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1. Introduction
In this meeting, there are two email threads dedicated for FR2 multi-Rx chain DL reception, i.e., [108bis][202] FR2_multiRx_part1 and [108bis][203] FR2_multiRx_part2. Topic summaries for the two email threads [1, 2] summarized open issues for the WI.
The ad-hoc session is to handle some issues captured in the two topic summaries. 
2. Discussion
[bookmark: _Hlk73468315]2.1 TCI state switch
Sub-topic 1-1: DCI based TCI state switch
Issue 2-2-1: DCI based dual TCI state switch for sDCI scenario 
· Proposals
· Option 1: No additional delay on top of Rel-16 requirements is introduced for s-DCI based dual TCI states switch
· Option 2: Additional delay is needed and can be captured in timeDurationForQCL 
· Recommended WF
· Proponents of option 2, can you please clarify if we need new values to be added to timeDurationForQCL capability. If so, we need to send LS to RAN1. If not, agree on option 1. 

Discussion: (10min)

Apple: Additional delay is not needed.

Agreement:
No additional delay on top of Rel-16 requirements is introduced for s-DCI based dual TCI states switch

Sub-topic 1-2: MAC CE based TCI state switch
Issue 2-3-1: MAC-CE based PDCCH TCI state switch for s-DCI PDCCH repetition
· Proposals
· Option 1: No additional delay is needed
· Option 1a: Only define requirements when target dual TCI states are in the active TCI state list
· Option 2: Address additional delay by using UE capability 
· Option 3: Additional delay can be allowed under following conditions
· If target dual TCI states are NOT in the active TCI state list;
· [Tfirst_SSB] arrives with [125]us after MAC CE processing time, where Tfirst_SSB is the shorter one between Tfirst-SSB1 and Tfirst_SSB2
· Option 4: Minimum additional delay could be 250us

· Recommended WF
· Suggest agreeing on option 3

Discussion: (10min)
HW: Where does 125us come from?
HW: Prefers not to have additional delay. But it is needed, 125us may not just for panel activation. It is just for additional delay. Capture in WF 125us is not for panel activation.
Apple: Panel activation would require additional delay due to interruptions. Some UE implementation may not need this time. In such case, UE capability can be considered.
QC: we do not support any additional delay. MAC processing already gives UE 3ms. 125us is only 2 percent.
E///: We are okay to allow UE to have additional delay.
Apple: 3ms is for MAC decoding. It cannot be used by UE for other purpose.
QC: UE has higher capability for processing in FR2 than in FR1.


Tentative Agreement:
· No additional delay is needed.
· No test for the corner case as indicated in option 3.
· Apple needs further check to confirm.

2.2 L1-RSRP measurements
Sub-topic 2-1: General aspects.
Issue 1-1-1: General proposals:
· Proposals 
· Proposal 1: Fast beam sweeping is enabled when UE indicates preference of multi-Rx operation and CA/DC is not configured.
· Recommended WF:
· Need further discussion 

Discussion: (10min)

E///: UE indicates multi-Rx capability, not preference of multi-Rx.
Nokia: If is there problem if CA/DC is configured?
ZTE: what’s the UE capability?
HW: When the UE is under multi-Rx operation, fast beam sweeping can be enabled based on UE capability.
SS: in R18, if UE can support simultaneous reception, UE should support fast beam sweeping factor.
QC: If UE supports fast beam sweeping, UE should always do it.
Apple: UE is supporting multi-Rx operation is the necessary condition for fast beam sweeping. Based on that, we can discuss whether it is always enabled.
QC: fast beam sweeping is enable in multi-TRP scnearios. 

Tentative Agreement:
Fast beam sweeping is always enabled if UE supports the UE capability.

