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1 Introduction
In RAN#101, the status report of Rel-18 WI of NR demodulation performance evolution, the work objective for advanced receiver to cancel inter-user interference for MU-MIMO is defined [1].  The work objective is to evaluate and specify advanced receiver to cancel inter-user interference for MU-MIMO. This work is split into two phases where the first phase studies the performance gain, reference receiver assumption, interference modelling, testability, required signalling overhead, as well as impact on other WGs. The initial receiver candidates are E-MMSE-IRC and R-ML. In the second phase it is expected to specify PDSCH demodulation requirements under MU-MIMO scenario with advanced receiver.

2 Discussion
2.1 Background
[bookmark: _Hlk95316233]New test cases of PDSCH with intra-cell inter-user interference were introduced in Rel-17 test specification [2]. These requirements were defined assuming MMSE-IRC receiver to mitigate co-scheduled UE interference. For Rel-18 the work objective is to evaluate and specify advanced receiver to cancel inter-user interference for MU-MIMO for improved performance over Rel-17 baseline. In the previous meeting some agreements were already achieved to initiate the study phase simulations. In the following Chapter 2.2 we will discuss receiver assumptions. Next, in the Chapter 2.3 we will discuss assistant information related issues. Next, in the Chapter 2.4 we will discuss UE capability aspects. Next, in the Chapter 2.5 we will discuss test parameters. Finally, in Chapter 2.6 we will discuss UE feature list proposal.


2.2 Reference receiver assumptions
To improve receiver performance from Rel-17 MMSE-IRC solution, new advanced receiver to cancel inter-user interference for MU-MIMO is proposed to be introduced in Rel-18. The initial receiver candidates were E-MMSE-IRC and R-ML but for requirement definition phase we have now selected R-ML as the only reference receiver.

Issue 1-1-2: Additional assumptions to the R-ML receiver 
· From R-ML receiver feature introduction perspective (e.g., applicable scenarios/assumption for signalling introduction):
· Option 1: define the applicability of the corresponding test cases for three types of UEs respectively based on UE declaration.
· Type 1: 2Rx UEs which can process up to 2 layers across target and co-scheduled UEs with R-ML receiver
· Type 2: 4Rx UEs which can process up to 2 layers across target and co-scheduled UEs with R-ML receiver
· Type 3: 4Rx UEs which can process up to 4 layers across target and co-scheduled UEs with R-ML receiver
· Option 2: define the applicability of the corresponding test cases for the three types of UEs respectively based on UE capability reporting.
· Other options are not precluded
· FFS any restriction needs or not including DMRS pattern, and maximum number of layers need to handle with R-ML receiver 
· From RAN4 requirements test set-up perspective, introducing test cases, with DMRS configuration type 1 with length 1

We are fine to define UE layer processing capability by UE declarations.
Proposal #1: We support Option 1 to define UE layer processing capability by UE declaration.



2.3 Discussion on the required information
One goal in work item description is to find if any assistant information is needed for advanced receiver. There are several open issues related to assistant information identified in the last meeting listed in WF [3]. These issues are discussed in this chapter.
Issue 1-3-1: The DMRS port information for the co-scheduled UE
· Candidate options on additional RRC based assistant signalling:
· Option 1: No need to consider additional RRC signalling for DMRS port
· Option 2: Introduce RRC signalling for upper bound on number of co-scheduled UE ports
· Option 3: Introduce RRC signalling to indicate whether there is UE with Rel-18 DMRS configuration in the whole cell existing

In the previous meeting it was agreed that signalling full information of DMRS port and frequency domain resource allocation of co-scheduled UEs would require too high signalling overhead and UE must rely on blind detection. However, in case of DMRS configurations with many DMRS ports, it would be very helpful for UE to limit DMRS port search space to limit UE complexity. This UE complexity concern can be resolved with UE capability that is discussed in Issue 1‑4‑1.
Proposal #2: We are open to introduce DMRS port related RRC signalling to limit UE’s blind detection search space of DMRS ports (related to Issue 1-4-1 UE capability).

