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Introduction

In the RAN4#90 meeting, spectrum utilization for NR-U for 20MHz with 15KHz and 30KHz SCS was agreed and in the RAN4#92 meeting, spectrum utilization for NR-U for 20MHz with 60KHz was agreed to increase from 24 to 25. For other CBW, e.g 10MHz, 40MHz, 80MHz, the spectrum utilization are still pending, therefore in this contribution, we want to further study these issues.
Discussion 
The transmission bandwidth configuration NRB and spectral utilization efficiency for n46 are summarized in the following Table 1 and Table 2 respectively.

Table 1. Transmission bandwidth configuration NRB for n46

	
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	 
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15 kHz
	52
	106
	216
	NA
	NA
	NA

	30 kHz
	24
	51
	106
	162
	217
	273

	60 kHz
	11
	24
	51
	79
	107
	135


Table 2. Spectral utilization efficiency for n46

	 
	10 MHz
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

	15 kHz
	0.936
	0.954
	0.972
	NA
	NA
	NA

	30 kHz
	0.864
	0.918
	0.954
	0.972
	0.9765
	0.9828

	60 kHz
	0.792
	0.900
	0.918
	0.948
	0.963
	0.972


It could be easily found that SU for 10MHz, 60KHz SCS is less than 80% which may violate the ETSI regulation limits [2] in which at least 80% of Nominal channel bandwidth is needed for Occupied channel bandwidth. Therefore we propose to increase 1PRB for 10MHz, SCS 60KHz. Regarding the 10MHz, 30KHz SCS case, spectral utilization is also lower than 90% according to the existing transmission bandwidth configuration, therefore we also propose to increase 1PRB for 10MHz, SCS 30KHz. For other CBW, high spectrum utilization has already been achieved for NR, therefore for NR-U carrier, NR SU could be reused without further improvement. 

	[image: image1.png]4222 Limits
The Nominal Channel Bandwidth for a single Operating Channel shall be 20 MHz.

Alternatively. cquipment may implement a lower Nominal Channel Bandwidth with a minimum of 5 MHz. providing
they still comply with the Nominal Centre Frequencies defined in clause 4.2.1 (20 MHz raster).

The Occupied Channel Bandwidth shall be between 80 % and 100 % of the Nominal Channel Bandwidth. In case of
smart antenna systems (devices with multiple transmit chains) each of the transmit chains shall meet this requirement.
The Occupied Channel Bandwidth might change with time/payload.






Proposal 1: for 10MHz, 60KHz SCS case, the transmission bandwidth configuration NRB should be increased from 11 to 12. 

Proposal 2: for 10MHz, 30KHz SCS case, the transmission bandwidth configuration NRB should be increased from 23 to 25. 

In addition, it was also mentioned in RAN4#92 meeting it might cause the discrepancy as SCS 60KHz is optional for FR1 UE and it’s mandatory for UE to support 20MHz, 60KHz SCS. From the transmission bandwidth configuration requirement itself, there should be no discrepancy as if NR-U UE reports to support 60KHz SCS in Phy-Parameters and to support 20MHz of RF-Parameters in UE-NR-Capability, then NR-U UE has to support 20MHz CBW, 25PRB with 60KHz SCS. Similar logic could also applied for 10MHz, 30KHz SCS and 60KHz SCS. 

	UE support of 60 kHz SCS is optional.

UE supporting 20MHz CBW with 60kHz SCS and for NR-U also supports 25 PRBs on the NR-U carrier;

FFS: whether 25 PRBs for NR-U 20 MHz carrier is mandatory without capability or IOT bit is needed.


Observation: there should be no discrepancy on the condition that NR-UE report to support 60KHz SCS and 20MHz, similar logic could also applied for 10MHz, 30KHz and 60KHz.   

