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Introduction 
In this paper, we discuss whether IDs of CORESET and search spaces should be unique among initial BWPs, e.g. between RedCap-specific initial BWP and initial BWP in a cell which supports RedCap.
Discussion
In TS 38.331, the field descriptions of CORESET and search space specify that their IDs are unique among BWPs of a serving cell, as illustrated below.
	controlResourceSetId
Identifies the instance of the ControlResourceSet IE. Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the ControlResourceSet IE. Other values identify CORESETs configured by dedicated signalling or in SIB1 or SIB20. The controlResourceSetId is unique among the BWPs of a serving cell.
If the field controlResourceSetId-v1610 is present, the UE shall ignore the controlResourceSetId field (without suffix).



	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the SearchSpace IE. The searchSpaceId is unique among the BWPs of a Serving Cell. In case of cross carrier scheduling, search spaces with the same searchSpaceId in scheduled cell and scheduling cell are linked to each other. The UE applies the search space for the scheduled cell only if the DL BWPs in which the linked search spaces are configured in scheduling cell and scheduled cell are both active.
For an IAB-MT, the search space defines how/where to search for PDCCH candidates for an IAB-MT where each search space is associated with one ControlResearchSet and for a scheduled cell in the case of cross carrier scheduling, except for nrofCandidates, all the optional fields are absent.


Since all CORESETs and search spaces in all RRC states use the same IE, this configuration granularity that “unique among the BWPs of a serving cell” should hold in RRC Idle/Inactive configurations, as well as in RRC Connected. 
Observation 1. 	RAN2 spec requires that controlResourceSetId and searchSpaceID are unique among BWPs of a serving cell, in all RRC states.
Now let us consider the specific case where a serving cell which supports RedCap is configured with both RedCap-specific initial BWP and initial BWP. And RedCap UEs are configured to monitor system information and paging in initial DL BWP (initialDownlinkBWP) and monitors RAR in RedCap-specific initial DL BWP (initialDownlinkBWP-RedCap-r17), which is illustrated in Figure 1.
According to the field descriptions of CORESET and search space, search spaces (e.g. paging search space) on the initial DL BWP and search space (e.g. RAR search space) in RedCap-specific initial DL BWP should not share the same ID, as they should be unique in UE’s serving cell. And from purely technical perspective, they should not because they are tied to different CORESETs in frequency domain.  
[image: A screenshot of a computer program

Description automatically generated]
Figure 1. RedCap-specific initial DL BWP and initial DL BWP in serving cell
If network configures the same IDs for different search spaces on initial DL BWP and RedCap-specific initial BWP, it can cause confusion for UE. For example, suppose a RedCap UE first monitors paging on paging search space (which has ID=1) in initial DL BWP and then switches to RedCap-specific initial BWP to perform RACH after it is paged. If the RAR search space also has ID of 1, UE would be confused as it would not know in which CORESET it should monitor PDCCH, unless it creates a proprietary mapping between BWP, search space and CORESET. However, this mapping clearly is against the configuration policy that CORESET IDs and search space IDs are not tied to BWPs, and it creates unnecessary implementation complexity for RedCap UEs.
Observation 2. 	Use of same search space ID between initialDownlinkBWP and initialDownlinkBWP-RedCap-r17 can confuse a RedCap UE about which CORESET to monitor. That creates unnecessary implementation complexity for RedCap UEs.
We therefore kindly request RAN2 to confirm that IDs of CORESETs and search space IDs are unique between RedCap-specific initial BWP and initial BWP. 
Proposal 1.	RAN2 confirm that IDs of CORESETs and search spaces are unique between initial BWP and RedCap-specific initial BWP..
Conclusion
Based on the above analysis, we’d recommend RAN2 to discuss and adopt the following proposals:
Observation 1. 	RAN2 spec requires that controlResourceSetId and searchSpaceID are unique among BWPs of a serving cell, in all RRC states.
Observation 2. 	Use of same search space ID between initialDownlinkBWP and initialDownlinkBWP-RedCap-r17 can confuse a RedCap UE about which CORESET to monitor. That creates unnecessary implementation complexity for RedCap UEs.
Proposal 1.	RAN2 confirm that IDs of CORESETs and search spaces are unique between initial BWP and RedCap-specific initial BWP.
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