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1 Introduction
In RAN4#108-bis, 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. We have provided simulation results of PMI reporting with proposed parameters to this meeting in [2].

Issue 1-1-4: Receiver assumption for mDCI case.
· Agreement:
· Define requirement with separate processing as a baseline for fully overlapping (1+1) and non-overlapping (2+2) scenarios.
· Other scenarios not precluded, such as fully overlapping (2+2)   
· FFS: Joint processing
· Companies to evaluate performance of both separate and joint processing for the next meeting with the objective to make a decision next meeting. A minimum set of simulation scenarios may be agreed to manage the workload for the next meeting.
· Baseline case is prioritized.

In the previous meeting it was agreed to keep both receiver options open. We suggest keeping it open until we have enough aligned simulation results of both receiver options. However, our own simulation results show that separate processing receiver assumption requires high isolation between panels to work properly [2].
Proposal #1: We propose to consider separate processing receiver assumption for mDCI fully overlapping only to (1+1) scenario due to too high isolation requirement for (2+2).
[bookmark: _Hlk149302203]Proposal #2: We are open to consider joint processing receiver assumption for mDCI fully overlapping and non‑overlapping to (2+2) scenarios if UE capability for joint processing is introduced.
Proposal #3: We propose to introduce UE capability for joint processing.


Issue 1-1-5: Receiver assumption for sDCI SDM case.
· Agreement:
· 	Evaluate joint and separate processing for sDCI.
· 	For sDCI, consider separate processing as baseline.  Joint processing is FFS.

In the previous meeting it was agreed to keep both receiver options open. We suggest keeping it open until we have enough aligned simulation results of both receiver options. However, our own simulation results show that separate processing receiver assumption requires high isolation between panels to work properly [2].
Proposal #4: We propose to consider separate processing receiver assumption for sDCI SDM only to (1+1) scenario due to too high isolation requirement for (2+2).
Proposal #5: We are open to consider joint processing receiver assumption for sDCI SDM to (2+2) scenario if UE capability for joint processing is introduced.

Issue: MCS and layer selection for sDCI SDM case.

Based on our simulation results, using MCS17 with rank 1+1 and ρ = -12dB in sDCI SDM with separate processing is feasible configuration. If we would introduce requirements using MCS17 with rank 1+1 in sDCI SDM with joint processing, we would propose to use higher cross-talk with ρ = ‑6dB to achieve adequate difference to separate processing performance. Similarly, If we would introduce requirements using MCS13 with rank 2+2 in sDCI SDM with joint processing, we would propose to use higher cross-talk with ρ = ‑6dB.
Proposal #6: We propose to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = -12dB in sDCI SDM with separate processing.
Proposal #7: We are ok to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = ‑6dB in sDCI SDM with joint processing with corresponding UE capability.
Proposal #8: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in sDCI SDM only for joint processing with corresponding UE capability.

Issue 1-1-6: MCS and layer selection for mDCI fully overlapping case.
· Agreement:
· Separate processing
· 1+1: MCS 17, ρ = -12dB 
· Other scenarios are not precluded, such as 2+2 configuration.

Based on our simulation results, using MCS17 with rank 1+1 and ρ = -12dB in mDCI fully overlapping with separate processing is feasible configuration. If we would introduce requirements using MCS17 with rank 1+1 in mDCI fully overlapping with joint processing, we would propose to use higher cross-talk with ρ = ‑6dB to achieve adequate difference to separate processing performance. Similarly, If we would introduce requirements using MCS13 with rank 2+2 in mDCI fully overlapping with joint processing, we would propose to use higher cross-talk with ρ = ‑6dB.
Proposal #9: We propose to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = -12dB in mDCI fully overlapping with separate processing.
Proposal #10: We are ok to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = ‑6dB in mDCI fully overlapping with joint processing with corresponding UE capability.
Proposal #11: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in mDCI fully overlapping only for joint processing with corresponding UE capability.

Issue 1-1-7: MCS and layer selection for mDCI non overlapping case.
· Agreement:
· Separate processing
· 2+2: MCS13, ρ = -12dB

In mDCI non-overlapping there is no inter-layer interference caused by cross-talk but ρ value can still matter because with higher cross-talk UE can benefit when it can combine signal from all RX antennas. Therefore, we would suggest using similar ρ values as we have proposed for sDCI SDM and mDCI fully overlapping schemes.
Proposal #12: We propose to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = -12dB in mDCI non‑overlapping with separate processing.
Proposal #13: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in mDCI non‑overlapping with joint processing with corresponding UE capability.

Issue 1-1-10: TR update.
<way forward>
· FFS whether to consider expanding the scope of TR 38.751 to include demodulation related evaluation and study.

In general, we are ok to consider expanding the scope of TR 38.751 to include demodulation related evaluation and study but we may need to double check required work load 
Proposal #14: We are ok to consider expanding the scope of TR 38.751 to include demodulation related evaluation and study.