2.3 Scheduling restriction / measurement restriction
Discussion: (20min)
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Table 1: Summary of proposals
	Conditions
	Scheduling restriction
	TRP specific BFD measurements
	Measurement restriction

	1. CSI-RS configuration
	Previous Agreement:
The CSI-RS is not in a CSI-RS resource set with repetition ON.

New proposals:
Alt 1: 
Neither of the CSI-RS is in a CSI-RS resource set configured with repetition ON

Alt 2: 
Both CSI-RS are not in any CSI-RS resource set with repetition ON

Alt3: 
Two RSs are configured with different QCL-TypeD,
Two RSs are configured in the same cell (PCell),



Recommended wording:
The CSI-RS is not in a CSI-RS resource set with repetition ON.


	Previous Agreement:
Both CSI-RS are not in any CSI-RS resource set with repetition ON

New proposals:
Alt 1: 
Neither of the CSI-RS is in a CSI-RS resource set configured with repetition ON

Alt 2: 
CSI-RS resources in the two sets  and   are not overlapped, or
CSI-RS resources in the two sets  and   are overlapped and the following conditions are met:
· The CSI-RS for BFD and the other CSI-RS in the same OFDM symbol are configured with different QCL-TypeD in the PCell and each associated with one of the configured dual active TCI states, while meeting the requirements in clause 8.10D
· UE not configured with CA/DC.

Recommended wording:
Both CSI-RSs are not in any CSI-RS resource set with repetition ON

	New proposals:
Alt 1: 
Both CSI-RS are not in any CSI-RS resource set with repetition ON

Alt 2: 
Neither of the CSI-RS is in a CSI-RS resource set configured with repetition ON

Alt 3: 
The two CSI-RSs for L1 measurements are not in any CSI-RS resource set with repetition ON.

Alt 4: 
Two RSs are configured with different QCL-TypeD,
Two RSs are configured in the same cell (PCell),


Recommended wording:
Both CSI-RS are not in any CSI-RS resource set with repetition ON


	2. Simultaneous transmission/reception
	Previous Agreement:
The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time

New proposals:
Alt 1: 
The CSI-RS and one of the PDCCH/PDSCHs are overlapped on the same OFDM symbol.

Alt 2: 
FFS [Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]

Alt 3: 
CSI-RS has same QCL source as the active TCI state of one of the PDCCH/PDSCHs and the CSI-RS is overlapped in time domain with the PDCCH/PDSCH

Alt 4: 
The two CSI-RS resources for this L1 measurement is transmitted through different QCL sources at the same time
Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time







Recommended wording:
The CSI-RS and one of the PDCCH/PDSCHs are overlapped on the same OFDM symbol.

QC: How to differentiate it is from different TRP.
	Previous Agreement:
The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different [TRPs or QCL sources] at the same time
[Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]

New proposals:
Alt 1: 
The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection are overlapped on the same OFDM symbol.

Alt 2: 
The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different QCL sources at the same time
Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time

Alt 3: 
The two CSI-RS resources in the two sets q0,0 and q0,1  for beam failure detection are transmitted through different TRPs at the same time
FFS [Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]

Alt 4:
The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different QCL sources at the same time
Both of the CSI-RSs and both of the PDCCH/PDSCHs are overlapped in the same OFDM symbols

Recommended wording:
The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection are overlapped on the same OFDM symbol.



	New proposals:
Alt 1: 
The two CSI-RS resources are overlapped on the same OFDM symbol.

Alt 2: 
FFS [Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]

Alt 3: 
The two CSI-RS resources are transmitted at the same time.
[Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time].

Alt 4: 
The two CSI-RS resources for this L1 measurement is transmitted through different QCL sources at the same time












Recommended wording:
The two CSI-RS resources are overlapped on the same OFDM symbol.




	3. QCL source of CSI-RS
	Previous Agreement:
CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs

New proposals:
Alt 1:
The CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.

Alt 2:
Each CSI-RS has the same QCL source with the indicated TCI state for PDCCH or PDSCH from the corresponding TRP

Alt 3:
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP

Alt 4:
Each of the two RSs is associated with one of the configured dual active TCI states, while meeting the requirements in clause 8.10D,


Recommended wording:
The CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.


