3GPP TSG-RAN WG4 Meeting #86bis                                          R4-1803912
Melbourne, Australia, Apr 16 - 20, 2018
Source: 
Huawei, Hisilicon
Title: 
On Channel Bandwidth Support for NR
Agenda Item:
7.2.2
Document for:
Approval
1 Introduction
In RAN#78, a WF on CBW support for NR was agreed. 
· For all NR bands below 6 GHz, all bandwidths listed in TS 38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC.
· Channel bandwidths added in future versions will be discussed separately
· In the future UE type(s) supporting different mandatory channel bandwidth(s) could be introduced
After conclusion of mandatory supported CBW listed in the WF, some new NR bands for FR1 were proposed. However, it is not clear whether CBW for these NR bands could be supported mandatorily. This contribution provides consideration for the CBW support for these new NR bands.
2 Discussion

The table below are recopied from the agreed WF in [1].
Table 1 Agreed mandatory NR channel bandwidth for Rel-15

	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	 
	
	
	
	
	

	
	30
	 
	Yes
	Yes
	Yes
	
	 
	
	
	
	
	

	
	60
	 
	Yes
	Yes
	Yes
	
	 
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	n5
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n7
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n8
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n20
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n28
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n38
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n41
	15
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n51
	15
	Yes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n66
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	Yes
	 
	 
	 
	 

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 

	n71
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n74
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n75
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	n76
	15
	Yes
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n77
	15
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	
	 
	 

	
	30
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	 
	 
	 

	
	30
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	 
	Yes
	 
	Yes
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	 
	 
	 
	 
	 
	 
	Yes
	Yes
	 
	 
	 

	
	30
	 
	 
	 
	 
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	 
	 
	 
	 
	 
	 
	Yes
	Yes
	Yes
	Yes
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 

	n81
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n82
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n83
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	n84
	15
	Yes
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	30
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	
	60
	 
	Yes
	Yes
	Yes
	 
	 
	 
	 
	 
	 
	 

	NOTE 1:
90% spectrum utilization may not be achieved for 30kHz SCS. 
NOTE 2:
90% spectrum utilization may not be achieved for 60kHz SCS.


After RAN#78, the following NR bands as well as corresponding channel BW were proposed.
Table 2 New NR bands and channel bandwidth proposed after RAN#78
	NR Band
	SCS

kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n25
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n26
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	n34
	15
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	
	
	
	
	
	
	
	

	n39
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	

	n40
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	


From implementation point of view, to support certain channel bandwidth relies on the both analogy and baseband processing capability. From Table 1 of the mandatory supported CBW, we have the following observations:

1) The maximum CBW for below 1GHz NR bands is 20MHz, same as that of LTE

2) For NR bands between 1GHz and 3GHz, the maximum CBW is 50MHz for 15kHz SCS and 60MHz for 30kHz SCS.
3) For NR bands above 3GHz, the maximum CBW for 15kHz is 50MHz and 100MHz for 30kHz/60kHz SCS.
For the newly proposed NR bands in Table 2, we see the maximum proposed CBW is 20MHz for below 1GHz, i.e. n26, and 50MHz for above 1GHz. Compare to the CBW in Table 1, we think the implementation capability is still in the scope for the newly proposed bands. Therefore, we propose the CBW for the new proposed NR bands in Table 2 are supported mandatorily. 

Proposal 1: The CBW for the newly proposed NR bands in Table 2 are supported mandatorily for NR UE.
It is expected that new NR bands for FR1 could be proposed later. For those bands, it would be better to set up some principles for support of the channel BWs. Considering the UE implementation capability, we have the following proposals:

Proposal 2 For new NR bands below 1GHz, the CBW not exceeding 20MHz should be supported mandatorily.
Proposal 3 For new NR bands above 1GHz, the CBW not exceeding 50MHz should be supported mandatorily.
3 Conclusion

Consideration on Channel Bandwidth Support for NR bands is discussed in this contribution. The following proposals are proposed for new NR FR1 bands which are not listed in the agreed RAN WF.
Proposal 1: The CBW for the newly proposed NR bands in Table 2 are supported mandatorily for NR UE.
Proposal 2 For new NR bands below 1GHz, the CBW not exceeding 20MHz should be supported mandatorily.
Proposal 3 For new NR bands above 1GHz, the CBW not exceeding 50MHz should be supported mandatorily.
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