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1.	Introduction
According to the work plan for UE RF agreed in the WF [1], system assumption and UE implementation assumption should be agreed before deriving requirements for FR2 simultaneous DL reception from different directions.
For system assumption, progress was made with following agreements [1]:
· To support 4L DL MIMO reception at the UE when configured with 2 active TCI states, polarization multiplex (2 layers/direction) + spatial multiplex (2 directions) is assumed at the UE.
· Note: This proposal is for general deployment assumption, not aimed at UE RF assumption
· UE RF requirements for simultaneous reception from different directions shall be based on single-layer reception for each DL direction with dual TCI configuration, i.e., total 2 layers for both directions.
· For setting the UE RF requirement when the UE is configured with 2 active TCI states, single DCI scheme is adopted as a baseline.


For UE assumption, no agreement was achieved and further discussion is expected [1]:
· FFS whether the concept of panel should not be explicitly used in core requirements and test configurations.
· FFS whether the single panel should be excluded.


In this contribution, we further discuss several missing aspects for system assumption and share our view on UE assumption open issues.
2. 	Discussion
2.1	System assumption
Different from LTE and NR FR1, FR2 is beam based transmission which is more directional. So 4 layer MIMO reception for LTE and NR FR1 can be assumed as simultaneous reception from the same direction, but for 4 layer MIMO reception of FR2, it is not the same case. In R15 demodulation it was once discussed about 4 layer FR2 MIMO from same direction, and the conclusion is not feasible and not testable. That’s why in the WID [2] it is always mentioned “for devices with simultaneous reception from different directions with different QCL TypeD RSs” in both motivation and objective. Obviously it can be observed that the main feature of FR2 multi-RX chian DL is simultaneous reception from different directions.
Observation 1:	FR2 multi-RX chain DL is featured as simultaneous DL reception from different TRPs in different directions
The simultaneous reception from different directions for FR2 will make the MIMO scenarios quite different compared with LTE and NR FR1 in terms of both distance and angle.
From distance perspective, the distance between UE to TRP1 can be different from the distance between UE to TRP2, however, it is not a typical scenario to enable 4 layer MIMO operation if UE is very far from TRP1 and very close to TRP2, considering that the PSD difference between the two receiving paths could be too large in that scenario. It is proposed to further discuss “distance to TRPs” as one of system assumptions, and correspondingly a moderate PSD difference configuration in core requirement is expected.
Observation 2:	It is not typical scenario for FR2 4 layer MIMO if UE is very far from TRP1 and very close to TRP2 due to large PSD difference
Proposal 1:	RAN4 to discuss “distance to TRPs” as one of system assumptions, and correspondingly a moderate PSD difference configuration in core requirement is expected.
From angle perspective, reception from “different direction” already implicitly indicates the necessity of an applicable minimum angle separation, otherwise there would be no exact quantification to address the assumed “different direction” scenario. The deployment scenarios has been agreed as following in last meeting:
To support 4L DL MIMO reception at the UE when configured with 2 active TCI states, polarization multiplex (2 layers/direction) + spatial multiplex (2 directions) is assumed at the UE.


The applicable angle separation is to guarantee the spatial multiplex, as a small angle separation will deteriorate the spatial multiplex performance.
Observation 3:	“different direction” implicitly indicates that there should be an applicable angle separation
On the other hand, in the Rel-18 FR2 OTA test SI (FS_NR_FR2_OTA_enh), the mechanical interference issue was also raised in discussion of last meeting which would cause feasibility issue to set up test probes when angle separation between probes are too small.
Observation 4:	angle separation is needed to address not only core requirement issues but also testability issues
Based on above observations, we think it is necessary to discuss “angle separation” as one of system assumptions, and correspondingly the requirements for FR2 multi-RX chain DL do not apply when angle separation smaller than a minimum threshold.
Proposal 2:	RAN4 to discuss “angle separation” as one of system assumptions, and correspondingly the requirements for FR2 multi-RX chain DL do not apply when angle separation smaller than a minimum threshold.
A starting point to discuss the angle separation can depend on the 3dB beam width for the beams within the spherical coverage area.

2.2	UE assumption
In last RAN4 meeting there was extensively discussion on the ‘panel’ terminology. Since there is no clear definition, the ‘panel’ terminology has never been used in RF core requirement specification, though the requirement deriving process rely on some panel related assumption. The requirements should be specified per UE rather than per panel. Panel related design should be considered as UE implementation. 
Even the title of this work item has given up the ‘panel’ terminology. In the initial stage before this WI is established, it was usually called as “multi-panel” for the convenience of communication, however, when the WI was officially confirmed, “multi-RX chain DL” was used instead. And in the objectives of this WI, there is no ‘panel’ terminology used either.
So for the ‘panel’ terminology, we should follow previous rules and also should align with the terminology in WID.
Proposal 3:	the concept of panel should not be explicitly used in core requirements and test configurations.
Regarding the panel assumption, it was a controversial issue if single panel is allowed. In the GTW discussion of last meeting, it was pointed out that CPE and FWA only have single panel, so it is better to allow CPE and FWA power class to enable the multi-RX chain DL feature with single panel.
In our understanding, if one physical panel could support simultaneous reception from different directions, it can be regarded as two logical panels. In RAN1 panel is a virtual concept and there should be no restriction how the antenna modules are physically designed.
So if single panel can be allowed for CPE and FWA power class, there is no reason to exclude single panel for mobile phone power class. These are all UE implementation perspectives to support the new feature.
Proposal 4:	single panel implementation should not be excluded.
In all, we think panel number and panel placement are both implementation aspects. In Rel-15, the legacy spherical coverage requirements were derived from the trade-off of single panel and dual panels, and that does not block the flexibility for some optimal UE to pursue better performance with more panels. In this multi-RX chain DL work item, RF requirements should also be specified in such implementation agnostic manner. The requirement itself should be inclusive to accommodate various implementations, e.g., the 2AoA spherical coverage requirements framework should be inclusive to triple panel implementation, back-to-back dual panel implementation, single panel implementation, and so on.
Proposal 5:	UE panel assumption should follow implementation agonistic manner.

3. 	Conclusion
Observation 1:	FR2 multi-RX chain DL is featured as simultaneous DL reception from different TRPs in different directions
Observation 2:	It is not typical scenario for FR2 4 layer MIMO if UE is very far from TRP1 and very close to TRP2 due to large PSD difference
Proposal 1:	RAN4 to discuss “distance to TRPs” as one of system assumptions, and correspondingly a moderate PSD difference configuration in core requirement is expected.
Observation 3:	“different direction” implicitly indicates that there should be an applicable angle separation
Observation 4:	angle separation is needed to address not only core requirement issues but also testability issues
Proposal 2:	RAN4 to discuss “angle separation” as one of system assumptions, and correspondingly the requirements for FR2 multi-RX chain DL do not apply when angle separation smaller than a minimum threshold.
Proposal 3:	the concept of panel should not be explicitly used in core requirements and test configurations.
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