14

[bookmark: historyclause]3GPP TSG-RAN4 Meeting #104bis-e	R4-2215620
Electronic Meeting, Oct. 10 – 19, 2022
[bookmark: Source]Agenda item:	6.8.2.1
Source:	Apple
Title:   	UE implementation assumptions for NR FR2 multi-Rx chain DL reception
[bookmark: DocumentFor]Document for:	Discussion

1	Introduction 
At RAN4#104, discussions on RF requirement started and a WI was agreed [1], in which UE implementation assumptions are scheduled to be discussed at this meeting. In this contribution, we share our views on the following aspects:
· DCI scheme when UE is configured for 2 active TCI states for UE RF requirements
· Clarification on the concept of Panel
· UE implementation assumptions to be considered in requirement specification
2	Discussion
2.1 DCI scheme
At the last meeting, it was agreed that 
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However, UE support of single DCI schemes is optional, as indicated by UE capabilities such as “singleDCI-SDM-scheme-r16,” “supportFDM-SchemeA-r16”, etc. Therefore, it is necessary to modify the agreement as follows to accommodate the case where no single DCI schemes are supported by a UE:

 Proposal 1:	 For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline, if the UE supports single DCI scheme. If the UE only support multi-DCI scheme, multi-DCI is used.


2.2 Clarification on the concept of Panel
At the last meeting, there was discussion on whether a panel supports two AoAs, as shown in the following agreement:
[image: Text, letter

Description automatically generated]

To move forward, it is worth clarifying what a panel is and aiming to build a common understanding in RAN4. To this end, we propose the following definition:
A panel is the hardware that consists of antenna array and the associated transceiver and BB unit that a UE uses to produce a TX/RX beam pointing to a particular direction in the spatial domain. From RX perspective, a panel is used to receive one and only one AoA or TCI state.

Based on the above definition, it is clear if a single physical antenna array and the associated transceiver supports two AoAs, it can be considered as two panels, from the standpoint of defining RAN4 requirements.

Fig. 1 below shows two common panel implementations. Note the antenna elements, each dual polarized, are integrated with phase shifter, PA, LNA. In Fig. 1b, even though there is one physical panel (consisting of two sets of antenna elements), because of its capability of supporting two beams, it is considered two panels.
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Fig. 1a: Single panel
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Fig. 1b: two panels

With the clarification, we propose: 

Proposal 2:	 A panel is the hardware that consists of antenna array and the associated transceiver and BB unit that a UE uses to produce a TX/RX beam pointing to a particular direction in the spatial domain. From RX perspective, a panel is used to receive one and only one AoA or TCI state. 

Proposal 3: 	The concept of panel should not be explicitly used in core requirements and test configurations.

Proposal 4: 	The scenario where a single panel is used to receive two AoAs should not be considered.
It is important to note when we discuss UE implementations based on which the requirement is defined, the term “panel” can still be used.

2.3 UE implementations
In [2], we propose to consider three common implementations where UE is equipped with two panels at a conceptual level. For technical evaluations, we provide more details as shown below.
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Other placement: The two arrays could be located with one on the side and the other on the top/bottom, or one top one bottom

Case 1: UE with two panels of different beamforming capability
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Case 2: UE with two panels of similar beamforming capability, and the scanning ranges do not overlap 
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Case 3: UE with two panels of similar beamforming capability, and the scanning ranges overlap

We note there are other placement options that are not listed above. On top of that, there could be a third or fourth panel implemented on a UE.

Since there are so many implementations, it is not straightforward to arrive at a single reference implementation and use it as the basis to develop the requirement. Instead, we can consider the following typical implementation options:
· Two panels having equal beamforming capabilities and non-overlapping scanning range
· Two panels having unequal beamforming capabilities and non-overlapping scanning range
· Two panels having equal beamforming capabilities and overlapping scanning range
· Two panels having unequal beamforming capabilities and overlapping scanning range

Proposal 5: 	The following typical implementation options are considered in developing requirements:
•	Two panels having equal beamforming capabilities and non-overlapping scanning range
•	Two panels having unequal beamforming capabilities and non-overlapping scanning range
•	Two panels having equal beamforming capabilities and overlapping scanning range
•	Two panels having unequal beamforming capabilities and overlapping scanning range.

  
3	Conclusions
In this contribution, we make the following proposals.

Proposal 1:	 For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline, if the UE supports single DCI scheme. If the UE only support multi-DCI scheme, multi-DCI is used.

Proposal 2:	 A panel is the hardware that consists of antenna array and the associated transceiver and BB unit that a UE uses to produce a TX/RX beam pointing to a particular direction in the spatial domain. From RX perspective, a panel is used to receive one and only one AoA or TCI state. 

Proposal 3: 	The concept of panel should not be explicitly used in core requirements and test configurations.

Proposal 4: 	The scenario where a single panel is used to receive two AoAs should not be considered.

Proposal 5: 	The following typical implementation options are considered in developing requirements:
•	Two panels having equal beamforming capabilities and non-overlapping scanning range
•	Two panels having unequal beamforming capabilities and non-overlapping scanning range
•	Two panels having equal beamforming capabilities and overlapping scanning range
•	Two panels having unequal beamforming capabilities and overlapping scanning range.
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2.21 UE architecture assumption
Agreement:

B FFS whether the concept of panel should not be explicitly used in core requirements and test configurations.

B FFS whether the single panel should be excluded.|
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2.1.3 DCI scheme when UE is configured for 2 active TCI states for UE RF requirements

Agreement:

e Proposal: For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme
isadopted as a baseline.




