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1	Introduction
The Rel-18 Work Item (WI) on “NR support for dedicated spectrum less than 5 MHz for FR1” [1] has been finalized from a RAN1 perspective, nonetheless the UE feature list is still under discussion. In this contribution we provide our views on the UE features list for “NRlessThan5MHzFR1” using as reference the latest agreements reached in RAN1# 114 on the UE feature list [2]:
Agreement
· FG 51-x is revised as follows
	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] [at least] for band n100
FFS 15 PRBs
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
	[bookmark: _Hlk145499819]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

[bookmark: _Hlk145501187][This FG is applicable to the case when transmission BW is limited within 12 PRB]
	Optional with capability signalling




2	Discussion
2.1	3 MHz channel bandwidth 
For the 3 MHz channel bandwidth (CBW), we have the following observations with respect to the RAN1 UE feature list on “NRLessThan5MHzFR1” as endorsed in [2]: 
[bookmark: _Toc145576543]For 3 MHz CBW two Feature Groups were defined, “FG 51-x” and “FG 51-y”, where the latter one has the former one as a pre-requisite.
[bookmark: _Toc145576665]For 3 MHz CBW and “FG 51-x,” correct the typo in component 3) as to say “3) Reception of 15 RB CORESET0” instead of “3) Reception of 15 RB and CORESET0”.  
[bookmark: _Toc145576544]For 3 MHz CBW, the “FG 51-y” has the “Reception of 12 RB CORESET0” as a unique component. “FG 51-y” has one “comeback” on whether “This FG is applicable to the case when transmission BW is limited within 12 PRB”.
[bookmark: _Toc145576545]For 3 MHz CBW and “FG 51-y,” in our view the “comeback” on whether “This FG is applicable to the case when transmission BW is limited within 12 PRB” should be confirmed, this since the “Reception of 12 RB CORESET 0” was tailored-made and designed for a scenario where the “transmission BW is limited within 12 PRB”.
[bookmark: _Toc145576546]For 3 MHz CBW and “FG 51-y,” if the “comeback” were not confirmed then the following aspects (among other things) would need to be discussed for “FG 51-y,” relying on “FG 51-x” as pre-requisite:
· [bookmark: _Toc145576547]Disruption of the deterministic approach. Even though there are 15-PRBs available for transmission, the UE should be prepared to expect any of either a 12-PRB CORESET0 or a 15-PRB CORESET0.
· [bookmark: _Toc145576548]Unutilized spectrum. When there are 15-PRBs available for transmission, using a 12-PRB CORESET0 leads to a waste of 3-PRBs for no reason (e.g., there are no GSM carriers to make room for). 
· [bookmark: _Toc145576549]Unnecessary restriction on the number of Aggregation Levels (ALs). When there are 15-PRBs available for transmission, using a 12-PRB CORESET0 imposes a restriction on the “Aggregation Level” since only 1, 2, and 4 can be used.
· [bookmark: _Toc145576550]There is no band-per-band analysis or evaluations using a 12-PRB CORESET0 structure when there are 15-PRBs available for transmissions, since the analysis/evaluation using a 12-PRB CORESET0 was performed only for NR band n100 at one specific sync-raster point.
· [bookmark: _Toc145576551]Etc.
In line with the previous observations, we have the following proposal for FG 51-y:
[bookmark: _Toc145576666]For 3 MHz CBW and FG 51-y, the following statement “This FG is applicable to the case when transmission BW is limited within 12 PRB” is confirmed to be added to FG 51-y:

	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



2.2	5 MHz channel bandwidth 
Under the umbrella of a 5 MHz channel bandwidth two use-cases are to be supported, the legacy case where UL/DL transmissions span up to 25-PRBs and a use-case (a.k.a. sub-5MHz) where UL/DL transmissions span up to 20-PRBs. Thus, in our view a separate FG for the 5 MHz CBW for UL/DL transmissions spanning up to 20-PRBs should be added to the UE feature list as to capture its required components.
[bookmark: _Toc145576552]Please note that under the 5 MHz CBW umbrella, the transmission/reception spanning up to 25-PRBs fully follows legacy framework/procedures, whereas for transmitting/receiving up to 20-PRBs (a.k.a. sub-5 MHz) a UE feature description needs to be added. 
[bookmark: _Toc145576553]It is worth noting that the sub-5MHz cannot stand on its own since it does not have an RF framework, thus it fully relies on the legacy 5MHz RF framework which has been added as a prerequisite.
[bookmark: _Toc145576667]Add a separate FG (e.g., FG 51-z) to the UE Feature list for the 5 MHz CBW for UL/DL transmissions spanning up to 20-PRBs, having as a pre-requisite Rel-15 FG 2-1 (i.e., legacy 5 MHz CBW).

