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1 Introduction
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018  [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4. According to the WID, the RF and RRF core work will start from RAN4#90 (February 2019) and RAN4#90bis (April 2019), respectively. The core part of the WI is scheduled to be completed by RAN4#94 (February 2020).

In this contribution, we propose bandplan and channelization for 5GHz NR-U work. 
2 Bandplan for 5GHz
According to the WID, following are the scope of this WI: In Rel-13 LAA, following band definition has been done for 5GHz spectrum, as shown below from TS 36.104:
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Table 5.5-1A Sub-bands for Band 46

E-UTRA Uplink (UL) operating band Downlink (DL) operating
Operatin BS receive band
g Band UE transmit BS transmit
UE receive
FuL_tlow — FuL nigh FoL_low — FpL high
46a 5150 MHz - 5250 MHz 5150 MHz - 5250 MHz
46b 5250 MHz - 5350 MHz 5250 MHz - 5350 MHz
46¢ 5470 MHz - 5725 MHz 5470 MHz - 5725 MHz
46d 5725 MHz - 5925 MHz 5725 MHz - 5925 MHz





Similar to all refarmed bands in FR1, we propose to define new NR-U band in 5GHz same as above: 

Proposal-1: Define refarmed band n46 as shown in the table below:

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	n46a
	5150 MHz 
	–
	5250 MHz
	5150 MHz
	–
	5250 MHz

	n46b
	5250 MHz 
	–
	5350 MHz
	5250 MHz
	–
	5350 MHz

	n46c
	5470 MHz 
	–
	5725 MHz
	5470 MHz
	–
	5725 MHz

	n46d
	5725 MHz 
	–
	5925 MHz
	5725 MHz
	–
	5925 MHz


3 Channelization for 5GHz 
In LAA, we have defined both 10MHz and 20MHz for band 46. We do not see much necessity for 10MHz CBW in 5GHz for NR-U, thus we propose to define 20MHz CBW for band n46. Thus, we propose the following: 

Proposal-2: Define 20MHz CBW for band n46.

Similar Rel-13 LAA and eLAA, we propose to use the following for the 20MHz channels in band n46:

Proposal-3:The following NDL and NUL are allowed for operation in Band 46 assuming 20MHz channel bandwidth: NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz), 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)}.
3.1 Multi-carrier access in 5GHz

ETSI EN 301 893 [3] provides a channel bonding framework for type B multi-carrier access. This is shown in Figure 1 below. 
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Figure 1 Channel bonding according to ETSI EN 301 893 (copied from Figure 3 of [3])

The use of this framework for NR-U multi-carrier access allows the use of Type B multi-carrier channel access procedures within the channel bonds. Our understanding is summarized as below: 

· Operation on any combination of carriers is allowed using the Type A multiple carrier channel access scheme in the EN BRAN specs. 
· The EN BRAN and Rel-14 eLAA specs do allow operation of a set of noncontiguous carriers in the 5GHz band with Type B multi-carrier channel access as long as they follow the channel bonding rules which mandates that within a set of carriers operating within a channel bonding group, a category 4 LBT procedure should be used at least on one carrier in the group. 

Based on the above understanding, we propose the following: 

Proposal-4: The NR-U channel access structure in 5GHz spectrum for Type B multi-carrier transmission shall follow ETSI BRAN spec EN 301 893. 
4 Conclusion
We propose the following in this paper:
Proposal-1: Define refarmed band n46 as shown in the table below:

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high

	n46a
	5150 MHz 
	–
	5250 MHz
	5150 MHz
	–
	5250 MHz

	n46b
	5250 MHz 
	–
	5350 MHz
	5250 MHz
	–
	5350 MHz

	n46c
	5470 MHz 
	–
	5725 MHz
	5470 MHz
	–
	5725 MHz

	n46d
	5725 MHz 
	–
	5925 MHz
	5725 MHz
	–
	5925 MHz


Proposal-2: Define 20MHz CBW for band n46.

Proposal-3:The following NDL and NUL are allowed for operation in Band 46 assuming 20MHz channel bandwidth: NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz), 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)}.
Proposal-4: The NR-U channel access structure in 5GHz spectrum for Type B multi-carrier transmission shall follow ETSI BRAN spec EN 301 893. 
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