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1 Introduction
In this contribution, we provide our views on the open issues of UE features for dedicated spectrum less than 5MHz in accordance with the agreements made in RAN1 113 e-meeting. 
 
2. Discussions
In RAN1 113 meeting, the following UE features were agreed with a couple of highlighed FFS aspects [1]: 
Agreement
· Introduce following FG
	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
	
	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



In RAN1 113 meeting, the following was agreed for PBCH puncturing for 3MHz channel BW case: 
	
Agreement
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs

Agreement
If working assumption made in RAN1#112 is confirmed, 
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are punctured, otherwise,
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are not used.

Agreement
Confirm following RAN1#112 working assumption

Working Assumption
For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission is less than 20PRB, 
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
· Note: No other optimization is needed



Based the agreements above, it is clear that the bracket on ‘[RB-level puncturing] [at least] for band n100’ for FG 51-x should be removed first. The 12-RBs structure is applied for all bands with 3MHz chanel BW. Therefore, the text ‘[atleast] for band n100’ should be removed. 
In addtion, the following was agreed for CORESET #0 configuration for 3MHz use case: 
	Agreement
· For 3MHz channel bandwidth in all bands (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· For CORESET#0 transmission bandwidth, both 12 PRBs and 15 PRBs are supported 
· In Case of 12 PRBs, the legacy interleaved (R=2) CORESET CCE-to-REG mapping is used with 𝑁RB CORESET = 12, i.e., 12PRBs are indicated without puncturing.
· In Case of 15 PRBs, the 𝑁RB CORESET = 24 CORESET#0 is punctured
· Both interleaved (legacy interleaver size of R=2) and non-interleaved mapping are supported,
· Some entries in the table are related with interleaved mapping and some are non-interleaved mapping.
· A single table of up to 16 entries to accommodate both cases
· Maximum number of CORESET#0 symbols is 3. Minimum number of CORESET#0 symbols is 2. 
· SSB and CORESET#0 multiplexing pattern 1 is used
· REG bundle size = 6



To capture this into UE feature, a new compoenent can be added as follows: 
· Reception of 12-RBs or 15-RBs CORESET #0. 
On the feature type, ‘per-band’ provides good flexibility for UE implementation and a feasible tradeoff between signaling overhead and UE complexity. Therefore, we support ‘per-band’ report. 

Proposal : 
· Revise ‘[RB-level puncturing] [at least] for band n100’ as ‘[RB-level puncturing] [at least] for band n100’
· Add a new component for CORESET#0 reception: Reception of 12-RBs or 15-RBs CORESET #0.
· Define the feature type as ‘per band’


3. Conclusion 
In the previous sections, we have discussed different open issues of UE features for BWP without restriction. Based on the discussions above, the following proposals were made: 
Proposal : 
· Revise ‘[RB-level puncturing] [at least] for band n100’ as ‘[RB-level puncturing] [at least] for band n100’
· Add a new component for CORESET#0 reception: Reception of 12-RBs or 15-RBs CORESET #0.
· Define the feature type as ‘per band’
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