3GPP TSG RAN WG1 #114bis 		R1-2309043
Xiamen, China, October 9th – October 13th, 2023


[bookmark: _Hlk146643776]Title:	[Draft] reply LS on dual TCI state switching in mDCI
Response to:	R4-2314479
Release:	Rel-18
Work Items:	NR_FR2_multiRX_DL-Core

Source:	vivo [RAN1]
To:	RAN4
CC:	RAN2

Contact Person:	
Name:	
[bookmark: _GoBack]E-mail Address:	

Attachment:	


1. Overall Description:
RAN1 would like to thank RAN4 for the LS on dual TCI state switching in mDCI.
First of all, RAN1 has specified in TS38.214 the default QCL for the case of the scheduling offset between the scheduling DCI and PDSCH smaller than the timeDurationForQCL for mDCI MTRP if the UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex.
	Independent of the configuration of tci-PresentInDCI and tci-PresentDCI-1-2 in RRC connected mode, if the UE is not provided dl-OrJointTCI-StateList-r17, and if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI state for the serving cell of scheduled PDSCH contains qcl-Type set to 'typeD', 
-	…
[bookmark: _Hlk146644281]-	If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
[bookmark: _Hlk146644800]-	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(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored 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. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol and they are associated with same value of coresetPoolIndex, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers).



Secondly, there has been an agreement on multi-DCI based MTRP in RAN1#114 meeting, which means that the UE can receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex subject to a UE capability.

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.
	--Unchanged part omitted------------------------
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 qcl-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 qcl-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 
-	is not provided coresetPoolIndex for first CORESETs, or is provided coresetPoolIndex with value 0 for first CORESETs, and 
-	is provided coresetPoolIndex with value 1 for second CORESETs, and
-	is provided [twoQCLTypeDforMulti-DCI]
the UE applies procedures described above independently across the first CORESETs and the second CORESETs.
--Unchanged part omitted------------------------



Finally, the following text in TS38.213 is for the case when one TCI state is configured for a CORESET.
	For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one or two of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI states.



Based on the RAN1 spec and agreement given above, please find RAN1replies below.
[image: ]
Figure 1: Example mDCI scenario

Answer to Q1:
1. RAN4’s understanding on the following two bullets is correct only when the UE is not configured with enableDefaultTCI-StatePerCoresetPoolIndex.
· RAN4 understands that, minimum duration between point A and C should not be smaller than timeDurationForQCL, which is already defined in RAN1 specification.
· RAN4 understands that, minimum duration between point B and D should not be smaller than timeDurationForQCL, which is already defined in RAN1 specification.
[bookmark: _Hlk146654976]Otherwise, when the UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex, it is allowed to have minimum duration between point A and C to be smaller than timeDurationForQCL. In this case, the UE may assume that the DM-RS ports of PDSCH0, which is associated with coresetPoolIndex 0, are QCLed with the RS(s) with respect to the QCL parameter(s) used for PDCCH QCL indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are associated with coresetPoolIndex 0, in the latest slot in which one or more CORESETs associated with coresetPoolIndex 0. Similarly, if the duration between point B and D is smaller than timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH1, which is associated with coresetPoolIndex 1, are QCLed with the RS(s) with respect to the QCL parameter(s) used for PDCCH QCL indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are associated with coresetPoolIndex 1, in the latest slot in which one or more CORESETs associated with coresetPoolIndex 1.

2. There is no minimum duration defined in RAN1 specifications for duration between point B and C. 
· Then, when duration between point B and C is smaller than timeDurationForQCL, for the case shown in Figure 1,
· After point C, if the UE is not configured with enableDefaultTCI-StatePerCoresetPoolIndex, the UE uses the TCI state indicated by DCI0 to receive PDSCH0, and meanwhile monitors search spaces among CORESETs associated with coresetPoolIndex 1, with the corresponding TCI states activated by the MAC CE for the CORESETs; if the UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex, the UE uses the TCI state indicated by DCI0 to receive PDSCH0, and meanwhile besides monitoring search spaces among CORESETs associated with coresetPoolIndex 1 with the corresponding TCI states activated by the MAC CE for the CORESETs, the UE also buffers the signal with the TCI states of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are associated with coresetPoolIndex 1, in the latest slot in which one or more CORESETs associated with coresetPoolIndex 1. 
· After point D, the UE still uses the TCI state indicated by DCI0 to receive the rest PDSCH0, and uses the TCI state indicated by DCI1 to receive the PDSCH1.
· RAN1 doesn’t see the need to define such minimum duration between B and C to address potential UE implementation complexity for some UE implementations at this moment.

[bookmark: _Hlk146736455]Answer to Q2: In mDCI based MTRP scenario, the network can configure two PDCCH transmission simultaneously with different QCL type D which are associated with different CoresetPoolIndex to UE, and a UE supporting the UE capability [twoQCLTypeDforMulti-DCI] will receive two PDCCHs simultaneously with different QCL type D which are associated with different CoresetPoolIndex.

Answer to Q3: RAN1 confirms the RRC based TCI state switch (without TCI State Indication for UE-specific PDCCH MAC CE) for PDCCH is supported. In this case, the CORESET associated with coresetPoolIndex 0 is configured with one TCI state and the CORESET associated with coresetPoolIndex 1 is configured with one TCI state, and the UE shall apply the above two TCI states for PDCCH. The TCI State Indication for UE-specific PDCCH MAC CE is not needed.

2. Actions:
To RAN WG4, WG2
ACTION: RAN1 respectfully asks RAN4 and RAN2 to take above replies into their work.

3. Date of Next RAN WG1 Meetings:
TSG-RAN WG1 Meeting #115 	November 2023, Chicago, US
TSG-RAN WG1 Meeting #116 	February 2024, Athens, Greece
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