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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#113, initial discussions for UE features for the less than 5 MHz dedicated spectrum work item began [1]. As there were limited agreements at that time, feature discussions ended early in the meeting. Based on the latest agreements, we provide our initial views on the R18 less than 5 MHz dedicated spectrum features.
Discussion
As this is a RAN4-led work item, the features that RAN1 develop may include inputs from RAN4, including sync raster. 
Based on the WID, there are two variants of UEs: one supporting a 3 MHz channel bandwidth with transmission bandwidths of 12 and 15 RBs and another supporting 5 MHz channel bandwidth with a transmission bandwidth of 20 RBs. The 12 RB transmission BW device targets band n100. RAN1 is to decide the transmission bandwidth for other bands that have a 3 MHz channel bandwidth. There are some commonalities between the variants: they both operate with 15 kHz SCS and operate on a CORESET#0 bandwidth less than 24 RBs. The 3 MHz UE variant supports other features such as detecting SSBs with fewer than 20 RBs, operation on a possibly different / band-specific sync raster.
Based on the agreements from RAN1#113, the 3 MHz variant can have these following components
1. Operation in FR1 with 15 kHz SCS (already captured in the note)
2. 12 PRB punctured SSB
3. Support of 12 PRB transmission BW in a 3 MHz channel
· Support of 12 PRB CORESET spanning 2 or 3 symbols and CCE interleaving
4. Support of 15 PRB transmission BW in a 3 MHz channel
· Support of 15 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving
5. [Enabling/disabling of frequency hopping for common PUCCH resources during initial access]
6. [Support of a modified FG 6-1]
7. [CSI-RS configuration]
8. Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
The component regarding FG 6-1 was included because it may be unclear how mandatory FG 6-1 is supported when the size of the SSB is smaller than what FG 6-1 expects. Our contribution [2] provides more details.
Proposal 1. Discuss the applicability of FG 6-1 to the less than 5 MHz dedicated spectrum feature.
Using the 3 MHz agreements as a baseline, a possible 20 PRB transmission device can have the following components (pending RAN1#114 agreements)
1. Operation in FR1 with 15 kHz SCS (already captured in the note)
2. Support of 20 PRB transmission BW in a 5 MHz channel
· [Support of 20 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving]
3. [Enabling/disabling of frequency hopping for common PUCCH resources during initial access]
4. [Support of a modified FG 6-1]
5. [CSI-RS configuration]
6. Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
During discussions in RAN1#113, some companies wanted further clarification if a device support 3 MHz, should it support a 20 PRB transmission BW. Such a device can operate on several transmission BWs and allows an operator to transition transmission BWs, if necessary (e.g., n100). As a result, it may be better to have one FG that captures all transmission BWs in this work item.
Proposal 2. Introduce the following components for FG 51-1 
· Support of 12 PRB transmission BW in a 3 MHz channel
· Support receiving a 12 PRB punctured SSB
· Support of 12 PRB CORESET spanning 2 or 3 symbols and CCE interleaving
· Support of 15 PRB transmission BW in a 3 MHz channel
· Support receiving a 12 PRB punctured SSB
· Support of 15 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving
· Support of 20 PRB transmission BW in a 5 MHz channel
· Support receiving a 20 PRB SSB
· [Support of 20 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving]
· [Enabling/disabling of frequency hopping for common PUCCH resources during initial access]
· [Support of a modified FG 6-1]
· [CSI-RS configuration]
· Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS

Conclusion
This contribution examined the FG proposal for less than 5 MHz UEs. 
Proposal 1. Discuss the applicability of FG 6-1 to the less than 5 MHz dedicated spectrum feature.
Proposal 2. Introduce the following components for FG 51-1 
· Support of 12 PRB transmission BW in a 3 MHz channel
· Support receiving a 12 PRB punctured SSB
· Support of 12 PRB CORESET spanning 2 or 3 symbols and CCE interleaving
· Support of 15 PRB transmission BW in a 3 MHz channel
· Support receiving a 12 PRB punctured SSB
· Support of 15 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving
· Support of 20 PRB transmission BW in a 5 MHz channel
· Support receiving a 20 PRB SSB
· [Support of 20 PRB CORESET obtained by puncturing a 24 PRB CORESET spanning 2 or 3 symbols and support of CCE interleaving and no interleaving]
· [Enabling/disabling of frequency hopping for common PUCCH resources during initial access]
· [Support of a modified FG 6-1]
· [CSI-RS configuration]
· Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
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	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_less than_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
	
	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