Issue 1-3-2: Frequency domain resource allocation type for the co-UE and the target UE
· Candidate options:
· Option 1: Introduce default assumption for resource allocation type for co-UE same as targe UE. Introduce dedicated RRC signaling to indicate if the default assumption is true or false 
· Option 2: Not to have the assumption on the frequency domain resource allocation type for the co-scheduled UE

We see in practical deployment having perfectly frequency aligned UEs is not common use case. Therefore, we see that this signalling would be more only helping only in more static test scenarios, like 3GPP tests. Therefore, we support Option 2 not to have 1-bit RRC signalling for frequency domain alignment.
[bookmark: _Hlk146661302]Proposal #3: We support Option 2 not to have 1-bit RRC signalling for frequency domain alignment.

Issue 1-3-3: Additional evaluation on modulation order blind detection
· Candidate options on additional RAN4 default assumptions to assist modulation order blind detection:
· Proposal 1: RAN4 to consider default assumption of only type 1 FDRA allocation of co-UEs, and Further evaluate if UE blind MO detection capability can be extended to include 
· UE capable of blind MO detection with granularity of PRG =2/4
· UEs capable of blind MO detection within each type 1 FDRA allocation.
· UEs capable of single blind MO detection per layer.
· UEs capable of only one blind MO detection across all layers in a slot.

In general, any assistance to help modulation order blind detection would be beneficial to UEs in terms of complexity and performance. However, in previous meetings there have been concerns on network scheduling if it would need to consider too complicated conditions. Therefore, we would like to get feedback from network side, if any additional default assumptions would be feasible to consider. We are open to discuss additional default assumptions if feasible.
Proposal #4: We are open to discuss additional default assumptions if feasible.

Issue 1-3-4: New MAC-CE command to assist DMRS port blind detection
· Candidate options:
· Option 1: Introduce the following new MAC-CE command to assist DMRS port blind detection
New MAC-CE Command
 Content
Joint signal power detection across multiple PRBs/PRGs with respect to one DMRS port
1 bit: Target UE apply joint signal power detection across multiple PRBs/PRGs with respect to one DMRS port;
3 bits: Valid period for UE to apply joint signal power detection across multiple PRBs/PRGs with respect to one DMRS port. 2~16 ms


We would like proposing company to clarify some details of this proposal. Does multiple PRBs/PRGs mean full allocation matching target UE allocation or how many? Is that respect to each DMRS port, or is information per DMRS port? Initially we do not see strong need to introduce this kind of signalling. However, we are open to discuss further.
Proposal #5: We are open to discuss after further clarifications.


2.4 UE capability aspects
In this chapter we will discuss remaining open issues of UE capability aspects.
Issue 1-4-1: Capability signalling for advanced receiver for MU-MIMO
· Candidate options on capability definition for R-ML with modulation order blind detection:
· Option 1: Blind modulation order detection is based on UE capability signaling
· Option 1A: Define different capability in the scenarios indicated by DCI index 6 and 7 respectively
· Option 1B: Introduce 3 level UE capabilities: 1) Low-end UE: Support DCI 0-5; 2) Medium-end UE supporting DCI 0-6; 3) High-end UE supporting DCI 0-7
· Option 2: Blind modulation order detection is based on UE declaration


	Capability
	Bit field mapped to index
	Content

	1
	2
	3
	0
	No co-scheduled UE(s) which has same DMRS sequence as target UE exists

	
	
	
	1
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have QPSK scheduled

	
	
	
	2
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 16QAM scheduled

	
	
	
	3
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 64QAM scheduled

	
	
	
	4
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 256QAM scheduled

	
	
	
	5
	In all the PRBs allocated to the target UE, all the co-scheduled UE(s), which has the same DMRS sequence as the target UE, have 1024QAM scheduled

	
	
