3GPP TSG-RAN WG4 Meeting #92bis
R4-1910850 
Chongqing, China, Oct 14-18 2019

Source: 
Huawei, HiSilicon

Title: 
Channel arrangement for NR-U
Agenda Item:
8.1.1.3
Document for:
Approval
1 Introduction
Channelization for NR-U was discussed in last RAN4 meeting [1] and the following WF is agreed:

· Scenario: non coexisting with wifi, LAA
· Down selection Nref is Based on R15 NR channel raster of 15kHz granularity (Table 5.4.2.1-1 in 38.104 for frequency range 3000MHz – 24250 MHz), 
· Further confirmation on possibility of the guarantee of scenario of non coexistence with wifi
· Further confirmation with RAN1 with common understanding on WID scope of considering non coexisting scenario with Wifi
· Scenario : co-existing with wifi, LAA
· Down selection principle for single carrier operation: 
· Down selection Nref is Based on R15 NR channel raster of 15kHz granularity (Table 5.4.2.1-1 in 38.104 for frequency range 3000MHz – 24250 MHz)
· For 20 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) as close as to the WIFI nominal center frequency. 
· For 40 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 40MHz nominal center frequency. Two more center frequency on 5835MHz and 5875MHz is added.
· For 80 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the WIFI 80MHz nominal center frequency. One more center frequency on 5855MHz is added.
· For 10 MHz BW: Select NREF with its corresponding RF reference frequency (FREF) is as close as to the center frequency of 5730 MHz and 5830 MHz, 10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification.
· For 60 MHz BW: FFS
· For 100 MHz BW: FFS
In this contribution, we discuss detailed channel arrangement for NR-U.
2 Discussion

In NR R15, to reduce the complexity for initial system acquisition, sparser synch raster is defined and sync block is not RB aligned with the data RBs in the channel. And then to avoid unnecessary complex implementation, restrictions in channel raster for the same data and SSB numerology case was introduced, e.g. for band n41, n77,n78, n79, two ΔFRaster was were defined. 
However, for NR-U the channel arrangement should be as close as to WiFi/LAA when considering the coexsitence with incumbent unlicesed system. And we have also agreed that only single synch raster will be defined per LBT subband. It means that there is no flexible channel arrangement and synch raster in NR-U. Therefore, common channel raster for all numerology should be considered. Since the default SCS for SSB is 30kHz, to align the subcarrier grid between synch raster and channel raster, the ARFCN should be restricted as the even value. 
All the possible channel frequency and its NR-ARFCN are listed below:
Table 1 NR-ARFCN for NR-U in Band n46 with 20 MHz BW
	Channel frequency (MHz)
	ARFCN
	Reference frequency (MHz)

	5160
	744000
	5160

	5180
	745334
	5180.01

	5200
	746666
	5199.99

	5220
	748000
	5220

	5240
	749334
	5240.01

	5260
	750666
	5259.99

	5280
	752000
	5280

	5300
	753334
	5300.01

	5320
	754666
	5319.99

	5340
	756000
	5340

	5480
	765334
	5480.01

	5500
	766666
	5499.99

	5520
	768000
	5520

	5540
	769334
	5540.01

	5560
	770666
	5559.99

	5580
	772000
	5580

	5600
	773334
	5600.01

	5620
	774666
	5619.99

	5640
	776000
	5640

	5660
	777334
	5660.01

	5680
	778666
	5679.99

	5700
	780000
	5700

	5720
	781334
	5720.01

	5745
	783000
	5745

	5765
	784334
	5765.01

	5785
	785666
	5784.99

	5805
	787000
	5805

	5825
	788334
	5825.01

	5845
	789666
	5844.99

	5865
	791000
	5865

	5885
	792334
	5885.01

	5905
	793666
	5904.99


Table 2 NR-ARFCN for NR-U in Band n46 with 40 MHz BW
	Channel frequency (MHz)
	ARFCN
	Reference frequency (MHz)