	Previous Agreement:
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH [from the same TRP]

New proposals:
Alt 1: 
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP

Alt 2: 
Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.

Alt3: 
•	Each CSI-RS has the same QCL source with the indicated TCI state for PDCCH or PDSCH from the corresponding TRP

Alt4: 
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH


Recommended wording:
Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.


	New proposals:
Alt 1: 
Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.

Alt 2: 
Each CSI-RS has the same QCL source with the indicated TCI state for PDCCH or PDSCH from the corresponding TRP

Alt 3: 
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH [from the same TRP]

Alt 4: 
Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH from the same TRP

Alt 5: 
Each of the two RSs is associated with one of the configured dual active TCI states, while meeting the requirements in clause 8.10D


Recommended wording:
Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.



	4. Reporting of TCI states for PDCCH/PDSCH
	Previous Agreement:
Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair

New proposals:
Alt 1:
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported as a resource group in Rel-17 group-based RSRP report

Alt 2:
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair









Recommended wording:
Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.


	Previous Agreement:
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair

New proposals:
Alt 1:
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair

Alt 2:
Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported via GBBR in a pair

Alt 3: 
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported as a resource group in Rel-17 group-based RSRP report

Alt 4: 
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair

Recommended wording:
Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.


	New proposals:
Alt 1: 
Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported via GBBR in a pair

Alt 2: 
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported as a resource group in Rel-17 group-based RSRP report

Alt 3: 
Sources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair.

Alt 4: 
Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair




Recommended wording:

Recommended wording:
Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.



	5. Enable multi-Rx operation
	Previous Agreement:
UE is activated with multi-Rx operation.

New proposals:
Alt 1:
FFS [UE is activated with multi-Rx operation]

Recommended wording:
UE is activated with multi-Rx operation.

	Previous Agreement:
UE is activated with multi-Rx operation

New proposals:
Alt 1:
FFS [UE is activated with multi-Rx operation]

Recommended wording:
UE is activated with multi-Rx operation.


	New proposals:
Alt 1:
UE is activated with multi-Rx operation

Alt 2:
FFS [UE is activated with multi-Rx operation]

Recommended wording:
UE is activated with multi-Rx operation.



	6. New conditions
	New proposals:
UE is not configured with CA or DC


Recommended wording:
The condition may be captured as general applicability

	




	New proposals:
Alt 1: 
UE is not configured with CA or DC.

Recommended wording:
The condition may be captured as general applicability






Table 2: Wording improvement
	Conditions
	Scheduling restriction
	TRP specific BFD measurements
	Measurement restriction

	Previous Agreement:

	The CSI-RS is not in a CSI-RS resource set with repetition ON.

The CSI-RS and one of the PDCCH/PDSCHs are transmitted through different TRPs at the same time



CSI-RS has same QCL source as the active TCI state of any one of the PDCCH/PDSCHs

Resources of the active TCI states for the two PDCCHs or PDSCHs have been reported via GBBR in a pair

UE is activated with multi-Rx operation.
	Both CSI-RS are not in any CSI-RS resource set with repetition ON

The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1for beam failure detection is transmitted through different [TRPs or QCL sources] at the same time
[Both of the CSI-RSs and both of the PDCCH/PDSCHs are transmitted at the same time]

Each CSI-RS has same QCL source as the active TCI state of the PDCCH/PDSCH [from the same TRP]

Resources of the active TCI states for the two PDCCHs or PDSCHs and one PDCCH and PDSCH have been reported via GBBR in a pair

UE is activated with multi-Rx operation
	Previous Agreement:
None 



	New wording
	The CSI-RS is not in a CSI-RS resource set with repetition ON.


The CSI-RS and one of the PDCCH/PDSCHs are overlapped on the same OFDM symbol.


The CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.
The CSI-RS has same QCL source as the active TCI state of one PDCCH or PDSCH and is overlapped the PDCCH/PDSCH on the same OFDM symbol, and has different QCL-TypeD from the other PDCCH or PDSCH



Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.

