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Introduction 
The work item for NR support for dedicated spectrum less than 5 MHz for FR1 is nearing its completion and as part of the work new optional functionalities are specified. The work item states that the new channel bandwidth of 3 MHz is optional, and some exceptions to sync raster have been agreed in [2], which may not be supported by all UEs. In this contribution we discuss the UE features.


Discussion

The work item objectives for NR support for dedicated spectrum less than 5MHz for FR1 include the following bullet:
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n106, n26, n28 and n85.
It can be seen that 3 MHz channel bandwidth shall be optional. While RAN4 specifications capture optional channel bandwidths in Table 5.3.5-1 of TS 38.101-1, it is not obvious if it is sufficient to just add a note in this table or if some further UE capability indication is needed as there is no precedence for adding a new narrowest channel bandwidth to a band.

TS 38.306 captures the parameters channelBWs-DL and channelBWs-UL to indicate UE supported channel bandwidths and the description channelBWs-DL has been reproduced below. It can be seen that there is already an exception created for 90 MHz channel bandwidth: “To determine whether the UE supports a channel bandwidth of 90 MHz the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC.”

While the signaling details are better to be left to RAN2, RAN4 view on whether 3 MHz should be treated like any other channel bandwidth or considered as an exception which is limited to very few operating bands, could be useful for defining appropriate signaling.

For other channel bandwidths which have been introduced to an operating band in a release later than the release where the band has been introduced, there have been cases where the channel bandwidth has become mandatory in a later release. Making 3 MHz channel bandwidth mandatory has not been considered in current WI and is not expected. 



	channelBWs-DL
Indicates for each subcarrier spacing the UE supported channel bandwidths.
Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry. For IAB-MT, to determine whether the IAB-MT supports a channel bandwidth of 100 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 5, 10, 15, 20, 25, 30, 40, 50, 60 and 80MHz. For FR2, the bits in channelBWs-DL (without suffix) starting from the leading / leftmost bit indicate 50, 100 and 200MHz. The third / rightmost bit (for 200MHz) shall be set to 1. For IAB-MT the third / rightmost bit (for 200MHz) is ignored. To determine whether the IAB-MT supports a channel bandwidth of 200 MHz, the network checks channelBW-DL-IAB-r16.
For FR1, the leading/leftmost bit in channelBWs-DL-v1590 indicates 70MHz, the second leftmost bit indicates 45MHz, the third leftmost bit indicates 35MHz, the fourth leftmost bit indicates 100MHz and all the remaining bits in channelBWs-DL-v1590 shall be set to 0. The fourth leftmost bit (for 100MHz) is not applicable for bands n41, n48, n77, n78, n79 and n90 as defined in TS 38.101-1 [2]. For each band, RedCap UEs shall indicate supporting the maximum of those channel bandwidths that are less than or equal to 20 MHz for FR1 and less than or equal to 100 Mhz for FR2, taking restrictions in TS 38.101-1 [2] and TS 38.101-2 [3] into consideration. For each band, NTN capable Ues shall indicate the supported channel bandwidths for FR1, taking restrictions in TS 38.101-5 [34] into consideration.

This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.

NOTE:	To determine whether the UE supports a specific SCS for a given band, the network validates the supportedSubCarrierSpacingDL and the scs-60kHz.
To determine whether the UE supports a channel bandwidth of 90 MHz, the network may ignore this capability and validate instead the channelBW-90mhz, the supportedBandwidthCombinationSet and the supportedBandwidthCombinationSetIntraENDC. To determine whether the UE supports a channel bandwidth of 400 MHz, the network may ignore this capability and validate the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, and the supportedBandwidthDL. For serving cell(s) with other channel bandwidths the network validates the channelBWs-DL, the supportedBandwidthCombinationSet, the supportedBandwidthCombinationSetIntraENDC, the asymmetricBandwidthCombinationSet (for a band supporting asymmetric channel bandwidth as defined in clause 5.3.6 of TS 38.101-1 [2]), supportedBandwidthDL and supportedMinBandwidthDL..
	Band
	Yes
	N/A
	N/A




In addition to 3 MHz channel bandwidth, RAN4 agreed specific sync raster points to enable slow migration between RATs in band n100. These sync raster points fall outside of the regular cadence of raster placements. Furthermore, once the migration has completed these exceptional raster points will not be needed anymore. Therefore, support of these exceptional raster points should also be optional.  

Observation 1: Support of the extraordinary raster points defined for slow migration purposes should be optional.

Based on the two observations, an initial draft of feature groups is provided in Table 1












Table 1: Initial considerations for RAN4 UE features

	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	3 MHz ChBW 
	
	 
	Yes
	3 MHz ChBW is not supported by the UE, UE cannot identify the sync raster associated with 3 MHz ChBW
	Per FSPC
	FDD only
	FR1 only
	n/a
	

	12 RB operation within 3 MHz ChBW
	
	3 MHz ChBW
	
	UE does not support the sync raster point at 920.73 MHz in n100.
	
	
	
	n/a
	Applicable only for n100, related to additional sync raster point

	20 RB operation within 5 MHz ChBW
	
	
	
	UE does not support the sync raster point at 921.45 MHz in n100.
	
	
	
	n/a
	



It should be noted that the table is provided here for discussion only. Further coordination with RAN1 UE feature definitions are likely required to avoid any overlap between the features, as it is possible these can be covered by or merged with to the RAN1 feature definitions.

Observation 2: Further coordination with RAN1 UE features may be required to avoid overlaps between feature groups from RAN1 and RAN4












Conclusions

In this contribution UE features for NR dedicated spectrum less than 5 MHz were discussed. The following observations were made.

Observation 1: Support of the extraordinary raster points defined for slow migration purposes should be optional.

Observation 2: Further coordination with RAN1 UE features may be required to avoid overlaps between feature groups from RAN1 and RAN4
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