[bookmark: historyclause]3GPP TSG RAN Meeting #98		RP-223195
Electronic meeting, 12 – 16th December 2022	

Agenda item:	9.2.4
Source:	Apple
Title:	Next steps for the SI on efficient utilization of licensed spectrum
WI/SI:	FS_NR_eff_BW_util
Release:	Rel-18
Document for:	Decision

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 previous meetings, companies did not have the same view on several features related to the core functionality, which effectively prevented RAN WG4 from progressing further on potential solutions for irregular channels. Based on the proposals from [2], TSG RAN#96 decided to put on hold all the discussions on methods for irregular channels and tasked RAN WG4 to focus on clarifying key open issues related to the core NR functionality.  And TSG RAN#97 meeting extended the SI completion deadline till March 2023 allowing RAN WG4 to complete clarifying open issues.
During the RAN WG#104 meeting, a good progress was achieved, and 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 remain divergent views on the channel raster placement and its alignment on the 100kHz raster. Nevertheless, all companies agreed that 100kHz raster restriction should be ideally removed, which is formulated as a potential enhancement for Rel-18.
2	Next steps for irregular channels
As already mentioned in the Introduction part, RAN WG4 has been working on identifying potential solutions to utilise spectrum blocks that are not aligned on the 5MHz boundary, i.e., the ones which do not correspond to any standard channel bandwidth defined in TS 38.101-1. And while a good technical progress was made for each solution, there was no common view on whether the Rel-15 core supports certain functionalities and whether all UEs will have a predictable behaviour in certain (re-)configuration cases. As a result, TSG RAN#96 tasked RAN WG4 to clarify key open issues before progressing further on solutions for irregular channels. However, quite small progress was achieved during the RAN WG4#105 meeting which questions the overall completion level of the SI and whether it would be possible to complete it by March 2023.
[bookmark: _Toc113294134][bookmark: _Toc113294777][bookmark: _Toc113295308][bookmark: _Toc113295357][bookmark: _Toc121139950][bookmark: _Toc121140164][bookmark: _Toc121141104] Proposal 1:	To complete the SI by March 2023, we ask TSG RAN guidance to focus technical discussions on finalising the SI.
Based on the technical discussions that took place during the previous RAN WG4 meetings, there remain only one critical issue concerning the UE channel raster. All FR1 low-frequency bands have channel raster in steps of 100kHz defined as the global raster (5kHz) x 20. And the RAN2 signalling also uses the global raster of 5kHz. So, purely from the signalling perspective there is nothing that prevents the network from configuring channels with the 5kHz accuracy, which will give an additional benefit of aligning the channel on the required frequency point providing flexibility in configuring (overlapping) channels so that they are RB or sub-carrier aligned. Nevertheless, several companies raised a concern that current specifications clearly say that low-frequency FR1 bands should be on the 100kHz channel raster and there is no guarantee that all UEs will behave correctly if the channel is not on 100kHz raster. In that regards company opinions varied a lot on whether both the SIB1 and the UE channel bandwidth must be on the 100kHz raster, or whether only SIB1 or the UE channel must be on the 100kHz raster. 
Nevertheless, all companies agreed that to enable fully flexible system configuration it would be ideal to remove 100kHz channel raster restriction, i.e. the channel would be placeable at any 5kHz raster point as the RAN2 signalling in principle already allows. Furthermore, companies also agreed that it would be beneficial to be able to re-configure a UE to the dedicated channel that it is larger than the one broadcast in SIB1. 
As can be seen, RAN WG4 discussion on the channel raster can be viewed as two somewhat independent tracks: 
a)	clarification on the anticipated legacy UE behaviour, and 
b)	which potential Rel-18 enhancements we can consider further. 
Since it is not clear whether track a) for legacy devices will conclude soon, but companies already agreed to contemplate further Rel-18 enhancements, we suggest treating them somewhat separately so that the discussion on the legacy UE behaviour does not stall the progress of the SI.
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3	Conclusions
In this discussion paper we have presented our understanding of existing key open issues in the SI and how they can be resolved. Based on that we ask further TSG RAN guidance on how to proceed with this SI. 
Proposal 1:	To complete the SI by March 2023, we ask TSG RAN guidance to focus technical discussions on finalising the SI.
Proposal 2a:	UE behaviour with potential Rel-18 channel raster enhancements can be further contemplated under the SI scope (with the potential outcome as TP to the SI).
Proposal 2b:	UE behaviour from legacy releases can be further discussed in the "maintenance track" (with the potential outcome as CRs to the legacy releases).
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