Issue: Whether to adopt NT FR2 OTA enhancements when defining demodulation requirements.
Virtual cable setup agreement in RAN4#107:
· RAN4 agreed to adopt virtual cable setup to test the FR2 multi-Rx demodulation requirements.

In the RAN4#107 meeting we agreed to adopt virtual cable setup. The minimum isolation assumption was tentatively defined as 12dB that can be achieved with pure isolation or inverse channel approach. We propose to follow NR FR2 OTA enhancements WI work for their final conclusions and take those into account when defining corresponding demodulation requirements. This means that we cannot define test case with lower cross-talk power ratio ρ than the test system can guarantee isolation. We can continue our simulation work with selected ρ values and in requirement definition phase make sure the final ρ value is practical to the test system.
Proposal #15: We propose to follow NR FR2 OTA enhancements WI work for their final conclusions and take those into account when defining corresponding demodulation requirements.

Issue: Assumption on correlation model.
· Observations
· Observation 1:
· The agreed channel model is based on per TRP-panel channel.
· We would typically define antenna configuration and channel model from TRP to UE.
· There is no agreed definition of panel in RAN4
· The correlation matrix is defined across all TRPs and Rx panels
· Proposals:
· Option 1:
· Define antenna configuration, channel model and spatial correlation matrix per TRP to UE.
· Define spatial correlation matrix per TRP to UE as follows -
For TRP1 to UE:  
For TRP2 to UE:  


In the previous meeting reformulation of agreed correlation model was proposed.
Observation #1: New proposal refers to TRP-to-panel channel correlation matrix RMIMO similarly to the agreed model.
Observation #2: New proposal does not explicitly define per-TRP channels statically independent, whereas the agreed model does.
Observation #3: New proposal is mathematically equivalent to the agreed model if we assume per-TRP channels statically independent.
Proposal #16: We prefer the agreed model definition. However, we are also fine to define channel model and spatial correlation matrix per TRP to UE if preferred by majority of companies.


3 UE feature list
Proposal #17: We propose the following UE feature list for NR_FR2_multiRX_DL-Perf

	[bookmark: _Hlk149579158]Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
[bookmark: _Hlk149579047](the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	30. NR_FR2_multiRX_DL
	30-3
	Joint demodulation processing of multiple RX panels
	Supports joint demodulation processing of multiple RX panels 
	[30-1]
	Yes
	N/A
	In scenarios with cross-talk between RX panels demodulation performance is worse
	[Per band]
	TDD only
	FR2-1 only
	
	
	Optional with capability signalling




4 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:
Proposal #1: We propose to consider separate processing receiver assumption for mDCI fully overlapping only to (1+1) scenario due to too high isolation requirement for (2+2).
Proposal #2: We are open to consider joint processing receiver assumption for mDCI fully overlapping and non‑overlapping to (2+2) scenarios if UE capability for joint processing is introduced.
Proposal #3: We propose to introduce UE capability for joint processing.
Proposal #4: We propose to consider separate processing receiver assumption for sDCI SDM only to (1+1) scenario due to too high isolation requirement for (2+2).
Proposal #5: We are open to consider joint processing receiver assumption for sDCI SDM to (2+2) scenario if UE capability for joint processing is introduced.
Proposal #6: We propose to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = -12dB in sDCI SDM with separate processing.
Proposal #7: We are ok to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = ‑6dB in sDCI SDM with joint processing with corresponding UE capability.
Proposal #8: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in sDCI SDM only for joint processing with corresponding UE capability.
Proposal #9: We propose to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = -12dB in mDCI fully overlapping with separate processing.
Proposal #10: We are ok to introduce PDSCH requirements using MCS17 with rank 1+1 and ρ = ‑6dB in mDCI fully overlapping with joint processing with corresponding UE capability.
Proposal #11: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in mDCI fully overlapping only for joint processing with corresponding UE capability.
Proposal #12: We propose to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = -12dB in mDCI non‑overlapping with separate processing.
Proposal #13: We are ok to introduce PDSCH requirements using MCS13 with rank 2+2 and ρ = ‑6dB in mDCI non‑overlapping with joint processing with corresponding UE capability.
Proposal #14: We are ok to consider expanding the scope of TR 38.751 to include demodulation related evaluation and study.
Proposal #15: We propose to follow NR FR2 OTA enhancements WI work for their final conclusions and take those into account when defining corresponding demodulation requirements.
Observation #1: New proposal refers to TRP-to-panel channel correlation matrix RMIMO similarly to the agreed model.
Observation #2: New proposal does not explicitly define per-TRP channels statically independent, whereas the agreed model does.
Observation #3: New proposal is mathematically equivalent to the agreed model if we assume per-TRP channels statically independent.
Proposal #16: We prefer the agreed model definition. However, we are also fine to define channel model and spatial correlation matrix per TRP to UE if preferred by majority of companies.
Proposal #17: We propose the following UE feature list for NR_FR2_multiRX_DL-Perf
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