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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The technical discussion on Work Item of FR2 multi-Rx chain DL reception was started from last RAN4 meeting, i.e. RAN4#104-e. The work plan was approved, and the discussion of this meeting will be focused on UE implementation assumptions and requirement concept. As observed in some contributions [1][2][3], UE architecture assumptions may impact the RF requirement requirements and metrics. And there was no concrete conclusions and agreements reached on UE architecture assumptions for UE RF requirement. The WF [4] about UE architecture assumptions was as following.
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This contribution presents our views and considerations on the UE architecture assumption for FR2 multi-Rx chain DL reception.
2 Discussion
The general deployment assumption for 4-layer DL MIMO reception was agreed with the configuration of 2 active TCI states, i.e. 2 directions and 2 layers / polarizations on each direction. And it is noted that this agreement is for general deployment assumption, not aimed at UE RF assumption. Besides, in RAN4#104-e thread discussion, the majority view is that different UE implementations and architectures should be considered and accommodated.
There are two aspects that should be considered for the single panel to receive 4-layer DL MIMO. One aspect is the UE capability of 4-layer DL MIMO on a single panel, and the other one aspect is consideration on RF requirement when receiving 4-layer DL MIMO with one single panel. 
a. UE capability of 4-layer DL MIMO reception on a single panel
Observation from Figure 3 of the contribution [1] is that it is probably feasible for UE to simultaneously receive FR2 dual-polarized electromagnetic waves from two directions. The side condition for this RF capability is that the antenna elements in the FR2 RF panel can be treated as sub-group to perform phase shift operation for independent beamforming. An illustration is shown as below, with 2x4 element array for example.
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Observation 1: It is probably feasible for UE to simultaneously receive FR2 dual-polarized electromagnetic waves from two directions. The side condition for this RF capability is that the antenna elements in the FR2 RF panel can be treated as sub-group to perform phase shift operation for independent beamforming.
Regarding current FR2 RF architecture, the function of sub-grouping the radiate elements is not implemented in the UE RF panel. However, it may be implemented in future with the development of the architecture of FR2 panels. As the flexibility of UE implementations and architectures should be considered when specifying the RF requirement of the 4-layer DL MIMO reception, the scenario of the single panel to receive the 4-layer DL MIMO should not be excluded when specifying the RF requirement.
Proposal 1: The scenario of the single panel to receive the 4-layer DL MIMO should not be excluded when specifying the RF requirement.
b. Consideration on RF requirement when receiving 4-layer DL MIMO with one single panel
The spherical coverage is mainly discussed for 4-layer DL MIMO reception from two different directions, which is also the objective in the WID [5].
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The AoA pairs for spherical coverage when specifying the UE RF requirement is preliminary discussed in the last RAN4 meeting, and some candidate AoA pairs are listed as below for further discussion.
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Regarding the condition of receiving 4-layer DL with two panels, with the consideration of the above candidate AoA pairs, one main concern and consideration on the spherical coverage requirement is that how to treat the condition with small separation between AoAs. The concern basically includes two issues. One issue is that small separation between AoAs introduces significant interferences between the two beams which may cause throughput degradation. The other issue is that current UE implementation can not support the scenario of AoAs with small separation based on the design concept of one FR2 antenna panel only covering portion of the spherical surface. Some examples can be found from the contributions of the last RAN4 meeting as below. From the discussion of the two issues, the problem becomes that whether the small separation between AoAs is a valid operation scenario for 4-layer DL MIMO reception.
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For the condition of receiving 4-layer DL with one panel, the situation changes, i.e. small separation between AoAs becomes the possible cases. the two beams formed from one panel can theoretically point to the same direction, which means the limiting case of small separation is 0 degree between AoAs. Apparently, 4-layer DL MIMO reception is not workable under the limiting case. In the limiting case and other cases of small AoA separations, the interference between the two beams is escalated to be the main issue. Therefore, the small separation between AoAs should be considered in the scenario of 4-layer DL reception with one single panel. And the minimum separation between the two AoAs for 4-layer DL reception should be specified to guarantee the two AoAs are workable for UE.
Proposal 2: The small separation between AoAs should be considered in the scenario of 4-layer DL reception with one single panel.
Proposal 3: The minimum separation between the two AoAs for 4-layer DL reception should be specified to guarantee the two AoAs are workable for UE.
At last, when performing the measurement of spherical coverage for 4-layer DL reception, the UE behaves as a black-box device. The UE do not have to disclose whether the two AoAs are received by one panel or two panels.
Proposal 4: The UE should not be required to disclose the work mode of one panel reception or two panel reception for 4-layer DL MIMO.

3 Conclusions
This paper discussed about the 4-layer DL MIMO reception by one panel. And got the following conclusions.
Observation 1: It is probably feasible for UE to simultaneously receive FR2 dual-polarized electromagnetic waves from two directions. The side condition for this RF capability is that the antenna elements in the FR2 RF panel can be treated as sub-group to perform phase shift operation for independent beamforming.
Proposal 1: The scenario of the single panel to receive the 4-layer DL MIMO should not be excluded when specifying the RF requirement.
Proposal 2: The small separation between AoAs should be considered in the scenario of 4-layer DL reception with one single panel.
Proposal 3: The minimum separation between the two AoAs for 4-layer DL reception should be specified to guarantee the two AoAs are workable for UE.
Proposal 4: The UE should not be required to disclose the work mode of one panel reception or two panel reception for 4-layer DL MIMO.
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