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1. Introduction
In RAN2 #101bis meeting, the CORESET configuration during handover has been discussed. After some online and offline discussion [1], the following conclusion achieved:
Working assumption:

1)
Configure the CORESET of all candidate beam in ServingCellConfig.

=>To be confirmed at the next meeting following offline checking with RAN1.

Meanwhile, RAN1 has an email discussion after RAN1#92bis meeting to discuss the CSS and CORESET configuration issues. Some conclusions have been achieved and an LS was sent to RAN2 [2]. During RAN1 discussion, they think this CORESET configuration for handover should be decided in RAN2. 
In this paper, we try to clarify the CORESET configuration for handover and PScell change.  
2. Discussion

2.1. CORESET configuration during HO/PScell change
In current specification, when network conducts the handover/PScell change procedure, it uses the following signalling to reconfigure the UE for the common part:
ReconfigurationWithSync(ServingCellConfigCommon(initialBWP(common part)(pdcch-ConfigCommon(commonControlResourcesSets(Coreset#0 and/or Coreset#1)
During RAN2#101bis meeting, RAN2 agreed to remove ra-ControlResourceSet to avoid double linking, while ra-SearchSpace already has the corresponding CORESET ID. 
Also, network can use the following signalling to reconfigure the UE for the dedicated part:
spCellConfigDedicated(ServingCellConfig(FirstActive or initial(dedicated part) or other BWP(pdcch-config(controlresourceset(s)
However, in the current specification, CORESET IE includes tci-StatePDCCH as follow:

-- A subset of the TCI states defined in TCI-States used for providing QCL relationships between the DL RS(s) in one RS Set 


-- (TCI-State) and the PDCCH DMRS ports. Corresponds to L1 parameter 'TCI-StatesPDCCH' (see 38.214, section FFS_Section)


tci-StatesPDCCH






SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId



OPTIONAL,
-- Need R

It links a CORESET to a list of TCI-States (beams). According to the RAN1 procedure, MAC CE is used to active a certain TCI-state if there are more than one TCI-statesPDCCHs configured. During initial access of handover or PScell change, there will not be any MAC CE to activate some certain TCI-state, nor is any UE behaviour specified in RRC specification yet. Consequently, there may be 3 different cases can be identified based on the current RRC specification: 
1) If only one tci-StatePDCCH is configured in the CORESET, and this tci-statePDCCH corresponding to only one beam. Thus, only that corresponding beam can use this CORESET is selected for handover, since there is no CORESET for other candidate beams for handover. Such restriction is not desirable for the UE, since it can only use the RACH resource associated with that particular beam during handover. 
2) If more than one tci-StatePDCCHs are configured in the CORESET, the detailed UE behaviour during HO on which beam should be applied for this CORESET has not been specified yet. 
3) This IE is absent. Which CORESET should be used by the UE during handover?
Observation 1: In handover/PScell change procedure, it is not clear which CORESET should be used for each candidate beam. 
2.2. Potential solutions
In RAN2 #101bis meeting, we have extensive online and offline discussion on the potential solutions as below:

a) Configure the CORESET of all candidate beam in ServingCellConfig.

b) Define the UE behavior if there is CORESET configured in HO/PScell change procedure, e.g. the initial CORESET (ControlResourceSetId = 0) is used for the beams which has no configured associated CORESET.

c) pdcch-ConfigSIB1 is configured PDCCH-ConfigCommon. CORESET#0 is always used for SSB based handover. 
In our understanding, the best way is to configure CORESET for all candidate beam as option a). For option b) and c), there is some restriction for network. Only CORESET#0 can be used. At the same time, CORESET#0 can be also used for initial random access or other fallback cases, etc. Thus, it is better to give the network flexibility to configure the CORESET for handover and PScell change. Thus, the working assumption in RAN2#101bis can be agreeable for CFRA. For CBRA, CSS#0 and CORESET#0 can be always used based on the configuration in ServingCellConfigCommon in [3].  
Proposal 1: Confirm the RAN2 working assumption that the CORESET for all candidate beams should be configured during handover and PScell change. 
2.3. Detailed signalling design
In current specification, the SearchSpace itself contains the ControlResourceSetId of the CORESET to be used for RAR. Hence, there is no need to explicitly provide the CORESET ID again outside the SearchSpace. In BFR, only SearchSpace is configured, and CORESET containing in the SearchSpace is used. 
Observation 2: The SearchSpace itself contains the ControlResourceSetId of the CORESET to be used for RAR. 

Thus, for handover and PScell change, SearchSpace containing ControlResourceSetId should be configured for each candidate beam. For the detailed signaling design, there are two ways to configure the CORESET for all candidate beams:
1. Configure separate SearchSpace containing ControlResourceSetId for each candidate beam.
2. Configure one SearchSpace containing ControlResourceSetId for all candidate beams. 
In our understanding, there is no big difference between this two approaches. Solution 1 is simpler than solution 2, while solution 2 is more flexible. We cann’t find any motivation to configure different SearchSpaces or CORESETs for different candidate beams. 
In beam failure recovery procedure, there is only one configured SearchSpace. We prefer to apply the same principle here for handover case. For CFRA, one SearchSpace should be configured with cfra-resource. This configuration should be mandatory. Otherwise, there is no way for the UE to obtain the CSS#0 of target cell during handover and PScell change. 
Proposal 2: One SearchSpace containing ControlResourceSetId should be mandatory configured for all candidate beams. 

If the above proposals can be agreeable, the corresponding CR can be found in [4]. 

3. Summary
In this paper, we identified the problem for CORESET configuration during handover and PScell change. The potential solutions and detailed signaling design were discussed. Based on the discussion, we have the following observations and proposals:

Observation 1: In handover/PScell change procedure, it is not clear which CORESET should be used for each candidate beam. 

Observation 2: The SearchSpace itself contains the ControlResourceSetId of the CORESET to be used for RAR. 

Proposal 1: Confirm the RAN2 working assumption that the CORESET for all candidate beams should be configured during handover and PScell change. 

Proposal 2: One SearchSpace containing ControlResourceSetId should be mandatory configured for all candidate beams. 
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