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The WID [1] includes the following objective of the core part:
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4-layer DL MIMO
· Enhanced RF requirements:
· [bookmark: _Hlk104922953]Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· The legacy spherical coverage requirement for reception from a single direction will be kept
· PC3 will be prioritized, other power classes should be considered after the PC3 requirements framework is finalized
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· Enhanced RRM requirements:
· The following requirements should be studied and specified if necessary:
· L1-RSRP measurement delay
· L3 measurement delay (both cell detection delay and measurement period can be considered)
· The starting point is the enhancements related to L1-RSRP measurement enhancements
· RLM and BFD/CBD requirements
· Scheduling/measurement restrictions
· TCI state switching delay with dual TCI
· Receive timing difference between different directions (different QCL Type D RSs)

The WID [1] includes the following objective of the performance part:
· Introduce necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier
· RRM Performance requirements and test cases corresponding to the new core requirements
· RRM test cases to verify the UE behavior/functionalities needed to support this feature in case existing requirements are reused
· UE demodulation requirements:
· Specify performance requirements for enhanced FR2-1 UEs supporting up to 4 DL MIMO layers with dual TCI with different QCL typeD on a single component carrier.
· Demod requirements on up to 4 DL MIMO layers
· CSI requirements to support up to 4-layer with 2 TCIs and Rel-17 mTRP Type I codebook
· Extension of requirements to cover intra-band CA can be considered after the single carrier requirements are defined

The agreed WF on RRM from RAN4#104-e is captured in [2].

The agreed WF on TCI-related requirements from RAN4#105 is captured in [5]:

Issue 1-1-1: Regarding group-based reporting and simultaneous reception with different QCL type-D
·  Agreement
· group based reporting is one of the means to enable simultaneous reception
· Candidate proposals for further study
· Option 1: Simultaneous reception is not necessarily based on group-based reception
· Option 2: TCI switch requirements are to specify dual TCI state switching requirements for multi-Rx (not necessary to limit to only simultaneous reception)

Issue 1-1-2: As per RAN1 agreements, group-based reporting is supported for single DCI only. If group-based reporting is a prerequisite, this AI can focus on single DCI case only. 
· Candidate proposals for further study
· Companies to check this RAN1 agreement and more discussion is needed during next meeting. 

Issue 1-1-3: Definition of Dual TCI state switch 
· Dual TCI state switching refers to the case when two active TCI states with QCL type D for simultaneous reception of PDCCH/PDSCH are involved before and/or after TCI switching command. 
· In other words, following are considered as dual TCI state switching to discuss the requirements 
· Single DCI to Dual TCI
· Dual TCI to Dual TCI 
· FFS: Dual TCI to Single TCI

Issue 1-2-1: TCI state switch indication method for PDCCH and PDSCH 
· PDCCH non-SFN 
· Only single PDCCH is supported. So Single MAC CE should be used
· FFS: PDCCH SFN 
· One MAC CE is used to indicate both TCI states 
· PDSCH 
· For both SFN and non-SFN, only one DCI code point is indicated using single DCI and the code point may indicate one or two TCI states

Issue 1-4-1: Known and unknown states combination
· Dual TCI state switching requirements are defined for simultaneous reception. It is FFS whether we need to define any new requirements for non-simultaneous reception. The dual TCI states known, or unknown are FFS. 
· Option A: known and known 
· Option B: Known and unknown 
· Option C: unknown and unknown

For all other issues listed in moderator summary, there was no consensus reached in this meeting. Companies are encouraged to bring further analysis to next meeting

 
Discussion
General scope 
sDCI vs mDCI
In [6], it was agreed:
Issue 1-1-4: Support of single-DCI and/or multi-DCI multi-TRP operation
· Consider both sDCI and mDCI

To be consistent with the agreements from other threads of multi-rx WI, we see no harm in defining TCI-related requirements for both the cases. 
Proposal 1:  RAN4 agree to define active TCI state switching requirements for both sDCI and mDCI cases.