[image: image2.png]UE-WR-Capabilicy SEQUENCE {
accesciiravmnelesse AcessSersmmnelenss,
Pap. aranavazs POCE- aramavare,
ereey RIE pereneners oprro,
Sac bersmesers MAC Fazamecers ovrIoaL,
ot HE parmREe,
Sessknanssamerers PR — oprrou,
AN R Capebilivies | UBARCapabiil yMAIDOD Hods oprroni,
ARG NRCaabiiicies  UbNR-CapabiiliyAsdDoiics oerron,
Fi A U R -Capabiiiiias  UBNRCapabdiieyMArexHods oerron,
£r2hoa UE R Capabilivies  UBNRCapibiiieyMAFeHoda opTran,
Eeamareses Festiistats oprom,
Seavaresercompinarions SEUEICE (SIZE (1..mafestursSesCombinaviens)) OF EesvureSercombinsrion
> Bipazamesers sequENCE {
Brybammesaatbize oot ovrou,
by Derans e ERA-DigE iy ParametersiRi Dief oproaL,
Db -Pscana tes sERL by Bavana ter iRl oprom,
Phy-Parane ter FR2 hy-Parane ter oFR2 opTIomy
)
L, ory-azamsversrm sz (
paeconsoringSingledecasion | EVMSRATED {supportad) oerzom,
e ENOMERATED (supporsed) oprzowL,
pasch-25coae-mR1 EMIERATED {supporved) eriom,
Pesch-RE-MappingTl-erSymbol  ENMERATED (nl0, n20) Gerronac,
i
Pdsch-RE-MappingR1-PerSlor  ENIMERAED [nl€, n3Z, nds, med, neD, n3€, mil2, mizs,
143, n160, n176, nisz, n20s, n2zs, n2ss, nese) OFIONGL
n
> Re-aranevers ssvERcE
simportedmanzssun SSQUEKCE (STZE (1.-gaaBands)) OF Bandi,
ey i oprrom,
SupportadBandConbinationlist~v140_BandCombinationkist-vist0 oprro,
Srs-suschingTizenequested ENOMERATED {cue) opTIoNaL
i
)
> CERRRIERTEIISE crorce ¢
iy SovmicE ¢
scs-1suiz BIT STRONG (SIZE (10)) oprom,
oz BIT STRONG (SIZE (10)) ovrIom,
ooz BIT STRING (128 (100) oFTIomy
1
1S ssovmcE ¢
scs-comiz BIT STRING (SIZE (3)) oprom,
el BIT STRING (5128 (31) oprzomy
)
) oprroms,
ChamelEws-TL-v1s30 crorce ¢
iy SovmicE ¢
scs-1suiz BIT STRONG (SIZE (10)) oprom,
oz BIT STRONG (SIZE (10)) ovrzom,
ooz BIT STRING (128 (100) opTIomy
1
1S ssovmcE ¢
sca-somiz BIT STRING (SIZE (3)) oprom,
il BT S (128 (31) oFrIoms
)
N s




Figure 1. UE-NR capability Information elements

	Spectrum utilization for wideband carrier(larger than 20MHz CHBW) operation: 

Spectrum utilization will be revisit when intra-guard bands and number of intra-guards PRBs have been defined.

Spectrum utilization will be discussed based on emission related agreement.

This topic will be revisited after concluding requirements and assumption for UE capabilities to support 25 PRBs 


As mentioned in the previous section, high SU for wider channel bandwidth has already been achieved for NR, therefore there are no need to further improve that for NR-U carrier during the COT. Regarding the intra-guard bands and the number of intra-guard PRBs could be similar as the intra-guard band of CA cases in which enough frequency resources are reserved to protection of LBT functionality on adjacent channel as shown in Figure 2 and Figure 3. As clarified in the companion contribution [3], the channel spacing for NR-U CA case should be fixed values instead of any multiple of LCM of channel raster and SCS to avoid too big leakage into other carriers to block the LBT function. Similar guardbands between CA contiguous carriers could also be applied for wideband carrier operation (larger than 20MHz CBW) to avoid too big leakage from adjacent carriers. 
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Figure 2. channel spacing for 20MHz CA case and normal adjacent channel case
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Figure 3. 40MHz single carrier for NR-U operation
Conclusions
In this contribution, we shared some further considerations on spectrum utilization for wideband carrier operation, meanwhile from the ETSI regulatory point of view, some proposals are also made:

Proposal 1: for 10MHz, 60KHz SCS case, the transmission bandwidth configuration NRB should be increased from 11 to 12.

Proposal 2: for 10MHz, 30KHz SCS case, the transmission bandwidth configuration NRB should be increased from 23 to 25. 

Observation: there should be no discrepancy on the condition that NR-UE report to support 60KHz SCS and 20MHz, similar logic could also applied for 10MHz, 30KHz and 60KHz. 
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