	
	6
	Not covered by cases corresponding to index 0~5. 
In each individual PRB allocated to the target UE, the following condition is satisfied:
Only single modulation order is allocated for the co-scheduled UE(s) which has the same DMRS sequence as the target UE, if the co-scheduled UE(s) exist

	
	
	
	7
	Others



In the previous meeting it was agreed to introduce 3-bit DCI signalling for co-scheduled UE modulation order information. In general, Rel-18 UE capability for MIMO advanced receiver is needed. We see following capability signalling options
1. Rel-18 advance receiver without blind detection of modulation order (bit-fields 0-5)
· Low-end UE
2. Rel-18 advance receiver with low complexity blind detection of modulation order (bit-fields 0-6)
· Medium-end UE
3. Rel-18 advance receiver with blind detection of modulation order (bit-fields 0-7)
· High-end/flagship UE
We see that by introducing 3 step UE capability for different category UE would help to productize advanced receiver in many UE categories.
Proposal #6: We support Option 1B to introduce 3 level UE capabilities for MIMO advanced receiver as listed.


Issue 1-4-1: Capability signalling for advanced receiver for MU-MIMO
· Candidate options on capability definition for Maximum number of layers:
· Option 1: Introduce UE capability for Maximum number of layers of co-UE or total number of layers for joint detection
· Option 2: Not to introduce such capability definition
· Option 2A: The maximum number of layers of co-UE can be derived by subtracting the scheduled MIMO layers for the target UE from maxNumberMIMO-LayersPDSCH

We see that the maximum number of layers of co-scheduled UEs can be derived by subtracting the scheduled MIMO layers for the target UE from maxNumberMIMO-LayersPDSCH.
Proposal #7: We support Option 2A.

Issue 1-4-1: Capability signalling for advanced receiver for MU-MIMO
· Candidate options on capability definition for Maximum number of DMRS ports:
· Option 1: Introduce UE capability signalling for maximum DMRS ports to be detected
· Option 2: Not to introduce such capability definition

About Maximum number of DMRS ports for blind detection it is good to enable possibility to limit UE complexity, if needed, by limiting DMRS port search space especially in case of DMRS configuration with large number of ports. If DMRS port search space is smaller than total number of DMRS ports, then it needs to be explicitly defined which DMRS ports UE will consider enabling network scheduler possibility to take this limitation into account. We propose as baseline to start DMRS port search space from the first DMRS port index. However, this could be limiting to network scheduling opportunities, and alternatively network could indicate starting DMRS port index with MAC-CE or RRC.
Observation #1: Explicit definition of DMRS port search space reduction is needed if UE capability is agreed.
Proposal #8: We support UE capability for maximum number of DMRS ports for blind detection.
Proposal #9: We propose UE DMRS search space always start from the first DMRS port index.
Proposal #10: As alternative proposal information of UE DMRS search space, like the starting DMRS port index, could be signalled by network with MAC-CE or RRC.

Issue 1-4-1: Capability signalling for advanced receiver for MU-MIMO
· Candidate options on capability definition for Maximum modulation orders of interfering DMRS ports supported:
· Option 1: UE capability signaling to inform network of the maximum modulation orders of interfering DMRS port supported
· Option 2: Not to introduce such capability definition

About UE capability for Maximum number of modulation orders of interfering DMRS ports supported, we see that by introducing 3-level UE capability for modulation order blind detection (Proposal #X), we do not need this UE capability. Therefore, we suggest other companies to consider if 3-level UE capability of modulation order blind detection regarding this aspect. 
Proposal #11: We propose considering maximum number of modulation orders of interfering DMRS ports supported related UE capability together with modulation order blind detection capability.

Issue 1-4-2: Capability granularity and details for the R-ML capability signalling
· Candidate options:
· Option 1: Align with the Rel-17 MMSE-IRC for MU-MIMO, i.e., per UE, no FDD/TDD difference, FR1 only
· Option 2: Introduce per CC per band per band combination (Per-FSPC) UE capability

We see that advanced receiver is more complex compared to Rel-17 receiver solution, so that it is needed to give UE options to manage total receiver complexity with higher capability granularity.
Proposal #12: We support Option 2 to guarantee feasible UE complexity.


