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1	Introduction
RAN2 sent an LS to RAN1 in [1] informing several agreements and asking clarifications on some issues of CORESET and search space configuration. A reply LS was provided by RAN1 in [2] and the following reply was provided with respect to TCI states configuration for CORESET#0:
	Whether CORESET#0 is supposed to be configurable dedicatedly with a TCI-state?
Although RAN1 is still discussing this, following related conclusions have been achieved at RAN1#94:
· No new RRC signaling for TCI-state configuration for the CORESET#0 is introduced.
· No new MAC-CE for TCI-state indication for the CORESET#0 is introduced.
· FFS: Whether the existing RRC configuration and/or existing MAC-CE field can be used to configure/indicate dedicated TCI-state or SSB index for the CORESET#0
· FFS: Whether/how to support BFR for the CORESET#0



This contribution focuses on this FFS: “FFS: Whether the existing RRC configuration and/or existing MAC-CE field can be used to configure/indicate dedicated TCI-state or SSB index for the CORESET#0”. The aim is to check whether and how TCI states configuration for CORESET#0 can be achieved using the existing signalling.
2	Discussion
RAN1 made the following agreements during RAN1#91 meeting:
	Agreement:
A candidate set of DL RSs are configured using RRC mechanism
Each state of M TCI states is RRC configured with a downlink RS set used as a QCL reference, and MAC-CE is used to select up to 2^N TCI states out of M for PDSCH QCL indication
The same set of M TCI states are reused for CORESET
K TCI states are configured per CORESET 
When K>1, MAC CE can indicate which one TCI state to use for control channel QCL indication
hen K=1, no additional MAC CE signaling is necessary



To implement this agreement in RAN2 specifications the following structures were introduced in RRC:
1. tci-StatesToAddModList field is introduced in PDSCH-Config IE – this is the field, which instantiates the configurations of all TCI states configured in the UE for a BWP
2. tci-StatesPDCCH-ToAddList field is introduced in ControlResourceSet IE – this list contains only IDs of the TCI states, which are configured for PDSCH as mentioned above. This way a subset of TCI states configured for PDSCH can be configured for CORESETs other than CORESET#0, which is not configured with COntrolResourceSet IE at the moment
If the tci-StatesPDCCH-ToAddList contains only a single TCI state, then this TCI state is always used for QCL assumption derivation for this CORESET. In case the list contains more than one TCI state, MAC CE command is used to activate the TCI state for the CORESET. This MAC CE is defined in 38.321 in the following way:
	[bookmark: _Toc525610843]6.1.3.15	TCI State Indication for UE-specific PDCCH MAC CE
The TCI State Indication for UE-specific PDCCH MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-1. It has a fixed size of 16 bits with following fields:
-	Serving Cell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits;
-	CORESET ID: This field indicates a Control Resource Set identified with ControlResourceSetId as specified in TS 38.331 [5], for which the TCI State is being indicated. The length of the field is 4 bits;
-	TCI State ID: This field indicates the TCI state identified by TCI-StateId as specified in TS 38.331 [5] applicable to the Control Resource Set identified by CORESET ID field. The length of the field is 7 bits.


Figure 6.1.3.15-1: TCI State Indication for UE-specific PDCCH MAC CE




The TCI state ID field refers to the TCI-StateId of the TCI state configured with RRC in PDSCH-Config IE, not to the tci-StatesPDCCH-ToAddList as configured in ControlResourceSet IE. With MAC CE it is also possible to point any of the CORESETs including CORESET#0 by setting CORESET ID field to 0.
Observation 1: It is possible to use currently existing MAC CE to indicate TCI state to be used for CORESET#0. 
One may wonder why in such a case tci-StatesPDCCH-ToAddList was introduced in the first place and what its current use is. In our understanding the reasons are twofold:
1. To configure a single TCI state for PDCCH to be used without MAC CE indication
2. To inform the UE about the subset of TCI states which can be expected to be activated for PDCCH (although in MAC specifications such restriction is not captured)
It would be beneficial to clarify the usage of the tci-StatesPDCCH-ToAddList together with MAC CE and at the same time explain how TCI states can be indicated for CORESET#0 using MAC CE. It should be noted that indication of TCI state for CORESET#0 is very important, because otherwise UE will not be able to receive unicast signalling in CORESET#0 (SSB from initial access can be used as QCL only before TRS are configured). 
Observation 2: Without TCI state indication for CORESET#0, it cannot be used by the UE to receive unicast signalling.
Following options to clarify in the specification exist to:
1. Clarify in the description of tci-StatesPDCCH-ToAddList that it should be used only in case a single TCI state is to be configured for the CORESET. Otherwise UE follows TCI state indicated with MAC CE command, which can point to any of the TCI states configured in PDSCH-Config. 
2. [bookmark: _Hlk523212338]Clarify in the description of ControlResourceSet IE that it can be used to configure tci-StatesPDCCH-ToAddList for CORESET#0 and UE should ignore other fields in this configuration in case CORESET ID is set to 0. Explain in MAC CE description that it should be used to indicate only TCI States IDs, which are configured tci-StatesPDCCH-ToAddList.
In any of the above option an additional clarification should be added that CORESET#0 can also be indicated with the MAC CE. We have a slight preference for option 1 above, since it is more efficient from signalling overhead point of view. The related CRs for this option are provided in [3] and [4].
Proposal 1: RAN2 is kindly requested to discuss the above two options to clarify the configuration of TCI states for PDCCH in RRC and MAC CE specifications for all the CORESETs, including CORESET#0.
Proposal 2: It should be clarified in the MAC CE for TCI state indication for PDCCH that it can be sued to indicate TCI state for CORESET#0.
Proposal 3: Send an LS to RAN1 to inform about RAN2 decision and how TCI states can be configured/indicated for CORESET#0.
3	Summary
Observation 1: It is possible to use currently existing MAC CE to indicate TCI state to be used for CORESET#0. 
Observation 2: Without TCI state indication for CORESET#0, it cannot be used by the UE to receive unicast signalling.
Proposal 1: RAN2 is kindly requested to discuss the above two options to clarify the configuration of TCI states for PDCCH in RRC and MAC CE specifications for all the CORESETs, including CORESET#0.
[bookmark: _GoBack]Proposal 2: It should be clarified in the MAC CE for TCI state indication for PDCCH that it can be sued to indicate TCI state for CORESET#0.
Proposal 3: Send an LS to RAN1 to inform about RAN2 decision and how TCI states can be configured/indicated for CORESET#0.
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