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1	Introduction 
During Rel-16 and Rel-17 discussions, several operators expressed an interest in enabling more efficient utilization of "non-standard" channel bandwidths, i.e., the ones which are not present now in TS 38.101 specifications. As an outcome a new SI was agreed at the RAN#89 meeting aiming to study further which existing solutions can be used and whether new mechanism should be devised [1]. The SI was concluded at RAN#99 meeting with the general conclusions that two methods – overlapping channels from network perspective and the next larger channel – can be used to support irregular channels. In fact, overlapping channels from the network perspective do not need any changes at the UE side and thus it was implicitly concluded that this method can be construed as the "default" or the baseline approach.
In addition to that, companies concluded that the existing channel raster design is not flexible and does not allow configuring certain NR channel combinations. In response to that RAN#99 agreed a new Rel-18 WI with the only main objective to enable a more flexible raster design [2].  The WI was completed at RAN#102 offering a more granular 10KHz raster for terrestrial and satellite networks.
While combination of overlapping channels from the network perspective and the enhanced channel raster offer much better opportunities for operators to support irregular spectrum blocks, an individual UE can use resource blocks limited by one of the overlapping cells. This is because from the UE perspective it is associated with one of the cells, i.e. a UE cannot be scheduled over two overlapping cells. In response to that limitation RAN4 WG4 contemplated so-called "next larger channel" solution, which allows a UE to use all RBs spanning the irregular spectrum block. This approach was not pursued in Rel-18 because companies preferred to focus on enhanced channel raster. Thus, in this discussion paper we present our further considerations on benefits of the "next larger channel" and suggest considering the corresponding normative work in Rel-19.

2	Further enhancements for irregular spectrum
2.1	Next larger channel 
As mentioned in the Introduction part, the irregular channel SI concluded that the network can use so-called overlapping channels from the network perspective, basic concept of which is shown in the Figure 2.1-1 below using the 6MHz spectrum block as an example. As can be seen from the figure, the network can configure two RB-aligned 5MHz cells so that from the network perspective all RBs can be scheduled spanning the given spectrum block.  
[image: ]
Figure 2.1-1: 6MHz spectrum block with overlapping channels.

One of major limitations of the overlapping channels is that from a UE perspective only one cell be used to send/receive data. On the contrary to it, the next larger channel approach assumes that the network configures the cell with the standard channel bandwidth size and use only a portion of RBs matching the available spectrum block. Using same 6MHz channel as an example, Figure 2.1-2 below shows the next larger 10MHz channel with blanked RBs so that all the RB grids are aligned and the resulting number of RBs matches overlapping channels. Figure 2.1-2 also shows that the network can support and use simultaneously different methods for irregular channels. While overlapping channels can be construed as default or baseline solution suitable for legacy devices, the next larger channel solution can be enabled per a UE as the dedicated channel configuration. 
[image: ]
Figure 2.1-2: 6MHz spectrum block with overlapping channels and the next larger channel.
The next larger channel approach can be applied to any irregular spectrum block as long as the network can configure the next larger channel. As an example, Table 2.1-1 below presents exemplary number of available RBs for different irregular channels. Since RAN WG4 concluded not to introduce irregular channels into the core specifications, guard bands are assumed to be same as for the next larger channel, from which the number of available RBs is calculated accordingly. 
Table 2.1-1: Exemplary number of RBs based on the next larger channel.
	Channel (MHz)
	Next larger channel (MHz)
	Next larger channel guard band (kHz)
	Next larger channel 
Nrb
	Channel Nrb
	Utilisation (%)

	6
	10
	312,5
	52
	29
	87

	7
	10
	312,5
	52
	35
	90

	11
	15
	382,5
	79
	56
	91,6

	12
	15
	382,5
	79
	62
	93



One of the concerns for using the next larger channel was the UL emissions, for which TR 38.844 made the following recommendation to consider next larger channel in DL and the next smaller channel in UL as one potential approach:
The method of using a larger Channel BW than the licensed BW is based on blanking (not scheduling) PRBs within the larger BW but outside the irregular BW. If applied for the DL only, this method can be supported by specifying an asymmetric UE CHBW bandwidth configuration for band such that its UL CHBW is contained within the irregular UL block and the DL CHBW is larger than the irregular DL block. In this way UE unwanted emission requirement in the UL can be met by means of the regular UE CHBW. The larger DL UE CHBW implies a degraded UE adjacent channel selectivity and blocking performance when the interferer is close to the irregular DL block. However, the method can be supported by using existing UE architectures (since asymmetric bandwidths are supported by the current standard) in combination with new asymmetric CHBW combinations. The method works for both FDD and TDD.
 
2.2	Related enhancements 
Referring back to Figure 2.2-2 as an example, an operator can consider configuring the next larger channel to support the irregular spectrum and it could be the only solution enabled by an operator in the given deployment. At the same time, if the operator intends to support both legacy devices and new ones, then both methods can be enabled: overlapping channels can be used to support legacy and the next larger channel will be enabled as the dedicated UE configuration. In the latter case – and using again Figure 2.2-2 as an example – all UEs will be camping first on the legacy 5MHZ cell, from which Rel-19 UE can be re-configured from the 5MHz channel to the next larger 10MHz channel. Such a use case was discussed by RAN WG4 and it was concluded that it might require a new UE capability because a UE will be re-configured to the channel bandwidth larger than SIB1 bandwidth.  Thus, the corresponding enhancement can be considered as part of the potential Rel-19 WI.

3	Conclusions
In this discussion paper we have presented our considerations on enabling so-called "next larger channel" solution, which was already studied and concluded during the corresponding Rel-18 SI. Since the SI was completed only in March 2023, the normative work was not started then and thus we suggest enabling the corresponding mechanism in Rel-19. The proposed solution will be applicable to both terrestrial and satellite bands. 
Proposal:	Consider a new Rel-19 WI to enable support of the next larger channel.
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