2.5 Test parameters
In this chapter we will discuss remaining open issues related to test parameters.

Issue 2-1: Test cases for scenarios where R-ML receiver is not applicable
· Candidate options:
· Option 1: Do not introduce test cases for scenarios where R-ML receiver is not applicable
· Other options are not precluded

We agree that work scope should be limited to R-ML receiver tests.
Proposal #13: We support Option 1.

Issue 2-2: Test scope
· Candidate options:
· Option 1: Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO
· Both FDD 15kHz SCS with 10MHz CHBW and TDD 30kHz SCS with 40MHz CHBW
· 2Tx-2Rx with rank 1 for both target and co-scheduled UE on each PRB.
· 2Tx-4Rx with rank 1 for both target and co-scheduled UE on each PRB.
· 4Tx-4Rx, FFS the rank number for target and co-scheduled UE on each PRB.
· Option 2: Reuse the same test scope for Rel-17 MMSE-IRC for MU-MIMO except for tests for 2Tx-4Rx

We are fine to do both FDD 15kHz SCS with 10MHz CHBW and TDD 30kHz SCS with 40MHz CHBW as in Rel-17 tests. We are also fine with 2Tx-2Rx with rank 1 for both target and co-scheduled UE on each PRB and 4Tx-4Rx with rank 2 transmission for both target and co-scheduled UE on each PRB. However, to test effort we would suggest not to implement test for 2Tx-4Rx with rank 1 for both target and co-scheduled UE on each PRB as we don’t see much benefit for that. Also, RAN4 did not include 2Tx-4Rx (1+1) scenario in Phase I study phase, meaning we have not checked performance alignment with advanced receiver.
Observation #2: RAN4 did not include 2Rx-4Tx (1+1) in Phase I study phase.
Proposal #14: We support Option 2.

Issue 2-3: Co-scheduled UE number
· Candidate options:
· For the cases without modulation order blind detection:
· Option 1: 1 co-scheduled UE
· Option 2: In addition to 1 co-scheduled UE, define performance requirements based on multiple co-UEs using the same modulation order 

We see that defining requirements for R-ML receiver with 1 co-scheduled UE is sufficient for the cases without modulation order blind detection.
Proposal #15: We propose defining tests with 1 co-scheduled UE for the cases without modulation order blind detection.
Issue 2-3: Co-scheduled UE number
· Candidate options:
· For the cases with modulation order blind detection:
· Option 1: Model 2 co-scheduled UEs with different modulation orders and different FDRA
· Option 2: In addition to 1 co-scheduled UE, define performance requirements based on multiple co-UEs using the same modulation order
· Option 3: 1 co-scheduled UE

We see that defining requirements for R-ML receiver with 1 co-scheduled UE is sufficient for the cases with modulation order blind detection.
Proposal #16: We propose defining tests with 1 co-scheduled UE for the cases with modulation order blind detection.

Issue 2-4: Frequency domain resource allocation
· Candidate options:
· Option 1: Define requirements with full CHBW FDRA co-scheduled UE only
· Option 2: Cover both full and partial CHBW resource allocation, and full CHBW resource allocation for the target UE

We see that defining requirements with full frequency allocation for both target and co-scheduled UE is sufficient.
Proposal #17: We support Option 1 to define tests with full frequency allocation for both target and co-scheduled UE.

Issue 2-5: Test setting for the RAN4 agreed network default assumptions
· For phase II tests, all the RAN4 agreed network default assumptions should be valid
· FFS on the detailed RRC configuration details pending decisions on the signalling design

[bookmark: _Hlk146703902]We see that defining requirements with using RAN4 default assumptions only is sufficient.
Proposal #18: We support defining requirements with using RAN4 default assumptions only.

