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1 Introduction
In RAN4#106-bis-e, the Way Forward document was approved [1]. We provide discussion of general aspects with proposals for the Rel-18 work in this contribution.

2 Discussion
[bookmark: _Hlk95316233]In this chapter we discuss some remaining open items. In the previous meeting it was agreed principle to use TDL channel model in FR2 to follow FR1 testing principles.
Issue 1-1-1: On new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation performance requirements.
<Way forward >
· Proposals:
· Option 1: 
· Use RH approach to generate OTA chamber internal H matrix for M-Rx 2 layer LLS simulations defined as:
 , where  is the elementwise product
· Define requirements using the following configurations of AoA in the OTA chamber for 2-layer (1+1) case, with corresponding relative sidelobe antenna gains of:
- AoA30: ɳ_1= ɳ_2= 0.1
- AoA90: ɳ_1= ɳ_2= 0.01
- AoA150: ɳ_1= ɳ_2= 0.03
· Option 2:
· Reuse the current MIMO correlation matrix calculation methods defined in RAN4 spec to generate correlation matrix for each TRP-to-RX MIMO channel matrix . Channel matrices from different TRPs to a Rx chain, i.e.,  vs , are assumed to be statistically independent.
· MIMO channel matrices from a TRP to two Rx chains, i.e.,  vs , can be correlated, and the correlation coefficient between two Rx chains can be categorized as low (independent), medium and high which may depend on the AoA offset between two beam pairs. FFS: exact value of .


In RAN4 analysis to define new correlation matrix for FR2-1 in a Multi-TRP and Multi-Rx context for OTA demodulation testing purposes we have focused on discussing simulation model. However, we are now thinking that we should also clarify our understanding of actual testing procedures to be able to define channel models for both channel emulator and simulator. The split to emulator and simulator channels has not been captured in the earlier proposals.
Observation #1: The split to emulator and simulator channels has not been captured in the earlier proposals.
First, we would first like to clarify understanding of very basics in test setup. To our understanding FR2 testing with single TRP is conducted in a way where channel emulator handles TX and RX correlation and connection from probes to UE panel can be considered as “wireless cable” as was discussed in the last meeting. In this setup it is straightforward to use the same channel in emulator and simulator, and we can ignore effects of the test chamber.
Now we are wondering how FR2 mTRP testing with multipanel reception would be implemented in test setup. This affects what kind of channel we need to define in channel emulator (Hemulator).
We see at least 2 options:
· Option 1: Install probes in test chamber according to defined AoA and keep emulator channel independent of the AoA
· Option 2: Install probes in test chamber in 90 angle and model AoA in channel emulator
Proposal #1: Confirm understanding of test setup in chamber
· [bookmark: _Hlk135060023]Option 1: Install probes in test chamber according to defined AoA and keep emulator channel independent of the AoA
· Option 2: Install probes in test chamber in 90 angle and model AoA in channel emulator
· Other options are not precluded
From these options we prefer Option 1 but are open for discussion. After definition of the OTA test setup in chamber is clear, we think it is possible to define emulation and simulation assumptions.
Observation #2: In OTA testing, we employ channel model Hemulator (4x4) between TRPs and TX-probes
Proposal #2: In corresponding simulations, we employ the same model Hemulator concatenated with a model of the chamber channel Hchamber (4x4) → Hsimulator = Hchamber ∙ Hemulator
Observation #3: Chamber channel Hchamber is not fading, but rather constant and deterministic for a given physical TX-probe and UE-panel setup (depending on AoA)
Proposal #3: We need to specify the properties of both Hchamber and Hemulator explicitly
Signal model can be written as
,
where

Note that noise is added already at channel emulator, and we assume that chamber SNR is very high.
If we want to introduce cross TRP signal via Hchamber only, we can set H12 and H21 as all zeros.
Proposal #4: In Hemulator set H12 and H21 as all zeros, and model H11 and H22 as mutually independent 2x2 fading channels that can follow some existing 3GPP correlation model (for example 2x2 Xpol high)



In the simplest form, Hchamber could be defined as

Proposal #5: Define , where γ depends on AoA.
Assuming Proposals 2-5 Hsimulator becomes

We are open to further discuss the exact properties of Hchamber and Hemulator.



Issue 1-1-14: Receiver assumption.
<Way forward >
· Proposals
·   MMSE-IRC receiver 
· Option 1: 2x2 Per TRP
· Option 2: Jointly processing as 4x4
· Companies are encouraged to further evaluate the performance, UE processing complexity impact on above options.

We suggest keeping both Option 1 and Option 2 at this point of evaluation.
Proposal #6: We support keeping both Option 1 and Option 2 at this point of evaluation.





3 Conclusion
In this paper we provided the view on the general aspects of FR2 multipanel RX downlink demodulation requirements. The following observations and proposals are made:
Observation #1: The split to emulator and simulator channels has not been captured in the earlier proposals.
Proposal #1: Confirm understanding of test setup in chamber
· Option 1: Install probes in test chamber according to defined AoA and keep emulator channel independent of the AoA
· Option 2: Install probes in test chamber in 90 angle and model AoA in channel emulator
· Other options are not precluded
Observation #2: In OTA testing, we employ channel model Hemulator (4x4) between TRPs and TX-probes
Proposal #2: In corresponding simulations, we employ the same model Hemulator concatenated with a model of the chamber channel Hchamber (4x4) → Hsimulator = Hchamber ∙ Hemulator
Observation #3: Chamber channel Hchamber is not fading, but rather constant and deterministic for a given physical TX-probe and UE-panel setup (depending on AoA)
Proposal #3: We need to specify the properties of both Hchamber and Hemulator explicitly
Proposal #4: In Hemulator set H12 and H21 as all zeros, and model H11 and H22 as mutually independent 2x2 fading channels that can follow some existing 3GPP correlation model (for example 2x2 Xpol high)
Proposal #5: Define , where γ depends on AoA.
Proposal #6: We support keeping both Option 1 and Option 2 at this point of evaluation.
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