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1	Introduction 
RAN4 R18 package was discussed over emails during Feb. 7-11. As a result of the email discussion, a draft WID for NR FR2 multi-RX chain DL reception was prepared by moderator in [1] with a tentative scope, copied below for easy reference.  
· Introduce necessary requirement(s) for enhanced FR2 UEs with DL reception simultaneously with different QCL TypeD RSs on single component carrier with up to 4DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception with different QCL TypeD RSs 
· [Note that the current requirement of 50%-ile spherical coverage is kept intact]

· Enhanced RRM requirements
· Specify RRM requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier. At least following points can be candidates:
· Delay/timing/interpretation/scheduling restriction

· UE demodulation requirements:
· Specify UE demodulation and CSI performance requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier

NOTE:
· For the dual-TCI case, focus on handheld 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 of NR FeMIMO).
· stage 1: 2 layers downlink MIMO
· stage 2: 4 layers downlink MIMO
· FFS staged approach for 2 and 4 MIMO layers should be needed.

Moderator’s notes:
· Further discuss merging the core part and test methods into single WI.
· FFS “Rx antenna model supporting 4 DL MIMO layers with dual TCI” should be included in Enhanced RF requirements in the objective.

In this contribution, we continue to share our views on how to scope the WI properly to get it ready for approval.  
2	Discussion
The UE feature of simultaneous reception with different QCL Type D was introduced in R15 to support group-based beam reporting in FR2. In R16 eMIMO, simultaneous reception with multi-TRP with multi-DCI and single DCI schemes were introduced, with a UE capability of “simultaneousReceptionDiffTypeD-r16”. Meanwhile, at RAN4#102-e, the following agreement was made [2]:	
RAN4 suggests not to specify the RF and RRM core requirements for the simultaneous multi-panel reception with different QCL type-D under Rel-17 feMIMO WI in the RAN4 specifications.

As such, it is important to set up a R18 WI to specify the corresponding RAN4 requirements, together with the enhanced OTA testing method.  

2.1 RF requirements
The current objective is reasonable, with the understanding that the feasibility of new/additional requirements will be addressed when they are being specified. Moreover, as the new/additional requirements are targeted for UEs capable of simultaneous reception with different QCL TypeD RSs, it needs to be made clear that the current requirement of 50%-ile spherical coverage is kept intact. Therefore, the brackets of the note should be removed to distinguish between the new requirements and the current requirements.

Regarding the aspect “FFS “Rx antenna model supporting 4 DL MIMO layers with dual TCI” should be included in Enhanced RF requirements in the objective,” it is unclear what aspect of Rx antenna model needs to be specifically captured in the WID. In our understanding, current UEs support 2 DL MIMO layers with one antenna panel with dual antenna polarizations (H and V) with single TCI. For UEs to support 4DL MIMO layers with dual-TCI, the assumption is UE needs to be equipped with two such antenna panels capable of reception in different AoAs, with each panel supporting 2 layers. Therefore, there seems to be no need to specifically capture the Rx antenna model in the objective.

Proposed RF objectives:
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception with different QCL TypeD RSs 
· Note that the current requirement of 50%-ile spherical coverage is kept intact

2.2 RRM requirements
The high-level objective is agreeable while the detailed RRM requirements requires further discussion. 

There are two alternatives to move forward:
1. The WID only captures the high-level objective, leaving the detailed RRM requirements to be worked out during the WI
2. The WID captures detailed RRM requirements in addition to the high-level objective. 

While we can accept alternative 1, to avoid lengthy discussion/debate during WI phase as to which requirements need to be specified, we prefer alternative 2, i.e., to further narrow down the targeted requirements as much as possible. Below we share our views.

In FR2 RRM requirements, a key paramter that affects measurement and beam management delay is the RX beam sweeping factor N (=8), assuming UE can only receive/measure from one AoA at any time. Now with the capability of receiving/measuring from two AoA simultaneously, it is expected that the value of this factor can be reduced, directly translating into short delays. The impacted requirements include L3 and L1 measurements, RLM and BFD/CBD. Similarly, with two RX beams, the UE should be able to receive data with one beam and measure RS with the other beam, thereby easing the scheduling restriction.

In addition, it is necessary to specify TCI switching delay requirements with dual-TCI for such UEs.  

On the other hand, for other RRM requirements/aspects such as timing difference, the existing requirements should apply with minimal modification. This is because RAN1 assumes the two DL signals should be received at the UE with a delay difference within CP.

There were views expressed in the Feb. email discussion that only a minimal set of RRM requirements should be specified. It is proposed that RAN4 considers specifying all necessary requirements and towards the end of the WI, determines the applicability of the requirements. In other words, depending on UE capabilities, different (sub)-sets of requirements can apply. 

Proposed RRM objectives:
· Enhanced RRM requirements
· Specify RRM requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier. At least the following aspects are included:
· L3 and L1 measurement delay
· RLM and BFD/CBD
· Scheduling restriction
· TCI switching delay with dual-TCI

2.3 Demod requirements
What is missing from the objective is the explicit mention of support of 4 layer DL MIMO. To increase the peak throughput, the requirements for 4 layer DL MIMO are needed. As for the support of different scenarios, such as inter-cell multi-TRP operation, it can be discussed during the WI.

Regarding the aspect “•	FFS staged approach for 2 and 4 MIMO layers should be needed,” we do not see a strong need to capture it in the WID as it can be part of the work plan discussion when the work starts in RAN4.

Proposed Demod objectives:
· UE demodulation requirements:
· Specify UE demodulation and CSI performance requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier including support of up to 4 layer DL MIMO

3	Conclusions
In this contribution, we further discussed how to scope the WI properly and addressed the FFS points. Specifically, we have the following proposal.
Proposal 1: On the scope of RF/RRM/Demod requirements:
· Introduce necessary requirement(s) for enhanced FR2 UEs with DL reception simultaneously with different QCL TypeD RSs on single component carrier with up to 4DL MIMO
· Enhanced RF requirements:
· Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception with different QCL TypeD RSs 
· Note that the current requirement of 50%-ile spherical coverage is kept intact
· Enhanced RRM requirements
· Specify RRM requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier. At least the following aspects are included:
· L3 and L1 measurement delay
· RLM and BFD/CBD
· Scheduling restriction
· TCI switching delay with dual-TCI
· UE demodulation requirements:
· Specify UE demodulation and CSI performance requirements for enhanced FR2 UEs with simultaneous DL reception with different QCL TypeD RSs on a single component carrier including support of up to 4 layer DL MIMO
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