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

2 Discussion
[bookmark: _Hlk95316233]In this chapter we discuss some remaining open items focusing on channel modelling. In the previous meeting it was agreed principle to use TDL channel model in FR2 to follow FR1 testing principles. 
Whether to introduce requirements for both single-DCI and multi-DCI scenarios
· Agreement:
· For initial evaluation purpose, below transmission schemes with layer combinations considered
· Single DCI with SDM scheme: 1+1 and 2+2 as layer combination
· Multi-DCI with fully overlapping scheme: 1+1 and 2+2(high priority) as layer combination 
· Multi-DCI with non-overlapping scheme: 2+2 as layer combination
· Receiver assumption: MMSE-IRC
· Option 1: UE joint processing with 4x4  
· Option 2: UE processing with 2x2 per TRP 

In the previous meeting we agreed multi-TRP transmission schemes to be used in this WI. To evaluate the channel model proposal first, we have limited our simulation to single transmission scheme, namely to single DCI with SDM with 1+1 as layer combination. Receiver assumption is also limited to Option 1 meaning MMSE-IRC joint processing with 4x4.
AoA assumption
· Proposals
· Option 1:
· The probes shall be fixed and positioned in same planar cut of the test sphere grid (xz plane).
· There shall be a single or multiple fixed Angular offset pairs between the test probes for OTA requirements as described in R4-2219852.  
· The first probe and the second probe shall be placed in such a way that the first probe will be fixed at an AoA of 0 degrees while the AoA of the signal from the second probe can assume values of [30][,60][, 90][, 120][, 150] degrees. 
· Option 2:
· RAN4 further discuss how AoA separation is modeled in link level simulation for demod requirements.
· RAN4 further discusses how to model spatial separation in link level simulation

We have implemented proposal of multi-TRP signal model for AoA assumption for evaluation.
Issue 2-2-1: Channel model
· Tentative agreements:
· Include TDLA30-75; Other channel models are not precluded;

Issue 2-2-2: SCS/Bandwidth
· Tentative agreement:
· Encourage interested companies to provide simulation results with 120kHz/100 MHz with priority;
· Interested companies are welcome to provide simulations with 120kHz/200MHz, to investigate SNR limitations for this BW based on evaluation results;

MCS
· Proposals
· Option 1: To ensure the test feasibility as much as possible, some modification from FR1 cases should be considered such as reduce MCS and reduce number of layers based on simulation results. Use the following value for initial evaluation:

MCS
Multi-DCI based multi-TRP
non-overlapping
13,17
Single-DCI based multi-TRP
SDM
13,17

FDM SchemeA
13

· Option 2: 16QAM, 0.64; 64QAM, 0.50

In our simulation we have used TDLA30-75 channel as proposed in Issue 2-2-1 and 100 MHz bandwidth with 120kHz SCS as agreed in Issue 2-2-2. We have also used MCS 13 in Single DCI SDM transmission as agreed in WF [1].

Signal model can be defined as

where  is MIMO channel matrix between RX panel i and TRP j
 received signal vector at RX panel i
 transmitted signal vector from TRP j
p0, p1, p2, p3 are real non-negative scalar parameters
NRx is number of RX antennas per panel
NTx is number of TX antennas per TRP
H00, H10, H01 and H11 are mutually independent MIMO channels the correlation properties of which can be further discussed. Additionally, we could define RX correlation between H00 and H10, and equivalently between H01 and H11.
Proposal #1: One possible signal model for FR2 multipanel test is defined as

Trial simulation with this signal model uses TX and RX low correlation. Scalar parameters p1, p2 and p3 are defined as follows as function of p0.

Note, this definition now assumes , alternatively we could define squared sum to be 0.5 instead.
In the Table 2-1 basic simulation settings of multi-TRP Single DCI SDM Rank2 are shown. In the Table 2-2 simulation results of multi-TRP Single DCI SDM Rank2 with different p0 values are shown.
Table 2-1: Basic simulation settings of multi-TRP Single DCI SDM Rank2
	Parameter
	Value

	Transmission scheme
	Multi-TRP Single DCI SDM

	Rank
	2

	MCS
	13

	Channel
	TDLA30-75

	Bandwidth/SCS
	100Mhz/120kHz

	Carrier frequency
	29GHz

	Receiver type
	MMSE-IRC UE joint processing of 4x4





Table 2-2: Simulation results of multi-TRP Single DCI SDM Rank2 with different p0 values
	p0
	SNR @70% tput

	1.00
	12.6dB

	0.95
	11.3dB

	0.90
	10.4dB

	0.85
	10.1dB

	0.80
	9.9dB

	0.75
	9.8dB

	0.70
	9.8dB



When p0 is 1.00, all received signal in RX panel comes from single TRP. When p0 is less than 1.00, received signal in RX panel comes from both TRPs with weighted ratio. When p0 is 1/sqrt(2), received signal in RX panel comes with equal power from both TRPs.
Observation #1: The proposed signal model when using low correlation show diversity gain when transmit power is split between 2 TRPs when assuming UE joint processing with 4x4.



3 Conclusion
In this paper we provided the view on the FR2 multipanel RX downlink demodulation requirements. The following observations and proposals are made:
Proposal #1: One possible signal model for FR2 multipanel test is defined as

Observation #1: The proposed signal model when using low correlation show diversity gain when transmit power is split between 2 TRPs when assuming UE joint processing with 4x4.
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