Issue 2-6: MCS Table
· Candidate options on the RRC assistant information configuration on the MCS table:
· Option 1:
· For the cases without modulation order blind detection (UE informed DCI index 1-5), no need for the network to inform such information to the UE
· For the cases with modulation order blind detection (UE informed DCI index 6), FFS the RRC signaling configuration details after decisions are made
· Other options are not precluded.

For the cases with modulation order blind detection (UE informed DCI index 6 or 7) RAN4 decided to add new RRC signalling to assist UEs in modulation order blind detection. This information has to be signalled in corresponding tests.
Proposal #19: We propose to use new RRC signalling to inform target UE of co-scheduled UE MCS table.

Issue 2-6: MCS Table
· Candidate options on MCS Table1 for the test configuration:
· Option 1: The maximum MCS table is 256QAM or 64QAM MCS table, i.e., 1024QAM is not covered
· Option 2: Use MCS Table1

We see that defining requirements with using 64QAM MCS table is sufficient.
Proposal #20: We support Option 2 to define requirements with using 64QAM MCS table.

Issue 2-7: Precoder selection for co-scheduled UE
· Candidate options
· Option 1: Only consider orthogonal PMI selection with the target UE
· Option 2: Use the randomized precoder for co-scheduled UE which is not equal to any column of the precoder matrix of target UE
· Option 3: consider both random PMI and orthogonal PMI
· Option 3A: Consider random PMI selection for rank 1+1, and consider orthogonal PMI selection for rank 2+2

Based on Phase I simulation study we see that defining requirements following Rel-17 precoder options is sufficient. Therefore, we propose to use non-orthogonal PMI selection for Rank 1 tests, and orthogonal PMI selection for Rank 2 tests.
Proposal #21: We support Option 3A to use non-orthogonal PMI selection for Rank 1 tests, and orthogonal PMI selection for Rank 2 tests.

Issue 2-8: Test setting for UEs not supporting modulation order blind detection
· Candidate options on Test with DCI index 1-5 configured (Tests #1-1):
· Option 1: Define Tests #1-1 with 1 co-scheduled UE and full FDRA
· Option 2: In addition to the Tests with 1 co-UE, consider cases with 2 co-UEs having same modulation order

We see that defining requirements with 1 co-scheduled UE only is sufficient.
Proposal #22: We support Option 1 to use 1 co-scheduled UE only.

Issue 2-8: Test setting for UEs not supporting modulation order blind detection
· Candidate options on Test with DCI index 6 configured (Tests #1-2):
· Option 1: In addition to Tests #1-1, define Tests #1-2 to verify UE E-IRC receiving process under the same test parameters with Tests #1-1
· Option 2: Do not introduce test cases for scenarios where R-ML receiver is not applicable

As discussed in Issue 2-1, we agree that work scope should be limited to R-ML receiver tests. Therefore, we do not support introducing test with E-MMSE-IRC receiver. Also, performance difference between legacy Rel-17 MMSE-IRC and E‑MMSE‑IRC is negligible.
Proposal #23: We support Option 2 not to introduce tests with E-MMSE-IRC.

Issue 2-9: Test setting for UEs supporting modulation order blind detection
· Candidate options on Test with DCI index 1-5 configured (Test #2-1):
· Option 1: In addition to Tests #2-1, Define Tests #2-1 to verify UE R-ML receiving process with modulation order information with 1 co-scheduled UE and full FDRA
· Other options are not precluded.

We see that defining requirements following test configurations without modulation order blind detection is sufficient, meaning 1 co-scheduled UE with full frequency domain allocation.
Proposal #24: We support Option 1 to use 1 co-scheduled UE only as in proposed Test 1-1.

