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Introduction
In RAN1#114, the following UE feature was introduced for dedicated spectrum less than 5MHz. In this contribution, the remaining issues are analyzed.
	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


Discussion
· FG 51-y for 3MHz channel bandwidth
In RAN1#114, one remaining issue is about the applicable cases for support of 12-PRB CORESET0. Our view on this issue is provided below. 
Based on RAN4 CR to TS 38.101-1, both sync raster points defined in Table 5.4.3.1-2 and 5.4.3.1-3 are applicable to 3MHz channel bandwidth, wherein Table 5.4.3.1-2 applies for all concerned bands including band n100, while Table 5.4.3.1-3 only applies to band n100. Although ‘Note 1’ of Table 5.4.3.1-2 states that it is only applicable for 15-PRB DCH transmission, while it does not limit to 15-PRB CORESET#0 only. Therefore, it is possible to indicate a 12-PRB CORESET#0 within a 15-PRB available transmission bandwidth. 
	Table 5.4.3.1-2: GSCN parameters for the global frequency for 3 MHz channel bandwidth
	Range of frequencies (MHz)
	SS block frequency position SSREF
	GSCN
	Range of GSCN

	0 – 1000
	N * 600 kHz + M * 50 kHz + 300 kHz,
N = 1:1665, M ϵ {1,3,5} (Note 1)
	26638+3N + (M-3)/2
	26640 – 31634

	NOTE 1:	Only applicable for 15 PRB DCH transmission within 3 MHz channel bandwidth with punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.



Table 5.4.3.1-3: Additional GSCN parameters for band n100
	SS Block frequency position SSREF
(MHz)
	GSCN
	Note

	920.73
	41637
	Only applicable for 12 PRB DCH transmission within 3 MHz channel with punctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.

	921.45
	41638
	[bookmark: _Hlk143868878]Only applicable for 20 PRB DCH transmission within 5 MHz channel with unpunctured PBCH defined in TS 38.211 [6] clause 7.4.3.1.






Observation 1: According to RAN4 specification, it is feasible to transmit 12-PRB common channel, e.g., CORESET#0, within a 15-PRB available transmission bandwidth which is associated with sync raster points defined in Table 5.4.3.1-2. 
In RAN1, there is no agreement to limit 12-PRB CORESET#0 to be only configured within a transmission bandwidth that is associated with the single sync raster point (920.73 MHz) defined in Table 5.4.3.1-3. In our view, 12-PRB CORESET#0 is supported without any puncturing, which could be easy for implementation and may have better performance compared with a 15-PRB CORESET#0 by puncturing in some cases. Therefore, it is not necessary to limit gNB to only configure a 12-PRB CORESET#0 for a 12-PRB available transmission bandwidth. 
Observation 2: 12-PRB CORESET#0 is supported without any puncturing, which could be easy for implementation and may have better performance compared with a 15-PRB CORESET#0 by puncturing in some cases. 
Proposal 1: There is no need to limit gNB to only configure a 12-PRB CORESET#0 for a 12-PRB available transmission bandwidth.
· The following highlighted texts are removed from FG 51-y. 
	[This FG is applicable to the case when transmission BW is limited within 12 PRB]

· BWP for 3MHz channel bandwidth
According to our companion contribution [2], 12 or 15-PRB BWP should be supported for UE capable of 12 or 15-PRB CORESET#0 for 3MHz channel bandwidth. 
Proposal 2: UE FGs 51-x and 51-y should be updated 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
2) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
3) Reception of 15 RB CORESET0
4) Configuration of 15 RB BWP
	
	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
2) Configuration of 12 RB BWP
	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

	Optional with capability signalling



· Basic UE FG for 5MHz channel bandwidth
Similar to 3MHz channel bandwidth, a basic UE FG should be introduced for 5MHz channel bandwidth.
Proposal 3: Introduce the following FG for 5MHz channel bandwidth. 
	51. NR_FR1_lessthan_5MHz_BW
	51-z
	Support for 5 MHz channel bandwidth
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 RB CORESET0
[bookmark: OLE_LINK23]3) Configuration of 20 RB BWP
	
	Yes
	N/A
	UE is not able to support 5 MHz channel bandwidth
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only
	Optional with capability signalling



