3GPP TSG-RAN WG4 Meeting #106	R4-2302929
Athens, GR, 27 Feb - 03 Mar, 2023

Source:	China Telecom
Title:	WF on advanced receiver for MU-MIMO scenario
Agenda Item:	9.18.3
Document for:	Approval
<Topic 1 Reference receiver assumptions >
Issue 1-1: Reference receiver assumption for E-MMSE-IRC

,
 .

Issue 1-2: Reference receiver assumption for R-ML
· Option 1: UE perform RML algorithm for serving and all co-scheduled UEs in the cell
· Option 2: UE perform RML algorithm for serving layer(s) + x interference layer(s)
· Option 2A: x depends on UE’s capability of modulation order detection and perform E-IRC algorithm for rest interference layers
· Option 3: UE can perform R-ML algorithms in the scenario with one additional co-scheduled UE (besides the UE under test) on all the interfering layers at each slot on the same frequency domain resource

Issue 1-3: Reference receiver for phase I simulation
· Consider both R-ML and E-IRC in initial evaluation stage

<Topic 2: Interference modeling and simulation assumptions for Phase I >
Issue 2-1: The number of co-scheduled UEs
· For initial evaluation stage 
· At least 1 co-scheduled UE 
· FFS whether more than 1 co-scheduled UE need to be considered, interested companies are encouraged to bring analysis and evaluation results

Issue 2-2: Rank allocation for the target and co-scheduled UEs, with 1 co-scheduled UE
· Agreement on ‘rank number for target UE + rank number for co-scheduled UE’:
· 2Rx UE: 1+1
· 4Rx UE: 2+2 and 1+3 

Issue 2-3: Rank allocation for the target and co-scheduled UEs, with 2 co-scheduled UEs
· Proposals on ‘rank number for target UE + rank number for the 1st co-scheduled UEs + rank number for the 2nd co-scheduled UEs’:
· Option 1: Rank 1+1+1
· Agreement:
· Option 1 for interested companies to bring evaluation results in initial study stage

Issue 2-4: DMRS port configurations for the target and co-scheduled UEs
· Use different CDM groups for:
· rank 2 (DMRS port 0, 1) + 2 (DMRS port 2, 3)
· rank 1 (DMRS port 3) +3 (port 0, 1, 2)
· rank 1 (DMRS port 0 for target UE) +1 (port 1) +1 (port 2)
· Use the same CDM group for rank 1+1

[bookmark: _Hlk128609640]Issue 2-5: DMRS sequence for the co-scheduled UE
· For initial simulation in phase I, assume the scrambling ID for DMRS sequence is the same for the target UE the co-scheduled UE(s), while whether this assumption is always valid is to be discussed separately. 

Issue 2-6: MCS for the target UE
· Cover MCS 13 for rank 1 and rank 2 for initial simulation
· Further discuss whether to cover MCS 4 for rank 1 and MCS 19 for rank 2 in the next meeting
· The assumption can be updated later based on available results.

Issue 2-7: Modulation order for the co-scheduled UE
· For R-ML, E-IRC and IRC (baseline in Rel-17, for performance comparison purpose) for initial simulation
· For rank 1+1: QPSK (high priority for the next meeting)
· For rank 2+2: 64QAM (high priority for the next meeting)
· For rank 2+2: QPSK (high priority for the next meeting)
· For rank 1+3: 16QAM (high priority for the May meeting)
· For rank 1+1 (64QAM) +1 (QPSK) (lower priority)
· For rank 1+1 (64QAM) +1 (16QAM) (lowest priority)
· Other options on the modulation order for co-scheduled UE are not precluded.
· These assumptions can be updated in the next meeting based on available simulation results.

Issue 2-8: Antenna configuration
· For initial simulation in Phase I
· For rank 1+1: cover 2T2R
· For rank 2+2, rank 1+3, rank 1+1+1: 4T4R

Issue 2-9: Channel model
· For initial simulation assumptions:
· Use TDLC300-100 when the rank of the target UE is 1
· Use TDLA30-10 and TDLC300-100 when the rank of the target UE is 2
· The assumption can be updated later based on available results.

Issue 2-10: Antenna correlation
· For initial simulation in Phase I only:
· Rank 1+1: ULA medium
· Rank 1+1+1: ULA medium A, XPL medium
· Rank 2+2, 1+3: ULA Low
· The assumptions can be updated later based on available results

Issue 2-11: PDSCH resource allocation for the target and co-scheduled UE
· For initial simulation in phase I, cover scenario 1, further discuss whether to cover scenario 2 in the next meeting
· Scenario 1: Maximum transmission bandwidth configuration for all UEs.
· Scenario 2: Maximum transmission bandwidth configuration for the target UE and partial transmission bandwidth configuration for the co-scheduled UEs.
· Full OFDM symbol allocation for both scenarios.

Issue 2-12: Precoder selection target and co-scheduled UEs
· Single panel Type 1
· Random PMI selection for the target UE
· Cover both orthogonal and random PMI selection (same as Rel-17 approach) for the co-scheduled UE in phase I
· The assumption can be updated later base on the available results. 

Issue 2-13: QCL assumptions 
· Assume all scheduled DMRS ports have same QCL assumptions

Issue 2-14: Assumptions on the required information
· For initial simulation in Phase I, assume the needed parameters of the co-scheduled UE are all known to UE, which is the upper bound for the potential performance gain.
· Meanwhile, discuss in parallel on the potential ways of obtaining each of the needed parameters as in Sub-topic 3 in Phase I.

