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1 Introduction
This contribution contains a discussion on the reply LS from RAN4 on Dual TCI state switching in mDCI [1]. We also provide a draft LS reply to RAN4 in [2]. 
2.  Discussions 
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Figure 1: Example mDCI scenario
Question 1
In RAN1 99 meeting, the following was agreed for default beam when for mDCI mTRP: 
	Agreement
For multi-DCI based multi-TRP/panel transmission, if CORESETPoolIndex is configured,
· If the time offset between the reception of the PDCCH and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCL-ed with the RS(s) with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of CORESETPoolIndex,
· in the respective latest slot in which one or more CORESETs associated with each of CORESETPoolIndex within the active BWP of the serving cell are monitored by the UE 

· The support of this feature is indicated by UE capability
· If the UE does not support the above feature, Rel-15 behavior is reused regardless of CORESETPoolIndex.

Conclusion
If the indicated TCI states for multi-TRP operation cannot be received by a UE simultaneously, it is up to UE implementation how to handle this case.


As in Rel-15, for Rel-16 mDCI mTRP, there is no restriction on the minimum duration between the reception of the DL DCI and the correponding PDSCH. The parameter ‘timeDurationForQCL’ is used to define the minimum number of symbols that is required by UE to use the spatial QCL information indicated by the scheduling DCI to perform PDSCH reception.
When the time offset between the DL DCI and the corresponding PDSCH is equal or greater than the value of ‘timeDurationForQCL’ reported by UE (e.g., PDSCH #0 with ‘CORESETPoolIndex 0’ in FIG.1), the UE uses the TCI-state indicated in the detected PDCCH for determining PDSCH antenna port quasi co-location. 
On the other hand, when the time offset is smaller than ‘timeDurationForQCL’ reported by UE (e.g, the duration between ‘C’ and ‘D’ for ‘CORESETPoolIndex 1’), the following rule was agreed in RAN1 for the the QCL assumption: 
· Case 1: A UE is NOT configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’
· The UE may assume that the same QCL assumpiton used for the CORESET associated with a monitored search space with the lowest ‘controlResourceSetId’ in the latest slot in which  one or more CORESETs monitored by the UE.  
· Case 2: A UE is configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’. 
· The UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS of the CORSET associated with a monitor search space with the lowest ‘controlResourceSetId’ among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH’ within the active BWP of the serving 
cell are monitored by the UE.
Focusing on the example in FIG.1, the QCL assumption between point ‘B’ and point ‘C’ has been specified in RAN1 based on whether UE is configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’ or not (i.e., Case 1 and Case 2). We therefore do no see any need to define the minimum distance for duration between them. 
On the other hand, it is also clear that the default beams used for the PDSCHs reception assoicated with two ‘coresetPoolIndex’ during the overlapping period is NOT ensured to be one of the beam pairs reported by UE through group-Based Beam Reporting. Therefore, it should be taken into account when RAN4 defines the requirement for multi-Rx operation for mDCI use case.   

Proposal 1	RAN1 provides the following response for Question 1.
	There is no minimum duration defined in RAN1 specifications for duration between point B and C. Actually, RAN1 does not see the need to define this for the interested use case in FIG.1 either. 
The TCI states assumption after point C before till the NW provides UE with new TCI state indication (e.g., Point D) was specified in Rel-16 for mDCI mTRP as follows: 
· Case 1: A UE is NOT configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’
· The UE may assume that the same QCL assumpiton used for the CORESET associated with a monitored search space with the lowest ‘controlResourceSetId’ in the latest slot in which  one or more CORESETs monitored by the UE.  
· Case 2: A UE is configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’. 
· The UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS of the CORSET associated with a monitor search space with the lowest ‘controlResourceSetId’ among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH’ within the active BWP of the serving 
cell are monitored by the UE.
It should be noted that the the QCL assumptions used for the PDSCHs reception assoicated with two ‘coresetPoolIndex’ during the point ‘C’ and point ‘D’ in FIG.1 can not be guaranted to be one of the beam pairs reported by UE when group-Based Beam Reporting is enabled. 



Question 2
In Rel-16 mDCI mTRP design, a UE can not receive two PDCCHs from different CoresetPoolIndex values simutanesouly if different QCL type D assumptions are applied. However, an enhancement was made in Rel-18 TEI and the following was agreed in [3]: 
	Agreement
· For multi-DCI based multi-TRP operation, support the following:
· QCL-TypeD prioritization rules for overlapping CORESETs is performed per coresetPoolIndex value. 
· Adopt following TP in Clause 10.1 in TS 38.213.
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· Introduce a UE capability for the red part of the above text.


