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1. Introduction
In last RAN4 meeting, the RF requirements for the UE supports simultaneous DL reception with two different QCL TypeD RSs on single component carrier with up to 4 layer DL MIMO were discussed, and some agreement are approved in WF[1]:
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In this contribution, we discussed the UE RF requirements for simultaneous multi-Rx chain DL reception.
2.  Discussion
In the WID[2], the objective for simultaneous multi-Rx chain DL reception is to specify RF requirements, mainly spherical coverage requirements, for devices with simultaneous reception from different directions with different QCL TypeD RSs. Hence, the key performance gain for multi-Rx DL reception should guarantee simultaneous reception and make 4 layer DL MIMO possible firstly.
Proposal 1: To make 4 layer DL MIMO possible, the key performance gain for multi-Rx DL reception should guarantee simultaneous reception firstly. 
Regarding to the coverage performance, it not only depends on the implementation of the UE, i.e., the positions of two antenna modules, but also has certain relationship with incident directions of two AOAs. To define the RF requirements, mainly spherical coverage requirements, it will be complex considering all UE implementation and all angular separation between two AOAs. As the proposal4 description in the Annex1 of  WF [1], for an AOA pair, they may have different performance based on different UE implementations, i.e.,
· Within the composite area, when such UE is configured with simultaneous DL reception from 2 AoAs, shall achieve better EIS performance than the situation that it is not configured with this feature.
· The UE with wider composite area could has worse spherical coverage performance. 

To guarantee simultaneous reception, the spherical coverage requirements for simultaneous multi-Rx chain DL reception should be defined based on the worst case. Considering the effect of the beams from two different AOAs, the spherical coverage requirements for simultaneous multi-Rx chain DL reception may be worse than the requirements for the single direction, some tolerance is needed.
Proposal 2: The EIS total spherical coverage requirement for the UE supporting simultaneous DL reception with two different QCL TypeD RSs on single component carrier should keep the same coverage N%-tile with the R-15 UE (N% = 50% for PC3).

Proposal 3: The EIS total spherical coverage requirement should be defined with the tolerance ZdBm based on the requirements for the single direction.
In previous meeting, RAN4 has agreed 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 and this agreement is for general deployment assumption. This means each beam from each direction will include dual polarized signaling always. From this point, it is feasible to distinguish two AOAs with ‘small’ angular separation by assumption any AoA pair with TRP1 uses  polarization when TRP2 uses  polarization and vice-versa.
In Rel-17 for inter-band DL CA base on IBM, it didn’t consider the small angular separation for two incident beams for non colocated scenario. Why does RAN4 need consider this issue for simultaneous multi-Rx chain DL reception under the aforementioned assumption.
Although in the discussion of FR2 OTA test enhancement in last meeting, the TE vendors pointed out that some test method will have problem when the minimum angular separation between two probes is less than some angles. From RF requirement aspect, it shouldn’t limit the small angular separation between two AOAs.
Proposal 4: The RF requirement can be defined for any AoA pair with assumption that TRP1 uses  polarization when TRP2 uses  polarization and vice-versa without any limitation of angular separation between two AOAs.
3. Conclusion

In this contribution, we proposed:
Proposal 1: To make 4 layer DL MIMO possible, the key performance gain for multi-Rx DL reception should guarantee simultaneous reception firstly.
Proposal 2: The EIS total spherical coverage requirement for the UE supporting simultaneous DL reception with two different QCL TypeD RSs on single component carrier should keep the same coverage N%-tile with the R-15 UE (N% = 50% for PC3).

Proposal 3: The EIS total spherical coverage requirement should be defined with the tolerance ZdBm based on the requirements for the single direction.
Proposal 2: The RF requirement can be defined for any AoA pair with assumption that TRP1 uses  polarization when TRP2 uses  polarization and vice-versa without any limitation of angular separation between two AOAs.
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Agreement: ‘Panel’ is not referenced in the final UE RF requirements
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‘Way forward: FFS whether the mutual interference between two receive beams need to be considered and whether /how
to address it in requirement.

.14 What should happen when same panel receives DL from multiple directions for UE RF requircment-

Way Forward: ©

.15 Small AoA separation condition®
‘Way forward: FFS how to treat the small Ao separation condition:
Option 1: The requirements for FR2 multi-RX chain DL do not apply when angle separation smaller than 2 minirmumn threshold <

Option 2: The RF requirement for any AoA pair is defined with assumption that TRP uses & polarization when TRP2 uses ¢
‘polarization and vice-versa (6 and ¢ are the angular coordinates of the test system grid).

‘Option 3: Both option 1 and option 2 can be considered
Option 4: Others.
1.6 Definition of joint 240A sensitivity and test condition
Way Forward: Further study the power imbalance together with how to specify 2404 sensitiity
.17 DL RMC for sensitivity condition
Way Forward:
™ For single DCT, take the RMC in Annex 1 as starting point for further discussion.

 FFS whether the existing 2-layer demod RMC can be reused-

™ Formulti DCI, FFS the existing RMC for RIS sensitivity can be reused.
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FFS what is the key performance gain need to be verified for multi-Rx DL reception and how to construct the
requirement: ¢
Option 1: Coverage performance, e.g., proposal 1,2,3.4,7.in Annex2
Option 2: Simultaneous reception, e.g., proposal 5, in Annex2

Option 3: Others