 Definition of dual active TCI state switching
 In the last meeting the first two cases were agreed, while the last one remained FFS:
· Single DCI to Dual TCI
· Dual TCI to Dual TCI 
· FFS: Dual TCI to Single TCI
We think that when we are defining the dual TCI state switching requirements, we think we should consider all the scenarios otherwise the specification is not complete. 

Proposal 2:  RAN4 to agree to also define active TCI state switching requirements for the scenario “dual TCI to single TCI” switching. 

TCI state switch indication method for PDCCH and PDSCH
The following case has remained FFS in the last meeting:
· FFS: PDCCH SFN 
· One MAC CE is used to indicate both TCI states 
We think PDCCH SFN can be used for activating two TCI states from two TRP and we are fine to define the requirements for that case.
Proposal 3:  RAN4 to agree to also define requirements for PDCCH SFN scenario where one MAC CE is used to indicate both TCI states. 

Known and unknown conditions
Since simultaneous multi-RX is enabled based on group-based beam reporting. Due to this the dual TCI states that are going to be activated can be either both known or both unknown. Unless UE has sent periodic group based L1-RSRP report, NW do not know which TCI states UE can receive simultaneously. Since the beams UE can receive simultaneously change from time to time, without receiving a group-based reporting, NW may not be able to schedule a dual TCI state switch based on old group-based report. That means dual TCI state switching can be only supported for known TCI state switch. 
Proposal 4:  For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known).

UE behaviour when simultaneous reception fails
UE behaviour in case the UE does not support the two configured TCI states for simultaneous reception 
In last meeting it was proposed to discuss and decide UE behaviour in case the UE does not support the two configured target TCI states simultaneously for some reason. The reason could be UE may be simultaneously receiving on both TCI states and may be due to some reason like UE rotation or something else UE may not be able to receive them. In these scenarios it may be useful to define a failure handling mechanism. As per our understanding RAN1 did not define any behaviour to handle this scenario and it may be essential to define this behaviour otherwise different NW may handle this differently and that impact total NW performance. 
Proposal 5:  RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.

Active TCI state change requirements
Active TCI state list can contain list of TCI states which may include single TCI or Dual TCI mapped to a code point and based on the code point indicated, UE can be switched from single TCI state to dual TCI state or from dual to single TCI state. An example of the active TCI state list is shown in below table. 
	Code point 0
	Code point 1
	Code point 2
	Code point 3
	Code point 4
	Code point 5
	Code point 6
	Code point 7

	TCI 1
	TCI 1
	TCI 2
	TCI 2
	TCI 4
	TCI 5
	TCI 6
	TCI 6

	TCI 2
	
	TCI 3
	
	TCI 5
	
	TCI 7
	


 
We think main difference between legacy or this new TCI state list which contain dual TCI states is that UE may need to acquire tracking information for the two TCI states related to both the TCI states. If the RS is available for acquiring timing information of the both the TCI states, then legacy requirements could be reused. If the RS occasions are different, then new set of requirements may need to be defined.
Proposal 6:  RAN4 to further investigate whether the case of RS of the dual TCI states can be received at different time instant for timing acquisition. 

When NW need to replace a TCI state list, legacy TCI state list procedure can be used, and we think same set of requirements can be applied. 

Proposal 7:  For switching/replacing of one of the two active TCI states, the existing requirements can be reused.


Summary
The following have been observed and proposed in this contribution.
Proposal 1:  RAN4 agree to define active TCI state switching requirements for both sDCI and mDCI cases.
Proposal 2:   RAN4 to agree to also define active TCI state switching requirements for the scenario “dual TCI to single TCI” switching. 
Proposal 3:  RAN4 to agree to also define requirements for PDCCH SFN scenario where one MAC CE is used to indicate both TCI states
Proposal 4:  For dual TCI state switching, both TCI states can be known or both TCI states can be unknown. RAN4 to define all active TCI state switching related requirements for the known case only (both are known).
Proposal 5:  RAN4 to investigate the UE behaviour when it is not able to receive simultaneously on the dual TCI states.
Proposal 6:  RAN4 to further investigate whether the case of RS of the dual TCI states can be received at different time instant for timing acquisition. 
Proposal 7:  For switching/replacing of one of the two active TCI states, the existing requirements can be reused.
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