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Introduction
The RAN4 impact of further enhancements on MIMO has been discussed for several meetings. A WF [1] has been agreed in RAN4 in which the following agreements were made for multi-panel reception.
WF1: Additional requirement for multi-panel reception
· Discussion summary
· Most companies support to conclude the discussion in Rel-17, and prefer to postpone the discussion to Rel-18
· On the other hand, some companies share that the discussion can be continued to find out possible implications for the future discussions.
· Agreements
· [bookmark: _Hlk87542642]For the rest of Rel-17 RAN4 meetings, RAN4 focuses on finding out the requirements to verify the simultaneous reception with multi-panels from multi-TRPs 
· Companies are encouraged to provide views on following conditions
· Test system and environment
· Type of the requirement 
· In RAN4#101-bis-e, RAN4 will conclude if specifying additional requirements within Rel-17 is necessary and feasible 
The detailed discussion process was also documented in the Email discussion summary [2]. In this paper, further views are provided on the requirements.
Discussion
It has been discussed and simulated in [3] that the multi-panel reception would not have significant impact on spherical coverage requirements under the assumption that multiple beams are in the same direction. However, according to WID [4], the simultaneous multi-TRP transmission with multi-panel reception indeed is a new scenario that has not been covered by existing RF requirements.
Observation 1: multi-TRP transmission involving multiple beams from different directions with multi-panel simultaneous reception is indeed a new scenario that was not introduced before.

Currently in FR2 RRM test case setup, there is already a setup of multiple AoAs as in the Annex A.3.15 of 38.133. Among them there exists 2AoAs setup which involve s 2 active probes in the test setup, which is copied below:
A.3.15.3    Setup 3: 2 AoAs
There are 2 active probes in the test. The DL signals, and noise if applicable, transmitted from the two active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 2 active probes, shall be changed for each test iteration. The applicable set of relative angular offsets between the 2 active probes is given in Table 3.15.3-1 for each UE power class.
Editor Note: If RAN5 finds the changing of angular offset between the directions (AoAs) of the 2 active probes per test iteration to be infeasible from the perspectives of EIS spherical coverage and other impacts, e.g.: testing time, then the test setup will be revised. 
Table 3.15.3-1: Set of relative angular offsets between active probes for each power class
	UE Power class
	Relative angular offset between active probes

	1
	FFS

	2
	FFS

	3
	30°, 60°, 90°, 120° and 150°

	4
	FFS



If the requirements are deemed necessary, some similar test setup may be considered. However, the design and use case of this setup is targeted for different beam for one panel which is still significantly different from the multi-panel reception scenario which described here. 
Observation 2: The multiple AoAs test setup currently defined in RRM is targeted for different scenarios compared to potential need of multi-panel reception
In [5], it is proposed to add dual AoA tests for multi-TRP case, and propose “a statistical requirement that considers combinations pairs of angles”, this is a constructive suggestion, however, this target may not be easy to achieve. 
Certain UE implementation may be more adaptable to certain test configuration, relative angle offset, thus achieve good performance. While certain UE implementation may have very bad performance that comparable to single panel operation. In order to counter these different effects, it can be predicted that significant simulation/verification would be need. The relative angle setup is also not likely to be simple and analysis is needed. All the study is not likely to be simple one that could be accomplished in short notice.
Observation 3: A “statistical requirement” would need adaptation to different UE implementations and reasonable AoA setup, which means considerable workload of analysis.
Sine we are still on early stage, and even the requirements themselves were not sufficiently justified, let alos there are many testablilty issues, it is not likely to be completed in Release 17. It is proposed to discuss the scope in Rel-18 package as in [6].
Proposal: Discuss the scope of requirements for multi-panel reception in Rel-18 package.

Conclusion
In this paper, the multi-panel reception were discussed and following observations and proposal is provided as following:
Observation 1: multi-TRP transmission involving multiple beams from different directions with multi-panel simultaneous reception is indeed a new scenario that was not introduced before.
Observation 2: The multiple AoAs test setup currently defined in RRM is targeted for different scenarios compared to potential need of multi-panel reception
Observation 3: A “statistical requirement” would need adaptation to different UE implementations and reasonable AoA setup, which means considerable workload of analysis.
Proposal: Discuss the scope of requirements for multi-panel reception in Rel-18 package.
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