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Introduction
In this contribution, we provide our views on scope and scenario of RRM core issues for multi-Rx chains based on the agreed WF [1] in the last meeting.
 
Discussion
Scope of the WI
In the last meeting, the scope of this WI was discussed, and mainly two aspects were proposed as option 1 and option 2 as below.
	· Option 1: RRM discussion have not to be related to 4-layer MIMO directly, i.e., RRM enhancement thanks to multi-Rx chain which is not relevant to 4-layer MIMO should be discussed.
· Option 2: The WID scope on RRM is focused on 4-layer MIMO only.
· Option 3: It is not in the scope of the WI to define panel or RX chain specific behaviours with RX panel control signal for DL.


Based on the WID [2], this WI is to define requirements for FR2-1 UEs capable of multi-beam/chain simultaneous DL reception on the single component carrier based on Rel-16 and Rel-17 RAN1/RAN2 features, and the objectives are 
	<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)
<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


Based on the objectives, it has been captured as ‘up to 4 layer DL MIMO’ for RF and UE demodulation, and for RRM, ‘necessary requirement(s) for enhanced FR2-1 UEs with simultaneous DL reception’ has been captured. So, the scope of the WI is not only focused on 4 layer DL MIMO. RAN4 needs to enhance the RRM requirements for UEs with simultaneous DL reception. 
· Proposal 1: RAN4 to discuss and define the enhanced RRM requirements for UEs with simultaneous DL reception without any restriction on 4 layer DL MIMO.

Scenarios for Rel-18 multi-Rx DL reception 
Based on RAN1 feature, both intra-/inter-cell multi-TRP operations for throughput or reliability enhancement are supported in Rel-17. So, RAN4 does not need to limit the scenarios. A consideration for the inter-cell multi-TRP scenario is the receive timing difference for multi-TRP since the receive timing difference for sDCI or mDCI based mutli-TRP should be within CP length. Therefore, RRM requirements for inter-cell multi-TRP scenario should be defined under assumption that the receive timing difference is within CP length. 
· Proposal 2: Both intra- and inter-cell multi-TRP scenarios should be supported for this WI, and it should be assumed that the receive timing difference for both scenarios is within CP length.

single-DCI and/or multi-DCI multi-TRP operation
For sDCI and mDCI based multi-TRP operation, both operations for up to 4 layers have been already supported in Rel-17 RAN1 features. Depending on the capability, a UE can support only sDCI or mDCI based multi-TRP operation. Therefore, to cover enhanced FR2-1 UEs with simultaneous DL reception regardless of sDCI and mDCI multi-TRP capable UE, RAN4 needs to define RRM requirements for both sDCI and mDCI based multi-TRP operation if there are differences in terms of defining requirements. 
· Proposal 3: Define RRM requirements for sDCI and mDCI multi-TRP operation if different requirements for both operations are identified. 

Simultaneous L3 measurements and L1 measurements
The L3 and L1 measurement occasion could be overlapped in multi-TRP operation scenario. However, even if reference resources for L1 measurement are overlapped with L3 measurement on the same symbols, each Rx chain might not perform different measurement at a time since UE could conduct Rx beam sweeping using two Rx chains for L3 measurements. So, the existing Klayer1_measurement cannot be removed or reduced. 
· Proposal 4: Do not consider simultaneous L3 and L1 measurement at a time if clear use cases for simultaneous L3 and L1 measurements are identified.

Conclusion 
In this contribution, we provide our views on the scope and scenario of RRM core issues for simultaneous DL reception from different directions, and we propose
· Proposal 1: RAN4 to discuss and define the enhanced RRM requirements for UEs with simultaneous DL reception without any restriction on 4 layer DL MIMO.
· Proposal 2: Both intra- and inter-cell multi-TRP scenarios should be supported for this WI, and it should be assumed that the receive timing difference for both scenarios is within CP length.
· Proposal 3: Define RRM requirements for sDCI and mDCI multi-TRP operation if different requirements for both operations are identified. 
· Proposal 4: Do not consider simultaneous L3 and L1 measurement at a time if clear use cases for simultaneous L3 and L1 measurements are identified.
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