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In RAN1#113, initial discussions for UE features for the less than 5 MHz dedicated spectrum work item began, and a first feature group was introduced. In RAN1#114, after some agreements for the transmission bandwidths of 12 and 15 PRBs for the 3 MHz channel were made, another feature group was introduced, and additional components were added [1]. The feature discussion ended before additional agreements could be captured [3] into the feature list. This contribution examines potential new features and additional components to existing features.
Discussion
The appendix captures the agreements and features from RAN1#114.
3 MHz channel bandwidth
Currently, there are two features, and both are related to 3 MHz channel operation. The baseline feature, 51-x, describes operation with 15 PRB CORESET#0. FG 51-y is for a 12 PRB CORESET#0 operation, and a UE supporting this feature must also support 51-x. 
There are some editorial suggestions.
· Since this FG structure is stable, the placeholder labels “x” and “y” should be replaced to typical labels (e.g., “1”, “2”). 
· Instead of “3) Reception of 15 RB and CORESET0”, it should be “3) Reception of 15 RB and CORESET0”. This mirrors the wording of component 1 of FG 51-y “1) Reception of 12 RB CORESET0”.
· “PRB” should be used instead of “RB”. This would make the feature group descriptions consistent with the agreements.
Proposal 1. Make the following editorial corrections:
· Rename FGs 51-x and 51-y to 51-1 and 51-2, respectively.
· Modify component 3 of FG 51-x to “3) Reception of 15 RB and CORESET0”.
· Change “RB” to “PRB” in FG 51-x and 51-y at least 5 times
The following shows the editorial changes.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE

	51. NR_FR1 _lessthan _5MHz_BW
	51-1
	Support for 3 MHz channel bandwidth
	1) Reception of 12 PRB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 PRB and CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth

	51. NR_FR1 _lessthan _5MHz_BW
	51-2
	Support 12 PRB CORESET0
	1) Reception of 12 PRB CORESET0
	51-1
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 12 PRB CORESET0



For FG 51-y, there is a note in brackets “[This FG is applicable to the case when transmission BW is limited within 12 PRB]”. In our view, this note may restrict some possible network deployments and should be removed. Consider the following. The UE determines the CORESET#0 configuration using the field controlResourceSetZero within the MIB to access Table 13-0 of 38.213. The first two entries of Table 13-0 provide the 12 PRB CORESET#0 configurations, while the next eight entries provide the 15 PRB CORESET#0 configurations. If a UE supporting 51-x receives a controlResourceSetZero field indicating a 12 PRB CORESET#0 configuration, this UE is not expected to process that CORESET#0 and cannot access that cell. Thus, the structure of the CORESET#0 configuration in Table 13-0 provides a mechanism for cell-barring. In contrast, a UE supporting 51-y can support both 12 and 15 PRB CORESET#0 and can use that cell. 
Proposal 2. Remove the note “[This FG is applicable to the case when transmission BW is limited within 12 PRB]” in FG 51-y.
5 MHz channel bandwidth
RAN1#114 made agreements regarding a 20 PRB CORESET (20 PRB transmission bandwidth). It seems reasonable to create a feature group. The components of this FG should include: 1) reception of a 20 PRB CORESET#0.
Proposal 3. Introduce a feature group for a 20 PRB CORESET, having at least:
· Its name: “Support 20 PRB CORESET0 in a 5 MHz channel”
· One component: 1) Reception of 20 PRB CORESET0
· Consequence if the feature is not supported by the UE: UE is not able to support 5 MHz channel bandwidth with 20 RB CORESET0
One question is if there are any dependencies / notes needed for this feature group. For example, the discussion for the work item mentioned migration plans from a 12 PRB transmission bandwidth to a 20 PRB transmission bandwidth. In such a case, then a UE supporting FG 51-y should also support this new feature group too.
Proposal 4. Add notes to FG 51-y and FG “Support 20 PRB CORESET0” stating that a UE supports both FGs.

