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1	Introduction 
NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering operators more resources in frequency bands, such as 5GHz and 6GHz. Unlike licensed bands, co-existence with other technologies and systems must be ensured in unlicensed spectrum, for which a common procedure known as listen-before-talk (LBT) is performed individually for every LBT sub-band of 20MHz whenever a transmission takes place. To optimise NR-U performance over larger channel bandwidths, a new feature called wide-band operation was devised, which enables larger channel bandwidths (e.g. 40..80MHz) and at the same time allows for performing the LBT procedure in chunk of 20MHz sub-bands. 
During the RAN4#97 meeting, two DL wide-band transmission modes were agreed for NR-U: a) when a UE receives data assuming that LBT has succeeded in all the RB sets (baseline NR-U operation), and when a UE receives data only in particular RB sets because of LBT failure (optional with capability signalling).  RAN WG4 also discussed about the relationship between different NR-U transmission modes and intra-carrier guard band configurations, but no conclusion was reached on that matter.  
In this discussion paper we present our further considerations on practical differences between different NR-U transmission modes and suggest several logical changes to the intra-cell guard band configuration. 


2	Wide-band operation and intra-carrier guard bands 
As mentioned in the Introduction part, wide-band operation allows for configuring a large channel bandwidth that spans over several 20MHz LBT sub-bands. The premise idea is that if the LBT procedure fails in one of the sub-bands, the data still can be scheduled in other sub-bands. Furthermore, if the LBT procedure passes for several contiguous sub-bands, then data can be also scheduled in intra-carrier guard bands. Figure 2-1 below presents different outcomes of the LBT procedure for the 60MHz channel. 
It should be noted that from the UE perspective, only the first sub-case is supported as the baseline NR-U operation, i.e. a UE can receive data only if LBT on all the sub-bands succeed. To support data reception on a sub-set of LBT sub-bands, an optional UE capability FG4-2 was agreed by RAN WG4 that indicates whether a UE can receive data when LBT does not succeed on all the sub-bands. In addition to that, another UE capability FG4-1 was added that indicates whether a UE can receive data in intra-carrier guard bands if LBT has succeeded for several contiguous sub-bands.   
Observation 1a:	From the UE perspective, baseline NR-U functionality assumes that a UE can receive data only if LBT succeeds in all the sub-bands.
Observation 1b:	There are additional optional UE capabilities that indicate whether a UE can receive data if one or more LBT sub-bands have failed and whether a UE can receive data in intra-carrier guard bands.
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Figure 2-1: Exemplary outcome of LBT for wide-band operation over 60MHz channel. 

While configuring the NR-U operation, the base station signals the size of intra-carrier guard bands whereupon they can be zero, as follows from TS 38.101-1 (see an excerpt below). If a UE supports only the baseline NR-U wide-band functionality, i.e. data can be received only if LBT succeeds in all the sub-bands, then this mode of operation is very close if not identical to the legacy NR operation, which does not have any concept of intra-carrier guard bands. In other words, a UE does not anticipate non-zero intra-cell guard band size because there is no use case or a scenario in which that information would be needed. 
If the UE is configured with zero width intra-cell guard bands for the uplink and downlink by the IE intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] on a carrier greater than 20 MHz, the maximum transmission bandwidth configuration for the uplink and downlink shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1.

[bookmark: _Toc54384642][bookmark: _Toc61271680]Observation 2a:	There are NR-U wide-band transmission modes, in which intra-carrier guard band configuration is not needed (or logically speaking, the intra-carrier guard bands are of size zero).

It should be also noted that the latest version of TS 38.101-1 specifies that if intra-cell guard bands are not signalled, then default nominal non-zero size applies. This however somewhat contradicts to the latest RAN WG4 agreements on the available transmission modes. If a UE capability to receive data in a sub-set of succeeded LBT sub-bands is controlled by the corresponding optional capability and the default baseline behaviour assumes that all LBT sub-bands must succeed, then it is more logical to assume that default intra-cell guard band configuration corresponds to zero width guard bands.  
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3	Conclusions
In this discussion paper we have presented our further considerations for NR-U wide-band operation and the intra-carrier guard bands. As a summary of our paper we propose to introduce changes to TS 38.101-1 to align NR-U wide-band operation modes with intra-carrier guard band configurations; the corresponding changes can be found in [3].
Proposal:	Introduce the corresponding changes to TS 38.101-1 and inform, if needed, RAN WG2 to align TS 38.101-1 and TS 38.331.
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