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1 Introduction
[bookmark: _Hlk510705081]During RAN1#114bis, RAN1 continued the discussions on UE features for dedicated spectrum less than 5MHz and the latest status captured in [1] is copied in Appendix for reference. 
Based on the agreements reached so far, three UE feature groups (FG) were agreed:   
1. Support for 3 MHz channel bandwidth (51-1) 
2. [bookmark: _Hlk138237164]Support for 12 RB CORESET0 (51-2)
3. Support for 5 MHz channel bandwidth with 20 PRB CORESET0 (51-3)
In this contribution, we further discuss our views on UE features for Rel-18 NR dedicated spectrum less than 5MHz.
2 Discussion
2.1 FG 51-1 for 3MHz
There is a typo in FG 51-1. Table 5.4.3.3-2 should be changed to Table 5.4.3.1-2.
Proposal 1: Change Table 5.4.3.3-2 into Table 5.4.3.1-2 in FG 51-1. 
2.2 FG 51-2 for 3MHz
	Table 5.4.3.1-2: GSCN parameters for the global frequency raster 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 transmission bandwidth configuration within 3 MHz channel bandwidth with punctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.



Table 5.4.3.1-3: Additional GSCN parameters for the global frequency raster and for band n100
	SS block frequency position SSREF
(MHz)
	GSCN
	Note

	 920.73
	41637
	Only applicable for 12 PRB transmission bandwidth configuration within 3 MHz channel with punctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.

	921.45
	41638
	Only applicable for 20 PRB transmission bandwidth configuration within 5 MHz channel with unpunctured PBCH defined in TS 38.211 [9] clause 7.4.3.1.






In RAN1#114bis, the remaining issue is about the applicable cases for support 12 PRB CORESET#0 for 3MHz. It is agreeable that 12 PRB CORESET#0 can be configured within 12 PRB BWP. Whether 12 PRB CORESET#0 can be configured in 15 PRB BWP is still under discussed. 
[bookmark: _GoBack]Based on the RAN4#108bis CR to TS 38.101-1 [2], it is clear that only the transmission bandwidth configuration is limited for the corresponding syn. raster point, i.e. the sync. raster point 920.73MHz is only applicable for 12 PRB transmission bandwidth configuration and the sync. raster points in Table 5.4.3.1-2 are only applicable for 15 PRB transmission bandwidth configuration. There is no limitation for CORESEST#0 configuration. Further, during RAN1 discussion, there was no agreement to limit 12 PRB CORESET#0 to be only configured within the 12 PRB BWP. Therefore, we think the 12 PRB CORESET#0 can also be configured within 15 PRB BWP, which is associated with the sync raster points in Table 5.4.3.1-2 in TS 38.101-1. In other words, we do not see any benefit to limit 12 PRB CORESET#0 only applicable in 12 PRB BWP. Thus, the yellow highlighted texts in the FG 51-2 should be deleted.
Proposal 2: For FG 51-2, delete the ‘[This FG is applicable to the case when transmission BW is limited within 12 PRB]’.
2.3 FG 51-3 for 5MHz
Regarding the ‘[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]’ in FG 51-3, we think it should be deleted. Based on the following agreement that achieved in RAN1#114, the 20 PRBs CORESET#0 is only valid for the sync. raster (=921.45 MHz) for band n100 which is only applicable for 20 PRB transmission bandwidth configuration in Table 5.4.3.1-3 in TR38.101-1. Thus, there is no need to add this note. 
	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



Proposal 3: For FG 51-3, delete the ‘[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]’.
In summary, we propose:
Proposal 4: Adopt the following changes in red in the following table for dedicated spectrum less than 5MHz.


	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
	51-1
	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 CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 15 PRB CORESET0
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is applicable only when an associated SS/PBCH block is located according to Table 5.4.3.31-2 in TS 38.101-1 in Rel-18

	Optional with capability signalling

	51. NR_FR1_lessthan_5MHz_BW
	51-2
	Support 12 RB CORESET0
	1) Reception of 12 RB CORESET0
	51-1
	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

	51. NR_FR1_lessthan_5MHz_BW
	51-3
	Support 5 MHz channel bandwidth with 20 PRB CORESET0
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 PRB CORESET0
	
	Yes
	N/A
	UE is not able to support 5 MHz channel bandwidth with 20 PRB CORESET0
	Per UE
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41638 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.

[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]
	Optional with capability signalling



3 Conclusion
In this contribution we presented our views on UE features for dedicated spectrum less than 5MHz. We have the following proposals:
Proposal 1: Change Table 5.4.3.3-2 into Table 5.4.3.1-2 in FG 51-1.
Proposal 2: For FG 51-2, delete the ‘[This FG is applicable to the case when transmission BW is limited within 12 PRB]’.
Proposal 3: For FG 51-3, delete the ‘[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]’.
Proposal 4: Adopt the following changes in red in the following table for dedicated spectrum less than 5MHz.
	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
	51-1
	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 CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 15 PRB CORESET0
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is applicable only when an associated SS/PBCH block is located according to Table  5.4.3.31-2 in TS 38.101-1 in Rel-18

	Optional with capability signalling

	51. NR_FR1_lessthan_5MHz_BW
	51-2
	Support 12 RB CORESET0
	1) Reception of 12 RB CORESET0
	51-1
	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

	51. NR_FR1_lessthan_5MHz_BW
	51-3
	Support 5 MHz channel bandwidth with 20 PRB CORESET0
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 PRB CORESET0
	
	Yes
	N/A
	UE is not able to support 5 MHz channel bandwidth with 20 PRB CORESET0
	Per UE
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41638 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.

[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]
	Optional with capability signalling




4 Appendix 
NR_FR1_lessthan_5MHz_BW
	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
	51-1
	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 CORESET0
	
	Yes
	N/A
	UE is not able to support 3 MHz channel bandwidth with 15 PRB CORESET0
	Per Band
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is applicable only when an associated SS/PBCH block is located according to Table 5.4.3.3-2 in TS 38.101-1 in Rel-18

	Optional with capability signalling

	51. NR_FR1_lessthan_5MHz_BW
	51-2
	Support 12 RB CORESET0
	1) Reception of 12 RB CORESET0
	51-1
	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

	51. NR_FR1_lessthan_5MHz_BW
	51-3
	Support 5 MHz channel bandwidth with 20 PRB CORESET0
	1) Short RACH preamble formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS
2) Reception of 20 PRB CORESET0
	
	Yes
	N/A
	UE is not able to support 5 MHz channel bandwidth with 20 PRB CORESET0
	Per UE
	FDD only
	FR1 only
	N/A
	This FG is supported for 15 kHz SCS only

This FG is only applicable when an associated SS/PBCH block is located in band n100 at GSCN 41638 of Table 5.4.3.1-3 in TS 38.101-1 in Rel-18.

[Note: The UE supporting this FG supports configuration of 20 PRB BWP operation]
	Optional with capability signalling




5 References
[1]. [bookmark: _Ref149204481]R1-2310635, Updated RAN1 UE features list for Rel-18 NR after RAN1#114bis, Moderators (AT&T, NTT DOCOMO, INC.), Oct. 2023.
[2]. [bookmark: _Ref149294598]R4-2315267 , Draft CR to TS 38.101-1 on clarification of applicable SS raster entries for 3 MHz channel bandwidth, Nokia, Nokia Shanghai Bell, Qualcomm, Ericsson, 3GPP RAN4#108bis,  Xiamen, China, October 9th – October 13th, 2023.