Conclusion
This contribution examined the FG proposal for less than 5 MHz UEs. 
Proposal 1. Make the following editorial corrections:
· Rename FGs 51-x and 51-y to 51-1 and 51-2, respectively.
· Modify component 3 of FG 51-x to “3) Reception of 15 RB and CORESET0”.
· Change “RB” to “PRB” in FG 51-x and 51-y at least 5 times
Proposal 2. Remove the note “[This FG is applicable to the case when transmission BW is limited within 12 PRB]” in FG 51-y.
Proposal 3. Introduce a feature group for a 20 PRB CORESET, having at least:
· Its name: “Support 20 PRB CORESET0 in a 5 MHz channel”
· One component: 1) Reception of 20 PRB CORESET0
· Consequence if the feature is not supported by the UE: UE is not able to support 5 MHz channel bandwidth with 20 RB CORESET0
Proposal 4. Add notes to FG 51-y and FG “Support 20 PRB CORESET0” stating that a UE supports both FGs.
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Appendix

	Agreement
For 3MHz channel BW, the 15 PRBs CORESET#0 is obtained by puncturing the 9 upper PRBs of 𝑁RB CORESET = 24 CORESET#0.

Agreement
For 3MHz channel BW, for kssb and PRB offset for the determining the CORESET#0 position in frequency domain,
· kssb follows legacy configuration. 
· Note: based on existing specifications, UE does not expect other values than kssb = 0 for 12PRBs CORESET#0, kssb = 8 [or 20] for 15PRBs CORESET#0 with offset 0 PRBs, kssb = 4 [or 16] for 15RPBs CORESET#0 with offset 2 PRBs
· PRB offset
· For 12 PRBs CORESET#0 transmission BW, PRB offset = 0 
· For 15 PRBs CORESET#0 transmission BW, at least PRB offset = 0, 2 are supported
Note: the above assumes that PRB offset to be the frequency gap between the first PRB of the actually transmitted 12/15 PRBs CORESET#0 and the first CRB overlapping with the first PRB of the actually transmitted 12 PRBs SS/PBCH block, how to capture it in the specification is left to editors.
Note: the range of the PRB offsets is only applicable to the introduced new sync. raster points for 3MHz channel BW and 100kHz channel raster.

Agreement
For 3MHz channel BW, Table 13-0 is used by the UE for CORESET#0 configuration only when the detected SSB is from a new synch raster point in RAN4. 
FFS: any specification impact.

Agreement
For dedicated spectrum with less than 5MHz transmission BW, if a UE is not provided initialDownlinkBWP, the location and size of the initial DL BWP is equal to that of CORESET#0 transmission BW, i.e.,
· For 12 PRBs CORESET#0 transmission BW, the initial DL BWP has 12 PRBs.
· For 15 PRBs CORESET#0 transmission BW, the initial DL BWP has 15 PRBs.
Note: whether/how to reflect the above is up to Editor.

Conclusion (based on RAN1#113 agreement)
For 2 symbols and 3 symbols for 15 PRBs CORESET#0, both interleaved and non-interleaved CCE to REG mapping are supported.

Agreement
For 5MHz channel BW, 20 PRBs CORESET#0 transmission BW is supported. 
· The upper 4 PRBs of the 𝑁RB CORESET = 24 CORESET#0 are punctured to obtain 20 PRBs CORESET#0.
· Table 13-0 is used for configuring 20 PRBs CORESET#0
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2.
· PRB offset = 0
· Only interleaved CCE to REG mapping is supported. 
· REG bundle size = 6
· Kssb follows legacy configuration.
· Note: The 20 PRBs CORESET#0 is only valid for the new sync. raster (=921.45 MHz) for band n100, 5MHz channel BW
· Note 1: UE can be configured with 20 PRBs BWP for UE capable of 20 PRBs CORESET#0








	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	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
	Mandatory /Optional

	51. NR_FR1 _lessthan _5MHz_BW
	51-x
	Support for 3 MHz channel bandwidth
	1) Reception of 12 RB PBCH based on RB-level puncturing
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 RB and CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth
	[Per Band]
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only
	Optional with capability signalling

	51. NR_FR1 _lessthan _5MHz_BW
	51-y
	Support 12 RB CORESET0
	1) Reception of 12 RB CORESET0
	51-x
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 12 RB CORESET0
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

[This FG is applicable to the case when transmission BW is limited within 12 PRB]
	Optional with capability signalling




