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In [1], FG 3-1 has been specified to define UE basic DL control channel. This contribution provides our views for clarification of FG 3-1.
Discussion on UE feature group 3-1 for NR Rel-15(/16) UEs
In Rel-15 specification, FG 3-1 is specified to define UE basic DL control channel, which is mandatory without capability signalling. In FG3-1, it specifies that a UE supports one configured CORESET per BWP per cell in addition to CORESET0. However, it is not clear to us whether it is applicable only for the case that a BWP contains the entire CORESET0, or, also applicable for the case that a BWP doesn’t contain the entire CORESET0.  The former case that a BWP contains the entire CORESET0 is defined in FG 6-1, which defines the basic BWP operation with restriction and is mandatory without capability signalling. To provide more flexibility for BWP configuration, the latter case is also introduced as FG 6-1a, which defines the BWP operation without restriction on BW of BWP(s), as optional with capability signalling, as shown below.
	DL control channel and procedure
	3-1
	Basic DL control channel
	1) One configured CORESET per BWP per cell in addition to CORESET0
<omitted>
	
	Mandatory without capability signalling

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	
	Mandatory without capability signalling

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
	6-1, 6-2, 6-3, or 6-4
	Optional with capability signalling



If it is applicable for the case that the BWP contains the entire CORESET0, it means that a BWP can be configured with two CORESETs, CORESET0 and an additional common/dedicated CORESET. However, if it is applicable for the case that the BWP doesn’t contain the entire CORESET0, it means the BWP can only be configured with one common/dedicated CORESET. It will have great negative impact on network scheduling. For a BWP without CORESET0, in addition to unicast transmission, network may configure some cell common transmission or UE group common transmission. An example is that network may configure additional paging, SIB1 and other common messages. Another example is network may configure random access resource in the BWP, including PRACH resources, RA-search space for RAR. Another example is some UE group common DCI, such as, DCI format 2_x. All the above scenarios show that in addition to a dedicated CORESET for unicast transmission, at least one additional common or dedicated CORESET is needed. 
For a UE operating on a BWP without CORESET0, the total number of CORESET0 in the proposed case is two. Note for a UE operating on a BWP containing CORESET0, the same total number of CORESETs is supported by any UEs, and the additional CORESET in addition to CORESET0 can be common or dedicated CORESET, which is not restricted by FG 3-1. Thus, the UE is supposed to be able to handle CORESET0+ one additional common CORESET, or CORESET0+ one additional dedicated CORESET, but not both at a same time. From UE capability point of view, in the absence of CORESET0, supporting one other common CORESET plus one additional dedicated CORESET seems very natural and does not impose any additional UE complexity. Also, CORESET0 can functionally in NR serves all other cases as well that can be served by a common CORESET other than CORESET0, for which reason the UE complexity of supporting CORESET0 and other common CORESET is also the same.
Based on the above, we propose that a UE supports one configured CORESET per BWP per cell in addition to CORESET0 if the BWP contains the entire CORESET0, otherwise, two configured CORESETs per BWP per cell in addition to CORESET0.
Proposal 1: Clarify FG 3-1 that a UE supports one configured CORESET per BWP per cell in addition to CORESET0 if the BWP contains the entire CORESET0, otherwise, two configured CORESETs per BWP per cell in addition to CORESET0.
Conclusions
This contribution provides our views on UE FG 3-1 as follows:
Proposal 1: Clarify FG 3-1 that a UE supports one configured CORESET per BWP per cell in addition to CORESET0 if the BWP contains the entire CORESET0, otherwise, two configured CORESETs per BWP per cell in addition to CORESET0.
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