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1	Introduction
RAN2 discussed the following contribution in RAN2#123. 

R2-2308060	Clarification on multipleCORESET for RedCap UE	ZTE Corporation, Sanechips	discussion	Rel-17	NR_redcap-Core
[bookmark: _Hlk143854701]
There was no consensus between companies on whether there is a problem and if so whether it can be easily avoided by implementation. In this contribution, we discuss whether there is a need for a correction in the description of parameter multipleCORESET to maintain the intended behavior for RedCap UEs.
2	Discussion
The UE capability multipleCORESET was introduced in Rel-15 for a UE to indicate support of multiple CORESETs as the name implies.
	multipleCORESET
Indicates whether the UE supports configuration of up to two PDCCH CORESETs per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. If this is not supported, the UE supports one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signalling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes



Network can configure the UE that indicates such capability with up to 2 CORESETs per BWP in addition to CORESET#0 as stated in the description, i.e., 3 CORESETs in total. Otherwise, UE can only be configured with one CORESET per BWP in addition to CORESET#0, i.e., 2 CORESETs in total.
For RedCap UEs network can configure a RedCap-specific initial BWP where this RedCap-specific initial BWP may contain CD-SSB and CORESET#0. If configured, RedCap UEs use this RedCap-specific initial BWP to perform the RA procedure.
If RedCap-specific initial BWP is configured to contain CD-SSB and CORESET#0, network can configure an additional CORESET to a RedCap UE after RRC connection establishment if the UE does not support multipleCORESET. If the UE supports multipleCORESET, the network can then configure 2 additional CORESETs to the RedCap UE.
However, if the RedCap-specific initial BWP does not contain CORESET#0, network needs to provide the common CORESET (with non-zero CORESET ID) within the RedCap-specific initial BWP to monitor for PDCCH to receive the RAR message. If the RedCap UE does not support multipleCORESET, it implies that the UE cannot be configured with a dedicated CORESET in connected mode as it can only be configured by one common CORESET. This is since the maximum number of CORESETs that can be configured in initial BWP is limited to one in this particular case.  

[bookmark: _Toc146879975]If the RedCap-specific initial BWP does not contain CORESET#0, network needs to provide the common CORESET (with non-zero CORESET ID) within the RedCap-specific initial BWP.

[bookmark: _Toc146879976]If the RedCap UE does not support multipleCORESET, it implies that the UE cannot be configured with a dedicated CORESET in connected mode.

It seems this was overlooked when RedCap was introduced in Rel-17 and thus it would be beneficial to address this problem. Note that RAN2 concluded in the last meeting that IDs of search spaces and coresets are unique across all BWPs, including RedCap-specific initial BWP. This can be achieved by stating in the description of this UE capability, i.e., multipleCORESET, that for RedCap UEs it indicates whether the UE supports up to two PDCCH CORESETs per BWP in addition to the common CORESET in the RedCap-specific initial DL BWP when this BWP does not contain CORESET#0. However, this would be NBC, so an additional capability bit needs to be introduced which indicates that the UE supports up to two PDCCH CORESETs per BWP in addition to the common CORESET in the RedCap-specific initial DL BWP when this BWP does not contain CORESET#0. 
Based on the discussion above we propose the following:

[bookmark: _Toc146879979]Introduce an additional capability bit, e.g., multipleCORESET-v18xy, for RedCap UEs to indicate that the UE supports up to two PDCCH CORESETs per BWP in addition to the common CORESET in the RedCap-specific initial DL BWP when this BWP does not contain CORESET#0.

4	Conclusion
In this contribution, we discuss whether there is a need for a correction in the description of parameter multipleCORESET to maintain the intended behavior for RedCap UEs. Based on the discussion in the previous sections we made the following observations:

Observation 1	If the RedCap-specific initial BWP does not contain CORESET#0, network needs to provide the common CORESET (with non-zero CORESET ID) within the RedCap-specific initial BWP.
Observation 2	If the RedCap UE does not support multipleCORESET, it implies that the UE cannot be configured with a dedicated CORESET in connected mode.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Introduce an additional capability bit, e.g., multipleCORESET-v18xy, for RedCap UEs to indicate that the UE supports up to two PDCCH CORESETs per BWP in addition to the common CORESET in the RedCap-specific initial DL BWP when this BWP does not contain CORESET#0.
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