FG 51-z: For UL/DL transmissions spanning up to 20-PRBs.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	51. NR_FR1_lessthan_5MHz_BW
	51-z
	Support 20 RB CORESET0
	1) Reception of 20 RB CORESET0
	Rel-15 FG 2-1(FR1 channel bandwidth 5 MHz)
	Yes



	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

	N/A
	UE is not able to support 5 MHz channel bandwidth with 20 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 20 PRB
	Optional with capability signalling



3	Conclusion 
Based on the discussion in the previous section we made the following observations:
Observation 1	For 3 MHz CBW two Feature Groups were defined, “FG 51-x” and “FG 51-y”, where the latter one has the former one as a pre-requisite.
Observation 2	For 3 MHz CBW, the “FG 51-y” has the “Reception of 12 RB CORESET0” as a unique component. “FG 51-y” has one “comeback” on whether “This FG is applicable to the case when transmission BW is limited within 12 PRB”.
Observation 3	For 3 MHz CBW and “FG 51-y,” in our view the “comeback” on whether “This FG is applicable to the case when transmission BW is limited within 12 PRB” should be confirmed, this since the “Reception of 12 RB CORESET 0” was tailored-made and designed for a scenario where the “transmission BW is limited within 12 PRB”.
Observation 4	For 3 MHz CBW and “FG 51-y,” if the “comeback” were not confirmed then the following aspects (among other things) would need to be discussed for “FG 51-y,” relying on “FG 51-x” as pre-requisite:
	Disruption of the deterministic approach. Even though there are 15-PRBs available for transmission, the UE should be prepared to expect any of either a 12-PRB CORESET0 or a 15-PRB CORESET0.
	Unutilized spectrum. When there are 15-PRBs available for transmission, using a 12-PRB CORESET0 leads to a waste of 3-PRBs for no reason (e.g., there are no GSM carriers to make room for).
	Unnecessary restriction on the number of Aggregation Levels (ALs). When there are 15-PRBs available for transmission, using a 12-PRB CORESET0 imposes a restriction on the “Aggregation Level” since only 1, 2, and 4 can be used.
	There is no band-per-band analysis or evaluations using a 12-PRB CORESET0 structure when there are 15-PRBs available for transmissions, since the analysis/evaluation using a 12-PRB CORESET0 was performed only for NR band n100 at one specific sync-raster point.
	Etc.
Observation 5	Please note that under the 5 MHz CBW umbrella, the transmission/reception spanning up to 25-PRBs fully follows legacy framework/procedures, whereas for transmitting/receiving up to 20-PRBs (a.k.a. sub-5 MHz) a UE feature description needs to be added.
Observation 6	It is worth noting that the sub-5MHz cannot stand on its own since it does not have an RF framework, thus it fully relies on the legacy 5MHz RF framework which has been added as a prerequisite.

Based on the discussion in the previous sections we propose the following:

Proposal 1	For 3 MHz CBW and “FG 51-x,” correct the typo in component 3) as to say “3) Reception of 15 RB CORESET0” instead of “3) Reception of 15 RB and CORESET0”.
Proposal 2	For 3 MHz CBW and FG 51-y, the following statement “This FG is applicable to the case when transmission BW is limited within 12 PRB” is confirmed to be added to FG 51-y:
	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



Proposal 3	Add a separate FG (e.g., FG 51-z) to the UE Feature list for the 5 MHz CBW for UL/DL transmissions spanning up to 20-PRBs, having as a pre-requisite Rel-15 FG 2-1 (i.e., legacy 5 MHz CBW).

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	51. NR_FR1_lessthan_5MHz_BW
	51-z
	Support 20 RB CORESET0
	1) Reception of 20 RB CORESET0
	Rel-15 FG 2-1(FR1 channel bandwidth 5 MHz)
	Yes

	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

	N/A
	UE is not able to support 5 MHz channel bandwidth with 20 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 20 PRB
	Optional with capability signalling
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