· UE FG for CSI-RS for RRM
In legacy, CSI-RS for RRM is defined (in FG 1-4 and FG 1-5, etc.) as optional UE FG. According to our companion contribution [2], a lower bandwidth for CSI-RS for RRM, such as, size 12, size 16 and size 20, should be introduced for NR with dedicated spectrum less than 5MHz. Therefore, a separate optional UE FG should be defined for Rel-18 enhancements to CSI-RS for RRM. 
Proposal 4: For Rel-18 UE supporting dedicated spectrum less than 5MHz, introduce the following optional UE FGs for the enhancements to CSI-RS for RRM.
	xx.
NR_FR1_lessthan_5MHz_BW
	51-4
	CSI-RS based RRM measurement for 3MHz channel BW
	RRM measurement is based on CSI-RS with 12 PRBs.
	51-x 
FG 1-4, FG 1-5
	Yes
	N/A
	UE is not required to support CSI-RS based RRM measurement in dedicated spectrum less than 5MHz when it is provided with CSI-RS with lower bandwidth by higher layers 
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

	Optional with capability signalling

	xx.
NR_FR1_lessthan_5MHz_BW
	51-5
	CSI-RS based RRM measurement for 5MHz channel BW
	RRM measurement is based on CSI-RS with lower bandwidth, including, 12 PRBs, 16 PRBS, 20 PRBs.
	51-z FG 1-4, FG 1-5
	Yes
	N/A
	UE is not required to support CSI-RS based RRM measurement in dedicated spectrum less than 5MHz when it is provided with CSI-RS with lower bandwidth by higher layers 
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

	Optional with capability signalling



Conclusion
In this contribution, the UE FGs for operating NR on dedicated spectrum less than 5MHz are analyzed with the following observations and proposals.
Observation 1: According to RAN4 specification, it is feasible to transmit 12-PRB common channel, e.g., CORESET#0, within a 15-PRB available transmission bandwidth which is associated with sync raster points defined in Table 5.4.3.1-2. 
Observation 2: 12-PRB CORESET#0 is supported without any puncturing, which could be easy for implementation and may have better performance compared with a 15-PRB CORESET#0 by puncturing in some cases. 
Proposal 1: There is no need to limit gNB to only configure a 12-PRB CORESET#0 for a 12-PRB available transmission bandwidth.
· The following highlighted texts are removed from FG 51-y. 
	[This FG is applicable to the case when transmission BW is limited within 12 PRB]
Proposal 2: UE FGs 51-x and 51-y should be updated as follows. 
	[bookmark: _GoBack]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 CORESET0
4) Configuration of 15 RB BWP
	
	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
2) Configuration of 12 RB BWP
	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

	Optional with capability signalling



Proposal 3: Introduce the following FG for 5MHz channel bandwidth. 
	51. NR_FR1_lessthan_5MHz_BW
	51-z
	Support for 5 MHz channel bandwidth
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 RB CORESET0
3) Configuration of 20 RB BWP
	
	Yes
	N/A
	UE is not able to support 5 MHz channel bandwidth
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only
	Optional with capability signalling



Proposal 4: For Rel-18 UE supporting dedicated spectrum less than 5MHz, introduce the following optional UE FGs for the enhancements to CSI-RS for RRM.
	xx.
NR_FR1_lessthan_5MHz_BW
	51-4
	CSI-RS based RRM measurement for 3MHz channel BW
	RRM measurement is based on CSI-RS with 12 PRBs.
	51-x 
FG 1-4, FG 1-5
	Yes
	N/A
	UE is not required to support CSI-RS based RRM measurement in dedicated spectrum less than 5MHz when it is provided with CSI-RS with lower bandwidth by higher layers 
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

	Optional with capability signalling

	xx.
NR_FR1_lessthan_5MHz_BW
	51-5
	CSI-RS based RRM measurement for 5MHz channel BW
	RRM measurement is based on CSI-RS with lower bandwidth, including, 12 PRBs, 16 PRBS, 20 PRBs.
	51-z FG 1-4, FG 1-5
	Yes
	N/A
	UE is not required to support CSI-RS based RRM measurement in dedicated spectrum less than 5MHz when it is provided with CSI-RS with lower bandwidth by higher layers 
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

	Optional with capability signalling
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