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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. Referring to the corresponding operator requests, the following channel bandwidths were suggested by operators: 6, 7, 11, 12, 13, 33, 35, 45. 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]. 
RAN WG4 has been considering several solutions, latest technical descriptions of which are captured in TR 38.844. However, as extensively discussed during last meeting, companies do not have the same view on several features related to the core functionality, which effectively does not allow RAN WG4 to progress further on potential solutions for irregular channels. This issue was raised first during the TSG RAN#96 meeting [2], and the RAN guidance was to focus on clarifying key open issues. 
During the previous RAN WG4 meetings, companies were able to reach several agreements on the channel bandwidth size broadcast in SIB1 and signalled to the UE in the dedicated (re-)configuration messages. At the same time, there are still quite divergent views, especially on the channel placement and its alignment on the 100kHz raster. Thus, in this discussion paper we present a text proposal on related enhancements that can facilitate better utilisation of irregular channels.  
2	TP on additional enhancements
---------- TP BEGIN ----------
X	Additional enhancements
X.1	Channel raster enhancements
All FR1 low-frequency bands have channel raster in steps of 100kHz defined by RAN WG4 as the global raster (5kHz) x 20. RAN WG2 signalling also uses the global raster of 5kHz in principle not preventing a channel of being on any 5kHz channel raster point. While configuring the NR channel on the 100kHz raster is not a big limitation for standard spectrum blocks, such as 5 or 10MHz, it may result in less efficient spectrum utilisation in certain irregular channels. Furthermore, it might be difficult (and sometimes even impossible) to configure the dedicated UE channel bandwidth so that it is aligned on the 100kHz raster and at the same time is the RB aligned with the SIB1 channel bandwidth if the latter is also on the 100kHz raster. 
One exemplary benefit of allowing carriers on the non-100kHz raster is presented in Figure x-1 below for the 7MHz irregular channel. If, for the sake of example, we assume overlapping carriers from the network perspective as potential solution, then the first and the second carrier must have offsets in multiple of 900kHz, whereupon 900kHz is the common multiplier between the 100kHz raster and 180kHz RB size. So, for the 7MHz channel we can shift the second carrier by 1800kHz, i.e., 10RBs; but the resulting guard bands will be noticeably larger than the minimum requirements for the 5MHz carrier. If there is a way to put the carrier on the non-100kHz raster, then the overall system capacity can be increased to 36 RBs still ensuring the minimum guard-band requirements of the 5MHz carrier. 
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Figure x-1: Exemplary usage of overlapping carriers with 100kHz and non-100kHz alignment (7MHz irregular channel).

Thus, a potential enhancement is to extend available channel raster points so that the 100kHz raster alignment is not mandated at least for the dedicated UE channel bandwidth. It can be implemented as a common feature of the whole release or as a UE capability. Nevertheless, irrespective how it is introduced, once the network knows the UE capabilities, it can decide whether the dedicated UE channel bandwidth should stay on the 100kHz raster (for legacy devices) or can be re-configured to a non-100kHz raster channel. 
In the example of Figure x-1, the network can configure two carriers (each with its own SSB, shown at the top and in the middle of Figure x-1) in accordance with the 100kHz requirement and these carriers will serve legacy devices. And since the network is aware of the UE capabilities, it can always consider configuring another overlapping carrier on the non-100kHz raster after the UE completed the attachment procedure through the legacy carrier shown in the middle row of Figure x-1. This way the network can handle both legacy and new devices and it will be the network scheduler responsibility to decide how to schedule resources over three overlapping carriers.

X.2	UE channel larger than SIB1 channel enhancement
When a UE camps on the cell, it reads the corresponding system information to understand the position of the channel, its size, the initial bandwidth part configuration, etc. Once a UE enters the cell, the network has an ability to re-configure the UE whereupon the network can also provide a new channel configuration that will be specific to that UE. While the most common re-configuration case is to configure a UE with the dedicated channel and/or bandwidth part that is within the SIB1 channel bandwidth, there are also use cases when a UE might be configured with the channel size or position of which is outside the SIB1 configuration.  Thus, to enable better utilisation of irregular channels it would be preferrable that UEs can support a re-configuration scenario when the dedicated UE channel is outside the SIB1 boundaries.

---------- TP END ----------

3	Conclusions
In this discussion paper we have presented the text proposal for a potential enhancement to enable more flexible utilisation of irregular channels.
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