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1. Introduction

In RAN #95 meeting, the WID on requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved [1]. One of the objectives is to introduce necessary RRM requirement(s) for enhanced FR2 UEs with simultaneous DL reception from different directions with different QCL TypeD RSs on a single component carrier. 
In last meeting, there is discussion on this topic, and a WF was approved [2]. This contribution provides discussion on general aspects for this topic.
2. Discussion 
One open issue is about the scope of RRM objective for Rel-18 multi-Rx DL reception WI, the candidate options are duplicated as following.
· 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.

Our preference is option 1. It is not necessary to restrict RRM discussion to 4-layer MIMO only. According to the objectives of WID, as highlighted in yellow as following, it can be seen that for the objective of RRM, no 4-layer MIMO is mentioned, which means that it is not limited to 4-layer MIMO. On the other hand, if only 4-layer MIMO is considered, it is more like an demodulation issue, the impact on RRM is very limited, maybe only TCI related requirements can be considered. However, according to our interpretention of these sub bullets of RRM objective, the motivation is to have general study on enhanced RRM requirements with simultaneous DL reception from different directions with different QCL type D RSs.
	Objectives from approved WID (RP-220974):

•
Introduce necessary requirement(s) for enhanced FR2 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:

•
Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs

–
revisit in RAN#96: RAN4 shall specify the multi-panel spherical coverage requirements based on the directions that are within top N%-tile (N% = 50% for PC3)

•
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 finalize

•
Introduce necessary requirement(s) for enhanced FR2 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)


Observation 1: according to the WID, the objective of RRM is not limited to 4-layer MIMO only.

According to the discussion in last meeting, some companies also 
Proposal 1: It is not necessary to restrict RRM discussion to 4-layer MIMO only.
For the open issue about scenarios for Rel-18 multi-Rx DL reception, the candidate options are duplicated as following.

· Option 1: Both intra-cell and inter-cell multi-TRP operation are supported for multi-Rx chain UE in the WI

· Option 2: Working on inter-cell operation with TRPs located within reasonable intercell distance after intra-cell multi-TRP operation work is completed.

· Option 3: Not to consider inter-cell mTRP operation in R18 multi-Rx UE
From our point of view, both intra-cell and inter-cell operation need to be supported. In existing mTRP schemes till Rel-17, both intra-cell and inter-cell operation are supported. Intra-cell mTRP was introduced in Rel-16 MIMO WI, and inter-cell mTRP was introduced in Rel-17 MIMO WI. We do not see the reason why only consider intra-cell multi-TRP operation. Both need to be supported.

Proposal 2: it is proposed to support both intra-cell and inter-cell operation with TRPs.  
Another issue is about simultaneous L3 measurements and L1 measurements, the candidate options are duplicated as below.
· Option 1: In R18 multi-Rx, UE is not required to perform both L3 measurements and L1 measurements at a time.

· Option 2: RAN4 to identify use cases for simultaneous L3 measurements and L1 measurements and study the feasibility

· Option 3: To consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception

· Further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1)

We prefer to consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception. In existing requirements, Klayer1_measurement is introduced if there is overlapping between the reference signals configured for L1-RSRP on FR2 serving frequency and SMTC. With simultaneous DL reception from different directions, we can further check whether Klayer1_measurement is needed or not. If it is possible that UE could perform RLM/ BFD/ CBD/ L1-RSRP and L3 measurement simultaneously, Klayer1_measurement of 1.5 is not applied.
Proposal 3: it is proposed to consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception, and further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1).
3. Conclusion
This contribution provides discussion on general aspect for enhanced FR2 UEs with simultaneous DL reception from different directions. The proposals are:
Observation 1: according to the WID, the objective of RRM is not limited to 4-layer MIMO only.

Proposal 1: It is not necessary to restrict RRM discussion to 4-layer MIMO only.

Proposal 2: it is proposed to support both intra-cell and inter-cell operation with TRPs.  
Proposal 3: it is proposed to consider simultaneous L3 measurements and L1 measurements with multi-RX chain reception, and further check whether Klayer1_measurement of 1.5 can be removed (or Klayer1_measurement = 1).
4. Reference
[1] RP-220974, Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception
[2] R4-2217246, WF on RRM impacts and general aspects for multi-Rx, vivo