	5170
	744666
	5169.99

	5190
	746000
	5190

	5230
	748666
	5229.99

	5270
	751334
	5270.01

	5310
	754000
	5310

	5510
	767334
	5510.01

	5550
	770000
	5550

	5590
	772666
	5589.99

	5630
	775334
	5630.01

	5670
	778000
	5670

	5710
	780666
	5709.99

	5755
	783666
	5754.99

	5795
	786334
	5795.01

	5835
	789000
	5835

	5875
	791666
	5874.99


Table 3 NR-ARFCN for NR-U in Band n46 with 80 MHz BW
	Channel frequency (MHz)
	ARFCN
	Reference frequency (MHz)

	5210
	747334
	5210.01

	5290
	752666
	5289.99

	5530
	768666
	5529.99

	5610
	774000
	5610

	5690
	779334
	5690.01

	5775
	785000
	5775

	5855
	790334
	5855.01


Table 4 NR-ARFCN for NR-U in Band n46 with 10 MHz BW
	Channel frequency (MHz)
	ARFCN
	Reference frequency (MHz)

	5730
	782000
	5730

	5830
	788666
	5829.99


For carrier aggregation, when type B Type B multi-carrier transmissions is supported, the applicable ARFCN set should be restricted in accordance with the channel bonding principle with ETSI regulation.
To summarize, the following applicable NR-ARFCN for band n46 should be defined:
Table 5 Applicable NR-ARFCN for NR-U in Band n46
	NR Operating Band
	ΔFRaster
(kHz)
	Uplink

Range of NREF
	Downlink

Range of NREF

	n46
	Note
	Note
	Note

	Note: 
The following NREF are allowed for operation in Band 46 assuming 20MHz channel bandwidth:

{744000,745334,746666,748000,749334,750666,752000,753334,754666,756000,765334,766666,768000,769334,770666,772000,773334,774666,776000,777334,778666,780000,781334,783000,784334,785666,787000,788334,789666,791000,792334,793666}
The following NREF are allowed for operation in Band 46 assuming 40MHz channel bandwidth:

{744666,746000,748666,751334,754000,767334,770000,772666,775334,778000,780666,783666,786334,789000,791666}

The following NREF are allowed for operation in Band 46 assuming 80MHz channel bandwidth:
{747334,752666,768666,774000,779334,785000,790334}

The following NREF are allowed for operation in Band 46 assuming 10MHz channel bandwidth:

{782000,788666}

For CA with Type B multi-carrier transmission the following NREF are allowed 

- for sets of two 20MHz carriers:
{745334,746666}; {748000,749334}; {750666,752000}; {753334,754666}; {766666,768000}; {769334,770666}; {772000,773334}; {774666,776000}; {777334,778666}; {780000,781334}; {783000,784334}; {785666,787000}; 

- for sets of two 40MHz Carriers: 
{746000,748666}; {751334,754000}; {767334,770000}; {772666,775334}; {778000,780666}; {783666,786334};
- for sets of two 80MHz Carriers:  
{747334,752666}; {768666,774000};
- for sets of four 20MHz Carriers: 
{745334,746666,748000,749334}; {750666,752000,753334,754666}; {766666,768000,769334,770666}; {772000,773334,774666,776000}; {777334,778666,780000,781334}; {783000,784334,785666,787000};
- for sets of four 40MHz Carriers:
{746000,748666,751334,754000}; {767334,770000,772666,775334};
- for sets of eight 20MHz Carriers:
{745334,746666,748000,749334,750666,752000,753334,754666}; {766666,768000,769334,770666,772000,773334,774666,776000};



Proposal 1: NR-ARFCN for NR-U in Band n46 are proposed to be defined as in Table 5.
3 Conclusion
Based on the analysis in this contribution, we provide the channel raster design for NR-U in band n46.

Proposal 1: NR-ARFCN for NR-U in Band n46 are proposed to be defined as in Table 5.
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