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1	Introduction
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In RAN4#83 meeting, several agreements on the maximum channel bandwidth and forward compatibility of the channel bandwidth are agreed in [1]. However, there are still a few open issues in the following.
· Whether we allow to add new UE channel bandwidth that are not larger than previously defined maximum in the band
· How UE should indicate to gNB its bandwidth capability
· Which aggregated channel bandwidth combinations are allowed
· What the impact to BS complexity is
In this paper, we discuss the above issues especially with regard to the UE bandwidth capability.

2	Discussion

The agreement on the maximum channel bandwidth in [1] is agreed in the following during RAN4#83.
· For bands below 6GHz
· 100MHz maximum CHBW
· For bands above 24GHz
· 400MHz maximum CHBW
· Different maximum channel bandwidths can defined for different SCS
· Maximum channel bandwidths for certain SCS can be smaller than the ones listed above but not larger
· Not all UEs need to support the maximum channel bandwidth but the maximum channel bandwidth specified in UE specs shall not be lower than the maximum channel bandwidth specified in BS specs 
Furthermore, in RAN4 #82bis meeting, the terminology of UE Maximum Bandwidth is approved in the following [2].
UE Maximum Bandwidth (UMBW): Maximum aggregated bandwidth which a NR UE can transmit and/or receive.
This terminology on UMBW needs further clarification as there are still uncertainties in the definition. The definition must be clear enough if this is only about intra-band contiguous, non-contiguous or inter-band. Further, the relationship with UE capability must be clarified. We understand that this terminology should be better defined as “the maximum possible UE RF bandwidth in which a UE transmits and/or receives single or multiple carrier(s) within a supported operating band.” This can be independent for Tx and Rx. This may also depend on numerology. Regarding the relationship with UE capability, it is not clear enough if UMBW can be simply used as a UE capability parameter, which need further discussion.
Observation 1: The terminology, “UMBW” is best described as “the maximum possible UE RF bandwidth in which a UE transmits and/or receives single or multiple carrier(s) within a supported operating band.”
In E-UTRA, UE shall support all channel bandwidths per band in a single carrier operation. The set of channel bandwidth for each band is fixed, i.e., no new channel bandwidth is introduced in a later release. However, this is not the case in the NR. A new wider channel bandwidth can be added in a later release [1], which is not supported by legacy UEs. Nevertheless, the legacy UEs still can be operated within a new channel bandwidth in the way that the UE transmission bandwidth configuration is set within a new channel bandwidth. Thus, a UE capability parameter should be introduced in the NR regarding the maximum supported channel bandwidth.
Observation 2: The maximum channel bandwidth supported by UE should a UE capability.
This capability could be defined per band or preferably a group of bands, because signalling per band would be quite an overhead. Range 1 (sub 6GHz) and Range 2 (above 6 GHz) could be a possible grouping, but it is too early to say that the same maximum channel bandwidth can be supported for such a large range, therefore, further splitting is likely needed, for example, 28GHz band may have different bandwidth capability than 39GHz. It is also noted that the maximum bandwidth is SCS specific. UE may support 400MHz channel with 120kHz SCS, but it may support up to 200MHz with 60kHz SCS, due to FFT limitation.
Observation 3: The maximum channel bandwidth capability of the UE should be specific to a frequency band group and subcarrier spacing.
In[1], it was agreed that a new channel bandwidth can be added in a later 3GPP release, but it was FFS if we can add a new channel bandwidth smaller than the maximum. First, the changing the minimum channel bandwidth of the band shall not be allowed, as this has a dependency on the sync channel subcarrier spacing and channel raster. 
Observation 4: Changing the minimum channel bandwidth of the already specified bands shall not be allowed in a future release.
Second, the addition of new bandwidth between min and max is possible from gNB point of view. However, the question is how the legacy UE behaves in a new channel bandwidth. A Rel-15 UE is only conformed to the specified channel bandwidths introduced in Rel-15 specifications, thus the behavior is not guaranteed or verified in a new channel bandwidth even if it is smaller than its UE capability. Thus, some operational restrictions may apply such as only using a UE supported bandwidth configuration within a gNB channel bandwidth. Other mitigations are not precluded but they can be further discussed in Rel-16. No requirement needs to be introduced in Rel-15.
Observation 5: Addition of a new channel bandwidth between min and max can be allowed in a future release but the legacy UE behavior in the new channel bandwidth is not verified and therefore certain operational restrictions may be used.

For the contiguous wideband spectrum, the intra-band contiguous carrier aggregation can be used in E-UTRA, in which CA capability is based on the bandwidth category and bandwidth combination set. A similar approach can be further discussed for the NR.
Observation 6: UE capability concept of E-UTRA intra-band CA could be reused for the NR UE bandwidth support wider than the channel bandwidth.
This can tell us which aggregated channel bandwidth combinations are allowed; then this can be used to indicate the UE bandwidth capability to gNB regarding operation of the aggregated component carriers within a gNB wideband channel bandwidth.
[bookmark: _GoBack]However, the bandwidth category and bandwidth combination set would need to be defined for each subcarrier spacing and different UE maximum channel bandwidth; thus possible number of combinations could be too many if the same approach as E-UTRA is used.
Therefore, it is necessary to simplify the bandwidth combination sets in the NR. A possible way forward it to define some simplified rules, such as introducing simplified default set of combinations, which are mandatory for UE to support without indicating the detail. 
Observation 7: However, it is necessary to simplify the UE CA capability structure in the NR to avoid unrealistic number of combination sets.

3	Conclusion
In this contribution, we have discussed the UE capability for wideband operation in a single channel bandwidth and an aggregated bandwidth. The following conclusions have been made. 
Observation 1: The terminology, “UMBW” is best described as “the maximum possible UE RF bandwidth in which a UE transmits and/or receives single or multiple carrier(s) within a supported operating band.”
Observation 2: The maximum channel bandwidth supported by UE is a UE capability.
Observation 3: The maximum channel bandwidth capability of the UE should be specific to a frequency band group and subcarrier spacing.
Observation 4: Changing the minimum channel bandwidth of the already specified bands shall not be allowed in a future release.
Observation 5: Addition of a new channel bandwidth between min and max can be allowed in a future release but the legacy UE behavior in the new channel bandwidth is not verified and therefore certain operational restrictions may be used.
Observation 6: UE capability concept of E-UTRA intra-band CA could be reused for the NR UE bandwidth support wider than the channel bandwidth.
Observation 7: However, it is necessary to simplify the UE CA capability structure in the NR to avoid unrealistic number of combination sets.
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