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1. Introduction
Rel-18 WI on requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved [1]. According to the WID description, the objective of SI, Core, Testing and Performance part about are justified as follows. This contribution presents our views on UE demodulation performance for NR FR2 multi-Rx chain DL reception. 
	[Objective of SI or Core part or Testing 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
· 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)

NOTEs:
· The case of single TCI is handled as a second priority. Additional aspects related to single TCI can be further revisited.
· The work on L3 measurement related aspects for scheduling/measurement restriction requirements is not precluded.
· Further check in RAN #100 whether to include other L3 measurement related aspects and objectives subject to RAN4 progress.

	[Objective of Performance part]
NOTE:	Leave empty if the WI proposal does not contain a RAN 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

NOTE:
− For the dual-TCI demodulation requirement case, focus on UEs supporting “simultaneousReceptionDiffTypeD-r16” UE capability, and for the 2- or 4-layer downlink MIMO reception, focus on UEs supporting the basic mTRP CSI reporting capability (FG 23-7-1/1b of NR FeMIMO).


2. Discussion
We would like to share our views on the following test parameters. 
PDSCH configuration
We would like to prioritize PDSCH mapping type A as a typical PDSCH configuration in this WI. So, we propose to consider PDSCH mapping type A of PDSCH configuration as "Starting symbol=2 and Length=12". Also, we would like to use a typical PDSCH DMRS configuration. So, we propose to consider PDSCH DMRS configuration as "DMRS type=1, Number of additional DMRS=1, and front loaded DMRS=1". In this WI, since RAN4 should consider the test parameters of the two TRPs, we would like to use the same PDSCH and PDSCH DMRS configuration in the two TRPs.
Proposal 1: Define UE demodulation requirements with the following PDSCH and PDSCH DMRS configuration in the two TRPs.
· PDSCH configuration
· Mapping type: Type A
· Starting symbol: 2
· Length: 12
· PDSCH DMRS configuration
· DMRS type: 1
· Number of additional DMRS: 1
· Maximum number of OFDM symbols for DL front loaded DMRS: 1
Number of MIMO Layer
According to WID description, MIMO Layer= 2 and 4 are possible candidate for test parameter. Since the main motivation of this WI is to increase the number of MIMO Layers from 2 to 4, we would like to define the requirement with 4 Layers at least. As for 2 Layers, we are open to discuss whether RAN4 introduce this requirement.
Proposal 2: We would like to define the UE demodulation requirements for 4 Layers.
· Total Number of MIMO layers
· 4 Layer (first priority)
· DMRS Antenna port index for
·  TRP#1: {1000, 1001} 
·  TRP#2: {1002, 1003} 
Observation 1:  We are open to discuss whether RAN4 introduce the requirement for 2 Layers.

Additional consideration for FR2 multi-Rx chain DL reception
In this WI, the number of FR2 DL MIMO layers is expanded from 2 to 4. We think that there are following condition to configure 4 DL MIMO layers.
· Condition 1: DL signals are applied the precoding matrix of 4 ports, and 4 layers are transmitted using all TRPs.
Considering the propagation characteristic of FR2, the received power in FR2 becomes smaller than FR1 due to obstacles such as building. Therefore, it can be assumed that UEs receive the FR2 DL signal with a large difference in receiving power between the signal from TRR#1 and the signal from TRP#2 in real network.
[image: ]In that case, 4 DL MIMO layers reception may not be possible because UE cannot detect the 2-port signal transmitted from one of the TRPs. Therefore, in Condition 1, we can assume that such problems might occur. We show our views in Figure 1. 
Figure 1. Ideal and considering cases in Condition 1

Observation 2: Observation 2: In Condition 1 (i.e. DL signals are applied the precoding matrix of 4 ports, and 4 layers are transmitted using all TRPs), we assume that 4 DL MIMO layers reception may not be possible in Case 2 (i.e. 2 port degradation).
As we mentioned above, we assume that there may be problems for achieving 4 DL MIMO layers reception depending on the propagation condition, for example there is large condition difference between each TRP, in real network. So, it would be better to clarify scenarios and define multiple requirements with different test scenario in this WI, if necessary.
Proposal 3: We assume that it might be better to discuss the impact of such case (e.g. large condition difference between each TRP) on this UE demodulation requirement.
3. Conclusion
In this contribution, we present our views on Rel-18 NR FR2 multi-Rx chain DL reception. Our proposal is summarized as below. 
Proposal 1: Define UE demodulation requirements with the following PDSCH configuration with in both TRP#1 and TRP#2.
· PDSCH configuration
· Mapping type: Type A
· Starting symbol: 2
· Length: 12
· PDSCH DMRS configuration
· DMRS type: 1
· Number of additional DMRS: 1
· Maximum number of OFDM symbols for DL front loaded DMRS: 1
Proposal 2: We would like to define the UE demodulation requirements for 4 Layers.
· Total Number of MIMO layers
· 4 Layer (first priority)
· DMRS Antenna port index for
·  TRP#1: {1000, 1001} 
·  TRP#2: {1002, 1003} 
Observation 1:  We are open to discuss whether RAN4 introduce the requirement for 2 Layers.
Observation 2: Observation 2: In Condition 1 (i.e. DL signals are applied the precoding matrix of 4 ports, and 4 layers are transmitted using all TRPs), we assume that 4 DL MIMO layers reception may not be possible in Case 2 (i.e. 2 port degradation).
Proposal 3: We assume that it might be better to discuss the impact of such case (e.g. large condition difference between each TRP) on this UE demodulation requirement.
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Case 1: Ideal case (achievable 4 layer)

Case 2: considering case (2-port degradation)