There is no scheduling restriction on the PDCCH/PDSCH with same QCL source, and there is also no scheduling restriction on the other PDCCH/PDSCH with different QCL source.
[HW: there are two PDCCHs/PDSCHs, it needs to be clarified that no scheduling restrictions on both PDCCHs/PDSCHs. ]


UE is activated with multi-Rx operation.

	Both CSI-RSs are not in any CSI-RS resource set with repetition ON

The two CSI-RS resources in the two sets q ̅_0,0 and q ̅_0,1 for beam failure detection are overlapped on the same OFDM symbol.

Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.
The CSI-RS in set q ̅_0,0 has same QCL source as the active TCI state of one PDCCH or PDSCH, and the CSI-RS in set q ̅_0,1 has different QCL-TypeD from same QCL source as the active TCI state of the other PDCCH or PDSCH



Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.

UE is activated with multi-Rx operation.

	Both CSI-RSs are not in any CSI-RS resource set with repetition ON

The two CSI-RS resources are overlapped on the same OFDM symbol.


Each CSI-RS is QCL-ed, with QCL-typeD, with the active TCI state of either one of the PDCCH/PDSCHs.
The One CSI-RS has same QCL source as the active TCI state of one PDCCH or PDSCH, and the other CSI-RS has different QCL-TypeD from same QCL source as the active TCI state of the other PDCCH or PDSCH



Resources of the active TCI states for the two PDCCHs, or two PDSCHs, or one PDCCH and one PDSCH have been reported as a resource group in Rel-17 group-based RSRP report.

UE is activated with multi-Rx operation.





2.4 General aspects
Sub-topic 5-4: UE capability
Issue 1-4-4: UE capability for simultaneous reception with different QCL typeD for L1 measurements
· Proposals
· Option 1:
· A new UE capability of supporting simultaneous reception of RS and data from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced. 
· A new UE capability of supporting simultaneous reception of RS and RS from different directions with different QCL type D RSs for enhanced L1 measurements for multi-Rx is introduced, if measurement restriction is enhanced for multi-Rx.
· Option 2:
· To support Rel-18 multi-Rx DL simultaneous reception modes, an additional UE capability needs to be defined.
· Option 3: 
· specify UE capability to indicate whether the UE can support simultaneous reception of data and L1 measurement
· Option 4:
· No need to define new additional UE capability to support simultaneous reception of RS+data or RS+RS.
· Recommended WF
· Further discuss. 

Discussion: (5min)



Issue 1-4-5: UE capability for indication of whether additional delay is needed in dual TCI state switching for multi-Rx
· Proposals
· Option 1:
· Specify UE capability to indicate whether additional delay is needed in MAC CE based dual TCI state switching. By default, a UE should support MAC CE based dual TCI state switching without the additional delay.
· Option 2:
· No UE capability is introduced for additional delay in dual TCI state switch.
· Recommended WF
· Further discuss

Discussion: (5min)
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1. NR_FR2_multiRX_DL
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (Sidelink WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X. NR_FR2_multiRX_DL
	X-1
	Simultaneous reception of NR PDCCH/PDSCH overlapping with layer 1 
RS with different QCL Type-D
	Supports simultaneous reception of PDCCH/PDSCH with different QCL Type-D layer 1 RS for measurement on overlapping OFDM symbols.
	16-2c
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling

	X. NR_FR2_multiRX_DL
	X-2
	Simultaneous measurement of layer 1 RS overlapping with another layer 1 RS with different QCL Type-D
	Supports Simultaneous measurement of layer 1 RS overlapping with another layer 1 RS with different QCL Type-D on overlapping OFDM symbol(s).
	16-2c
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling

	X. NR_FR2_multiRX_DL
	X-3
	Fast beam sweeping
	Supports beam sweeping factor reduction for SSB-based layer 1 measurement.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	Candidate values for Component 2: {2,4,6} for FR2-1
	Optional with capability signalling






· Recommended WF
· Further discuss
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