
	40 MHz
	100 MHz



Observation 1. A limited number of FR1 bands have maximum BW for 30 kHz SCS greater than 50 MHz.
Although an argument about more bands supporting larger BWs with 30 kHz in the future is valid argument, many of the bands may not be able to support >50 MHz bandwidths due to regulatory reasons. Based on the study of the bands affected above, a short evaluation of the options available is presented in Table 2. 
[bookmark: _Ref525480047]Table 2. Evaluation
	Option
	Evaluation

	Restrict the data SCS according to CC BW
	· An unnecessary restriction for network implementation (CA can be used)

	Restrict the BWP location
	· May limit network implementation  (CA can be used)

	Introduce different UE capability
	· Network can tailor its operation to UE capabilities
· Possible backwards compatibility issue for Rel. 15 UEs
· Manufacturers may not want to indicate implementation details

	No further restriction if no UE capability
	· No additional work necessary
· Network responsible to ensure its configuration is correct. Options include CA, use of multiple bands



In general:
· The network can ensure it does not configure 15 kHz SCS when the CC bandwidth is greater than 50 MHz. (no standards specification is needed). 
· The network can ensure it does not configure 60 kHz SCS when the CC bandwidth is greater than 200 MHz. (no standards specification is needed)
Proposal 1: No restriction on network behavior is needed for SCS restrictions because network implementation can avoid it.
Multiple BW signaled for CC
Another topic in [1] was “Companies to investigate the implication of a UE configured with different UE CC BW’s on BWP switching and RF requirements”. 
During the configuration of a CC, the network provides the UE the location of the CC with respect to point A and the bandwidth using SCS and number of RBs, as described in [3].
The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.
SCS-SpecificCarrier ::=				SEQUENCE {
	offsetToCarrier						INTEGER (0..2199),
	subcarrierSpacing					SubcarrierSpacing,
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks),
	...
}

After which, the UE receives a configuration for the BWP within the CC.
BWP ::= 							SEQUENCE {
	locationAndBandwidth				INTEGER (0..37949),
	subcarrierSpacing					SubcarrierSpacing,
	cyclicPrefix						ENUMERATED { extended }													OPTIONAL	-- Need R
}


Since the field locationAndBandwidth is the product of the starting point (0, …, 274) and size, its range of values is NRB(NRB+1)/2. Another note is
The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier (configured in SCS-SpecificCarrier contained within FrequencyInfoDL) corresponding to this subcarrier spacing.
The starting location is referenced to the first subcarrier of the first PRB of the carrier. From the SCS-SpecificCarrier signaling, multiple carriers can overlap in frequency. With overlapping CCs, BWPs that occupy the intersecting resources of the CCs are possible. However, since BWPs are associated with a CC, then the RF requirements for the CC apply to that BWP. 
Proposal 2: Since BWPs are associated with the SCS of the CC, no restrictions are needed.
15 kHz numerology
30 kHz numerology
frequency
frequency

Figure 1. Possible CC layouts
One observation is that field locationAndBandwidth is not constrained to the bandwidth of the CC. It is possible that an allocation within the BWP can exceed the CC. This can be error case but is handled by network configuration.
Conclusion
Observation 1. A limited number of FR1 bands have maximum BW for 30 kHz SCS greater than 50 MHz.
Proposal 1: No restriction on network behavior is needed for SCS restrictions because network implementation can avoid it.
[bookmark: _GoBack]Proposal 2: Since BWPs are associated with the SCS of the CC, no restrictions are needed.
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