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[bookmark: _Ref463014664]Introduction 
In the last RAN4 #92 meeting, there was intensive discussion on NR-U channel raster that resulted in the agreement of a WF on channel raster definition [6]. 
In this contribution, we make a proposal for the definition of the channel raster in band n46 for NR-U, based on the agreement reached in the WF, in both cases of co-existence and non-co-existence with a different system as WiFi, LAA or NR-U.
Discussion
In [6] two scenarios were identified for NR-U operation in unlicensed band: co-existing and non-co-existing with another WiFi, LAA or NR-U system. 
[bookmark: _GoBack]For the non-co-existing scenario, there were concerns in the last meeting whether it is possible to guarantee the non-coexisting condition. We believe that in general it is indeed possible to have a scenario in which an NR-U system does not have to co-exist with any other system in unlicensed band, like when deployed as a private network. In this condition, it makes sense to allow full flexibility for NR-U channel assignment and optimize spectral efficiency. As an example, we can consider the situation in which the lower edge of an assigned channel corresponds to the lower edge of band n46, 5150MHz. Since emission requirements below 5150MHz are much tighter than general emission requirements, gNB may decide to shift the lower edge of the channel to higher frequencies to allow enough guard band and meet the correspondent emission requirements. However, if full flexibility is not allowed, the system will have to eventually renounce to an entire 20MHz sub-band (5150-5170MHz) thus decreasing spectral efficiency. 
For the co-existing scenario, several additional considerations need to be made and the channel raster defined for LAA cannot be directly reused. Indeed, since NR-U will be able to support larger channel bandwidths multiple of 20MHz, it will not be possible to fit symmetric 40MHz or 80MHz channels to the LAA channel raster. Moreover, to enable optimal co-channel co-existence with other systems deployed in band n46, care must be taken in aligning NR-U channels with channels from other technologies, for each possible channel bandwidth. It follows that specific channel raster points must be defined for each supported NR-U channel bandwidth and for each eventually defined channel bandwidth.
Based on the above observations, in Section 2.1 we make a proposal for the definition of the channel raster in band n46 considering both co-existence and non-co-existence scenarios.
[bookmark: _Ref16889762]Channel raster for NR-U in band n46
For the non-coexistence scenario, we believe that there is no need to down-sample the currently defined global frequency channel raster with 15kHz granularity. As anticipated in the previous section this allows more flexible NR-U operation and does not create additional burden to RAN4 and RAN1 specifications.






[bookmark: _Ref521514866]Proposal 1: NR-U single carrier or CA operation in band n46 will be based on the global frequency channel raster defined in Table 5.4.2.1-1 in [3] with a granularity of 15kHz in the cases where non-coexistence with other systems can be guaranteed
The entry in channel raster Table 5.4.2.3-1 in [3] would read:
	NR Operating Band
	
	Uplink 
Range of NREF 
(First – <Step size> – Last) 
	Downlink 
Range of NREF 
(First – <Step size> – Last) 

	n46
(NOTE)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333



NOTE: The values of  between 756001 (5340.015 MHz) - <1> - 765333 (5479.995 MHz) are not allowed for operation in band n46

For the co-existence scenario, channel raster points must be defined per each defined NR-U channel bandwidth. Since 60MHz and 100MHz channel bandwidths are still under discussion, Table 1 defines the allowed channel raster points for 20MHz, 40MHz and 80MHz NR-U channel bandwidths in case of single carrier operation.
[bookmark: _Ref20499227]Table 1. Band n46 NREF for co-existence scenario and single carrier operation
	NR Operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n46
(Note 1)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333

	Note 1:

	The following NREF are allowed for operation in Band n46 assuming 20MHz channel bandwidth:
{744000, 745333, 746667, 748000, 749333, 750667, 752000, 753333, 754667, 756000, 765333, 766667, 768000, 769333, 772000, 773333, 774667, 776000, 777333, 778667, 780000, 781333, 783000, 784333, 785667, 787000, 788333, 789667, 791000, 792333, 793667}.
The following NREF are allowed for operation in Band n46 assuming 40MHz channel bandwidth:
{744667, 746000, 748667, 751333, 754000, 767333, 770000, 772667, 775333, 778000, 780667, 783667, 786333, 789000, 791667}.
The following NREF are allowed for operation in Band n46 assuming 80MHz channel bandwidth:
{747333, 752667, 768667, 774000, 779333, 785000, 790333}



