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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which has been approved recently in different regulatory regions. Since not all the countries and regions were addressed during the corresponding Rel-16 and Rel-17 WI [2], TSG RAN#96 meeting approved a new WI [3] with the main motivation of enabling the LPI and VLP modes in countries not covered by previous efforts. In addition to providing support for the LPI and VLP modes, the new Rel-18 WI added another objective to enable first 20MHz chunk of spectrum, i.e. 5925-5945MHz, for bands n96 and n102. The matter is that while both bands n96 and n102 starts at 5925MHz, there are no channel raster points covering 5925-5945MHz range.
During the RAN4#104bis meeting it was agreed to enable first 20MHz chunk of spectrum, but only for the DL operation. The reason behind this decision is that some countries have too strict out-of-band emission requirements, so enabling first 20MHz channel for the UL operation would require revisiting existing A-MPR values and most likely adopting even higher A-MPR back-off values.  
While RAN WG4 agreed to enable first 20MHz chunk of spectrum for the DL operation, there remain several open issues on which channel raster points should be defined. The matter is that first 20MHz channel can be bonded with other channels in the NR-U band potentially forming 40, 60, 80 and 100MHz channels. Thus, in this discussion paper we present our further considerations on these options and whether they are needed.  

2	5925-5945MHz for bands n96 and n102
3GPP bands n96 and n102 are the two bands defined for the shared spectrum access in the whole and lower part of the 6GHz band. Referring to an excerpt from TS 38.101-1, both bands start at 5925MHz and the only difference between them is the upper edge and the geographical areas where they can be used. However, even though both bands start at 5925MHz, there are no corresponding channel raster points that would allow utilising first 20MHz chunk of spectrum, i.e. 5925-5945MHz. 
Table 2-1: Band n96 and n102 ranges.
	n9614
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD13

	n9715
	2300 MHz – 2400 MHz
	N/A
	SUL

	n9815
	1880 MHz – 1920 MHz
	N/A
	SUL

	n9916
	1626.5 MHz – 1660.5 MHz
	N/A
	SUL

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD

	n10214
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD13


 

As already mentioned in the Introduction part, RAN WG4 already agreed to enable first 20MHz channel and thus it would be quite straightforward to add the corresponding channel raster points to band n96 and n102.
[bookmark: _Toc118412337]Proposal 1a:	Add channel raster points to band n96 and n102 to enable the 20MHz channel at 5925-5925MHz.
[bookmark: _Toc118412338]Proposal 1b:	We ask RAN WG4 to discuss further whether it should be explicitly reflected that this channel only for the DL operation.
While the basic NR-U channel bandwidth is 20MHz, which is aligned with the basic listen-before-talk sub-band size, it is possible to combine or bond several 20MHz channels into larger blocks of e.g. 40 and 80MHz, which can be supported with the corresponding 3GPP standard channels. 3GPP NR-U already defines larger channel bandwidth for the shared access spectrum bands, whereupon the corresponding raster points are generally aligned with similar WIFI channel bonding rules. From that perspective first 20MHz channel at 5925-5945MHz can be bonded with the next 20, 40, 60, 80MHz channel forming a combined channel of 40, 60, 80 and 100MHz. And if so, the corresponding channel raster points can be considered by RAN WG4.
Observation 1:	The 20MHz channel at 5925-5945MHz can be bonded with the next 20, 40, 60 and 80MHz channel.  
On the other hand, it should be checked further whether bonding of the 20MHz channel at 5925-5945MHz with the next channels are in line with the WIFI co-existence rules. The matter is that WIFI does not even have any channel at 5925-5945MHz, so one way to look at it is that no bonding should be allowed. At the same time, the fact that 20MHz channel is bonder with the next channel should not violate any co-existence as long as the next channel operation is perceived as "compliant" from the WIFI co-existence perspective because from the WIFI perspective absence or presence of the first 20MHz does not impact WIFI performance.
Observation 2:	Since WIFI does not define any channel at 5925-5945MHz, it is not entirely clear whether bonding of the 20MHz channel with the next channel is compliant with the WIFI bonding rules. 
Another aspect to consider is the fact that if the first 20MHz channel is enabled only in Rel-18, the network deployment will be able to use the combined bonded channel only with the Rel-18 UEs. As an example, if the network bonds first 20MHz channel with the next 20MHz, then the combined 40MHz channel at 5925-5965MHz will be activated only to the Rel-18 UEs as the secondary cell, whereas legacy NR-U UEs will have to use other channels. Finally, the combined channel will be only for the DL operation.
Observation 3:	If the first 20MHz channel is bonded with the next channel, then the resulting combined channel can be configured only to the Rel-18 UEs and only for the DL operation.

[bookmark: _Toc118412339][bookmark: _Toc110013129][bookmark: _Toc110014381][bookmark: _Toc114844554][bookmark: _Toc114844864][bookmark: _Toc115435879]Proposal 2:	We ask RAN WG4 to discuss whether to consider bonding of the 20MHz channel at 5925-5945MHz with the next 20, 40, 60 and 80MHz channels. 

3	Conclusions
In this contribution we have presented our further considerations on enabling first 20MHz channel for the NR-U unlicensed bands n96 and n102. As explained in the paper, the easiest way approach is to specify channel raster points corresponding only for the first 20MHz channel. While it is in principle possible to bond first 20MHz channel with other channels – and to define the corresponding channel raster points – that requires some further discussions on whether it will be in-line with the WIFI co-existence and channel bonding principles. 
Proposal 1a:	Add channel raster points to band n96 and n102 to enable the 20MHz channel at 5925-5925MHz.
Proposal 1b:	We ask RAN WG4 to discuss further whether it should be explicitly reflected that this channel only for the DL operation.
Proposal 2:	We ask RAN WG4 to discuss whether to consider bonding of the 20MHz channel at 5925-5945MHz with the next 20, 40, 60 and 80MHz channels.
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