
3GPP TSG-RAN WG4 Meeting # 109											R4-2319565
Chicago, US, November 13 – 17, 2023
Agenda item:	8.7.1.2
Source: 	ZTE Corporation
Title: 	Discussion on UE RF requirements for simultaneous DL reception 
[bookmark: DocumentFor]Document for:	Approval  
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In RAN#96e meeting, the revised work item [RP-221753] on Requirement for NR frequency range 2 (FR2) multi-Rx chain DL reception was approved. Part of the objectives are as follow:
· 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: OLE_LINK2][bookmark: _Hlk104922953]Specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs
· [bookmark: OLE_LINK1]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
[bookmark: OLE_LINK3]In this contribution, we would like share further views on UE RF requirements for simultaneous DL reception with up to 4 layer MIMO. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK14][bookmark: OLE_LINK10][bookmark: OLE_LINK13]Discussion  
2.1 Combining method to compute Pdirectional in metric
In RAN4 #107 meeting, an agreement was achieved for the requirement metric for 2 AoA as follows:
	Agreement: 
· For the requirement metric for 2 AoA
· For a specific angular separation between 2 TRPs and a specific UE orientation under standardized DL power level which is equal between 2 TRPs, the result at each test point is constructed based on two AoA pairs containing that test point, i.e., AoA+ pair and AoA- pair. Overall result (probability to support 2TRP DL) is by averaging regional results.


For each test point which is constructed based on AoA+ pair and AoA- pair, the combining method has not been confirmed and the alternative options were listed in the last meeting [2] as follows:
	Option 1 – arithmetic mean 
	

	Option 2 – OR (*)
	


According to the definition of the adopted requirement metric, the result of both AoA+ pair and AoA- pair are valid and should be treated independently. OR combining method will weaken the existence of bad test result. In addition, compared to OR combining, arithmetic mean can reduce the performance impact the performance change of arithmetic mean is smaller when gain imbalance is exist between V-pol/H-pol based on the simulation result of [3]. Compared to OR combining, the coverage percentages with arithmetic average are significantly lower than those percentages with OR combination. If some companies concern that the lower coverage percentage affect the promotion and deployment of the FR2 multi-Rx feature, the coverage percentages with normalization can be adopted [4]. Therefore, arithmetic mean should be adopted as the combining method for the test result of AoA+ pair and AoA- pair.
Proposal 1: Arithmetic mean should be adopted as combining method for the test result of AoA+ pair and AoA- pair.
2.2 AoA offsets for the UE RF requirement
In RAN4 #108 meeting, an agreement was achieved for UE RF requirement as follows:
	WF: 
The UE only needs to meet the requirement for 1 AoA offset.  

Options:
1. Define a requirement for each candidate AoA offset. 
2. The requirement is defined for just 1 AoA offset.


Based on the discussion of last meeting, “define a requirement for each candidate AoA offset” is more reasonable for the sake of progress and the flexible of the UE implementation. In order to match the requirement and implementation or avoid the requirement being unreasonable or too relaxed, the simulation result of the best coverage percentage among all the UE implementation for every AoA offset should be adopted as the UE RF requirement. That is the requirement value for the AoA offset should be only determined based on the simulation result of the target AoA offset. For example, the target AoA offset is 900 and the requirement value should be determined based on the best simulation result of 900 AoA offset among all the UE implementation. The simulation result of 300, 600, 1200 and 1500 should not affect the requirement value for the reason that this may lead the requirement value to be unreasonable or too relaxed. For each AoA offset of {300, 600, 900, 1200, 1500}, one requirement value of coverage percentage should be introduced.
For small AoA offset, for example 300, additional margin can be introduced to the RF requirement since that UE will experience strong interference from the other TRP since the UE is not able to deploy beams towards each TRP to suppress the signal from the other TRP. 
Observation 1: The simulation result of the best coverage percentage among all the UE implementation for every AoA offset should be adopted as the UE RF requirement.
Observation 2: For small AoA offset, additional margin can be introduced to the RF requirement.
Proposal 2: Define RF requirement for each candidate AoA offset and each AoA offset corresponds to one requirement value of coverage percentage.
Conclusions
In this contribution, we want to share some further views on UE RF requirements for simultaneous DL reception with up to 4 layer MIMO. Some observations and proposals are made as following:
Proposal 1: Arithmetic mean should be adopted as combining method for the test result of AoA+ pair and AoA- pair.
Observation 1: The simulation result of the best coverage percentage among all the UE implementation for every AoA offset should be adopted as the UE RF requirement.
Observation 2: For small AoA offset, additional margin can be introduced to the RF requirement.
Proposal 2: Define RF requirement for each candidate AoA offset and each AoA offset corresponds to one requirement value of coverage percentage.
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