Proposal 2: NR-U single carrier operation in band n46 will be based on the channel raster defined in Table 1 in the cases where NR-U needs to coexist with other systems
In the case of NR-U CA operation, additional channel raster points need to be defined per each defined channel bandwidth in order to comply with the minimum channel spacing defined in [3].
To enable intra band contiguous carrier aggregation between a 20MHz carrier and a 20/40/80 MHz carrier, at least the following additional points need to be defined around the ones already defined for single carrier operation in Table 1:
Additional NREF for 20MHz channel bandwidth: {745332, 746665, 747999, 749332, 750665, 751999, 753332, 754665, 755999, 766665, 767999, 769332, 773332, 774665, 775999, 777332, 778665, 779999, 781332, 784332, 785665, 786999, 788332, 789665, 790999, 792332, 793665}
Additional NREF for 40MHz channel bandwidth: {744687, 745980, 746020, 748647, 748687, 751313, 751353, 753980, 754020, 767313, 767353, 769980, 770020, 772687, 775313, 775353, 777980, 778020, 780647, 783687, 786313, 786353, 788980, 789020, 791647, 791687}
Additional NREF for 80MHz channel bandwidth: {747324, 747343, 752657, 752676, 768657, 768676, 774009, 779324, 785009, 790324, 790343}
Addition of all these channel raster points may largely impact the cleanliness of the specifications. For this reason, we propose to add the additional NREF per channel bandwidth as follows:
· Additional NREF for 20MHz channel bandwidth: (n – 1) and (n – 2) where n is the NREF value defined in Table 1 for 20MHz channel bandwidth
· Additional NREF for 40MHz channel bandwidth: (n ± 20) where n is the NREF value defined in Table 1 for 40MHz channel bandwidth
· Additional NREF for 80MHz channel bandwidth: (n ± 9), (n ± 10) where n is the NREF value defined in Table 1 for 80MHz channel bandwidth
At the same time, to enable intra band contiguous carrier aggregation between a 40MHz carrier and a 40/80 MHz carrier, at least the following additional points need to be defined around the ones already defined for single carrier operation in Table 1:
· Additional NREF for 40MHz channel bandwidth: (n – 2) and (n – 3) where n is the NREF value defined in Table 1 for 40MHz channel bandwidth
· Additional NREF for 80MHz channel bandwidth: (n ± 11), (n ± 12), (n ± 13) where n is the NREF value defined in Table 1 for 80MHz channel bandwidth
Finally, to enable intra band contiguous carrier aggregation between two 80 MHz carriers, at least the following additional points need to be defined around the ones already defined for single carrier operation in Table 1:
· Additional NREF for 80MHz channel bandwidth: (n – 1), (n – 2) where n is the NREF value defined in Table 1 for 80MHz channel bandwidth
Proposal 3: Define the following additional NREF to enable carrier aggregation among 20/40/80MHz carriers in the cases where NR-U needs to coexist with other systems:
· Additional NREF for 20MHz channel bandwidth: (n – 1) and (n – 2) where n is the NREF value defined in Table 1 for 20MHz channel bandwidth
· Additional NREF for 40MHz channel bandwidth: (n – 2), (n – 3) and (n ± 20) where n is the NREF value defined in Table 1 for 40MHz channel bandwidth
· Additional NREF for 80MHz channel bandwidth: (n – 1), (n – 2), (n ± 9), (n ± 10), (n ± 11), (n ± 12) and (n ± 13) where n is the NREF value defined in Table 1 for 80MHz channel bandwidth
Conclusions
In this contribution we presented our views on the definition of channel raster for NR-U operation in unlicensed band n46.
Based on the above observations, we made the following proposals:
Proposal 1: NR-U single carrier or CA operation in band n46 will be based on the global frequency channel raster defined in Table 5.4.2.1-1 in [3] with a granularity of 15kHz in the cases where non-coexistence with other systems can be guaranteed
The entry in channel raster Table 5.4.2.3-1 in [3] would read:
	NR Operating Band
	
	Uplink 
Range of NREF 
(First – <Step size> – Last) 
	Downlink 
Range of NREF 
(First – <Step size> – Last) 

	n46
(NOTE)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333



NOTE: The values of  between 756001 (5340.015 MHz) - <1> - 765333 (5479.995 MHz) are not allowed for operation in band n46
Proposal 2: NR-U single carrier operation in band n46 will be based on the channel raster defined in Table 1 in the cases where NR-U needs to coexist with other systems
	NR Operating band
	ΔFRaster
(kHz) 
	Uplink
Range of NREF
(First – <Step size> – Last)
	Downlink
Range of NREF
(First – <Step size> – Last)

	n46
(Note 1)
	15
	744000 - <1> - 794333
	744000 - <1> - 794333

	Note 1:

	The following NREF are allowed for operation in Band n46 assuming 20MHz channel bandwidth:
{744000, 745333, 746667, 748000, 749333, 750667, 752000, 753333, 754667, 756000, 765333, 766667, 768000, 769333, 772000, 773333, 774667, 776000, 777333, 778667, 780000, 781333, 783000, 784333, 785667, 787000, 788333, 789667, 791000, 792333, 793667}.
The following NREF are allowed for operation in Band n46 assuming 40MHz channel bandwidth:
{744667, 746000, 748667, 751333, 754000, 767333, 770000, 772667, 775333, 778000, 780667, 783667, 786333, 789000, 791667}.
The following NREF are allowed for operation in Band n46 assuming 80MHz channel bandwidth:
{747333, 752667, 768667, 774000, 779333, 785000, 790333}



Proposal 3: Define the following additional NREF to enable carrier aggregation among 20/40/80MHz carriers in the cases where NR-U needs to coexist with other systems:
· Additional NREF for 20MHz channel bandwidth: (n – 1) and (n – 2) where n is the NREF value defined in Table 1 for 20MHz channel bandwidth
· Additional NREF for 40MHz channel bandwidth: (n – 2), (n – 3) and (n ± 20) where n is the NREF value defined in Table 1 for 40MHz channel bandwidth
· Additional NREF for 80MHz channel bandwidth: (n – 1), (n – 2), (n ± 9), (n ± 10), (n ± 11), (n ± 12) and (n ± 13) where n is the NREF value defined in Table 1 for 80MHz channel bandwidth
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