Hence, a Rel-18 UE is able to receive two PDCCHs from different CoresetPoolIndex values simutanesouly even different QCL type D assumptions are applied, if the UE is provided [twoQCLTypeDMulti-DCI] configuration according to the UE reported capability. We would like to point out that the two QCL-Type D assumptions for simultaneous PDCCH monitoring are selected by the UE based on the fixed rule defined in TS 38.213 and may be not within the beam pair reported by UE in a group-Based beam reporting.   
We therefore propose the following to answer Question 2:     
Proposal 2	RAN1 provides the following response for Question 2.
	For a Rel-18 UE that is provided [twoQCLTypeDMulti-DCI] configuration according to the UE reported capability, it can receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex; Otherwise, the UE can not. The two QCL-Type D assumptions for simultaneous PDCCH monitoring are selected by the UE based on the fixed rule defined in TS 38.213 (i.e., SS type, search space ID) and may be not within the beam pair reported by UE in a group-Based beam reporting.



Question 3
Proposal 3	RAN1 provides the following response for Question 3.
	RAN1 confirms the RRC based TCI state switch (without TCI State Indication for UE-specific PDCCH MAC CE) for PDCCH is supported for mDCI mTRP. In details, For a CORSET associated with coresetPoolIndex, if the UE is provided a single TCI-state for the CORESET, UE assumes that the PDCCH receptions in the coreset is QCLed with the RS configured by the TCI-state without need to receive UE-specific TCI-state actiavation MAC-CE for PDCCH. 



3. Conclusion 
Based on the discussion in the previous sections we propose the following: 
Proposal 1	RAN1 provides the following response for Question 1.
	There is no minimum duration defined in RAN1 specifications for duration between point B and C. Actually, RAN1 does not see the need to define this for the interested use case in FIG.1 either. 
The TCI states assumption after point C before till the NW provides UE with new TCI state indication (e.g., Point D) was specified in Rel-16 for mDCI mTRP as follows: 
· Case 1: A UE is NOT configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’
· The UE may assume that the same QCL assumpiton used for the CORESET associated with a monitored search space with the lowest ‘controlResourceSetId’ in the latest slot in which  one or more CORESETs monitored by the UE.  
· Case 2: A UE is configured with ‘enableDefaultTCI-StatePerCoresetPoolIndex’. 
· The UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS of the CORSET associated with a monitor search space with the lowest ‘controlResourceSetId’ among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH’ within the active BWP of the serving 
cell are monitored by the UE.
It should be noted that the the QCL assumptions used for the PDSCHs reception assoicated with two ‘coresetPoolIndex’ during the point ‘C’ and point ‘D’ in FIG.1 can not be guaranted to be one of the beam pairs reported by UE when group-Based Beam Reporting is enabled. 



Proposal 2	RAN1 provides the following response for Question 2.
	For a Rel-18 UE that is provided [twoQCLTypeDMulti-DCI] configuration according to the UE reported capability, it can receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex; Otherwise, the UE can not. The two QCL-Type D assumptions for simultaneous PDCCH monitoring are selected by the UE based on the fixed rule defined in TS 38.213 (i.e., SS type, search space ID) and may be not within the beam pair reported by UE in a group-Based beam reporting.



Proposal 3	RAN1 provides the following response for Question 3.
	RAN1 confirms the RRC based TCI state switch (without TCI State Indication for UE-specific PDCCH MAC CE) for PDCCH is supported for mDCI mTRP. In details, For a CORSET associated with coresetPoolIndex, if the UE is provided a single TCI-state for the CORESET, UE assumes that the PDCCH receptions in the coreset is QCLed with the RS configured by the TCI-state without need to receive UE-specific TCI-state actiavation MAC-CE for PDCCH. 
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If a UE
- is configured for single cell operation or for operation with carrier aggregation in a same frequency band,
and
- monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that
have been configured with same or different gc/-Type set to 'typeD' properties on active DL BWP(s) of
one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs that
have been configured with gc/-Type set to same 'typeD' properties as the CORESET, on the active DL BWP of a
cell from the one or more cells
- the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index
containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
- the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in
overlapping PDCCH monitoring occasions
If a UE
- isnot provided coresetPoollndex for first CORESETS, or is provided coresetPoollndex with value 0 for
first CORESETS, and
- is provided coresetPoollndex with value 1 for second CORESETs, and
- is provided [¢twoQCL TypeDforMulti-DCI]
the UE applies procedures described above independently across the first CORESETSs and the second CORESETs.
--Unchanged part omitted---- -