Issue 2-15: Evaluation metric
· The SNR @ %70 of maximum throughput as the phase I evaluation metric and use the MMSE-IRC receiver as the baseline

Issue 2-16: Other parameters and assumptions
· Reuse the Rel-17 MMSE-IRC phase I evaluation assumptions captured in TR38.833 as a start point.

Issue 2-17: Collection of phase I simulation results
· Companies are encouraged to provide the initial phase I simulation results for the next meeting.
· The draft simulation result collection template will be shared offline before the next meeting.

<Topic 3: Required information required for the candidate receivers>
Sub-topic 3-1: Information required for both E-MMSE-IRC and R-ML
Issue 3-1-1: The presence of co-scheduled UE
· Whether this information is needed:
· [bookmark: _Hlk127895542]UE should know the presence of MU-MIMO transmission
· If needed, how could be obtained by the UE:
· Option 1: Blind detection should be studied 
· Option 2: By assistant information signalling

Issue 3-1-2: The DMRS sequence information for the co-scheduled UE
· Whether this information is needed:
· UE should know the DMRS sequence information for the co-scheduled UEs
· If needed, how could be obtained by the UE:
· Option 1: UE assumes the DMRS sequences for all co-scheduled UEs are always the same with that of the target UE
· Option 2: Blind detection should be studied
· Option 2A: UE can assume DMRS parameters in DMRS-DownlinkConfig is same for all UEs. It is desirable to assign different DMRS sequence initialization seed, nSCID ∈ {0, 1} between different CDM group users. For nSCID ∈ {0, 1}, UE can either perform blind detection or require signaling. 
· Option 3: By assistant information signalling
· Option 3A: Assistant information on whether scrambling sequences are aligned between the target UE and all the co-scheduled UEs

Issue 3-1-3: The DMRS port information for the co-scheduled UE
· Whether this information is needed:
· UE should know the DMRS port information for the co-scheduled UEs
· If needed, how could be obtained by the UE:
· Option 1: Blind detection should be studied
· Option 2: By assistant information signalling

Issue 3-1-4: Precoding granularity for the co-scheduled UE
· Whether this information is needed:
· Option 1: UE needs to know the pre-coding granularity of co-scheduled UEs
· Other options are not precluded
· If needed, how could be obtained by the UE:
· Option 1: RAN4 to discuss whether could be obtained by UE performing per PRB detection
· Other options are not precluded

Issue 3-1-5: DMRS power boosting for the co-scheduled UE
· Option 1: Discuss whether same DMRS power boosting assumed for paired UE is typical scenario
· Other options are not precluded

[bookmark: _Hlk127812799]Issue 3-1-6: The transmission power ratio of co-scheduled users PDSCH to own PDSCH
· Whether this information is needed:
· Option 1: UE should know the transmission power ratio of co-scheduled users PDSCH to own PDSCH
· Other options are not precluded
· If needed, how could be obtained by the UE:
· Option 1: Blind detection should be studied
· Other options are not precluded

Issue 3-1-7: Time domain resource allocation information of the co-scheduled UE
· Proposals:
· Option 1: UE assumes the same OFDM symbols for the PDCCH and PDSCH for the target and the co-scheduled UEs 
· Option 2: UE needs to know the time domain allocation in case it is not the same with the target UE
· Option 3: Assistant signalling should be introduced
· Whether all the serving PDSCH symbols are interfered by the same set of co-scheduled UEs
· If not, which serving PDSCH symbols are interfered by the same set of co-scheduled UEs 

Issue 3-1-8: Frequency domain resource allocation information of the co-scheduled UE
· Whether this information is needed:
· Option 1: UE should know the frequency domain resource allocation information of the co-scheduled UE
· Option 2: UE needs to know the frequency domain allocation in case it is not the same with the target UE
· If needed, how could be obtained by the UE:
· Option 1: RAN4 to discuss whether could be obtained by UE performing per PRB detection
· Option 2: UE shall assume that interference UEs have same PDSCH resource allocation as its own PDSCH
· Option 3: By assistant information signalling

Sub-topic 3-2: Additional information required for R-ML
Issue 3-2-1: The modulation order information of the co-scheduled UE
· Whether this information is needed:
· UE with R-ML should know the modulation order information for each co-scheduled layer
· If needed, how could be obtained by the UE:
· Option 1: Blind detection should be studied
· Option 2: By assistant information signalling the modulation order information
· Option 3: Introduce the following signaling to reduce the search space
· MCS Table for each co-scheduled UE;
· Number of co-scheduled UEs in each slot on each RB

Issue 3-2-2: RS location information of the co-scheduled UE
· Option 1: UE assumes the target PDSCH is not overlapped with the CSI-RS of the co-scheduled UE
· Option 2: Assistant signaling should be introduced
· Whether the interference signal contains one or more PT-RS or CSI-RS resources transmitted for the co-scheduled UEs

Sub-topic 3-3:	Signalling for network assistant information if introduced
Issue 3-3-1: Signalling for the network assistant information (If introduced)
· Option 1: RRC and MAC-CE signaling
· Option 2: DCI

Issue 3-3-2: Granularity of the network assistant signalling (If introduced)
· Option 1: For the whole bandwidth of serving UE considering the overhead limitation
· Other options are not precluded
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