Issue 2-9: Test setting for UEs supporting modulation order blind detection
· Candidate options on Tests with DCI index 6 configured (Tests #2-2):
· Option 1: Define Tests #2-2 to verify UE R-ML process with modulation order blind detection
· Option 1A: Model 2-co-scheduled UEs with different modulation order and different FDRA
· Option 1B: Follow test settings from test without modulation order blind detection except DCI signalling
· Option 1C: Model 1-co-scheduled UE with partial FDRA and single modulation order
· Option 1D: Only consider rank 1+1 with QPSK for the co-UE

We see that defining requirements following test configurations without modulation order blind detection is sufficient, meaning 1 co-scheduled UE with full frequency domain allocation. For full test coverage it could be considered to use 2 co-scheduled UEs with different frequency domain allocation.
Proposal #25: We support Option 1B to use 1 co-scheduled UE only as in proposed Test 2-1.

Issue 2-9: Test setting for UEs supporting modulation order blind detection
· Candidate options on Test with DCI index 7 configured (Test #2-3):
· Option 1: Introducing tests for R-ML with modulation order blind detection, with DCI index 7
· Other options are not precluded.

We see that defining requirements following test configurations without modulation order blind detection is sufficient, meaning 1 co-scheduled UE with full frequency domain allocation. For full test coverage it could be considered to use 2 co-scheduled UEs with different DMRS port allocation and with overlapping frequency domain allocation.
Proposal #26: We support Option 1 to use 1 co-scheduled UE only as in proposed Test 2-1.

Issue 2-10: Modulation order for the co-scheduled UE
· Candidate options:
· For the test cases without modulation order blind detection (for Tests#1-1 and Tests#2-1 if defined):
· Option 1: QPSK for rank 1+1, and 16QAM for rank 2+2 tests
· Option 2: QPSK for both rank 1+1 and rank 2+2 tests
· Option 3: 16QAM for both rank 1+1 and rank 2+2 tests
· Option 4: Cover both QPSK and 16QAM for rank 1+1, and QPSK for rank 2+2 tests

To achieve measurable performance gains with advanced receiver, we should select lower modulation order to co-scheduled UE than target UE is being scheduled. Therefore, we suggest selecting QPSK modulation order for co-scheduled UE in all tests without modulation order blind detection.
Proposal #27: We support Option 2 to achieve better gains over baseline receiver.

Issue 2-10: Modulation order for the co-scheduled UE
· Candidate options:
· For the cases with modulation order blind detection (for Tests#1-2 and Tests#2-2 if defined):
· Option 1: Follow test settings from test without modulation order blind detection
· Option 2: Model 1 co-scheduled UEs with QPSK, for both rank 1+1 and rank 2+2 tests
· Option 3: QPSK only
· Option 4: Model 2 co-scheduled UEs with QPSK and 16QAM respectively, for both rank 1+1 and rank 2+2 tests
· Option 5:
· For rank 1+1: Co-scheduled UE1 with Partial CHBW allocation and QPSK, co-scheduled UE2 with Partial CHBW allocation and 16QAM
· For rank 2+2: Co-scheduled UE1 with Partial CHBW allocation and 16QAM, co-scheduled UE2 with Partial CHBW allocation and 64QAM

To achieve measurable performance gains with advanced receiver, we should select lower modulation order to co-scheduled UE than target UE is being scheduled. Therefore, we suggest selecting QPSK modulation order for co-scheduled UE in all tests with modulation order blind detection.
Proposal #28: We support Option 3 to achieve better gains over baseline receiver.

Issue 2-11: Detailed test parameters
· Candidate options on rank 1+1 tests with 2T2R:
· Option 1
· Target MCS: 13 (Table 1)
· MIMO configuration: ULA medium 
· Channel: TDLC300-100
· Other options are not precluded.

We see that defining requirements following Rel-17 test configurations with MCS13, low antenna correlation, TDLC300-100 channel, and non-orthogonal random precoding would be sufficient.
Proposal #29: We propose to use MCS13, low antenna correlation and TDLC300-100 channel

Issue 2-11: Detailed test parameters
· Candidate options on rank 1+1 tests with 2T4R:
· Option 1
· Target MCS: 13 (Table 1)
· MIMO configuration: ULA Low
· Channel: TDLA30-10
· Option 2
· MIMO configuration: ULA medium
· Channel: TDLC300-100

As stated in Issue 2-2, we do not see need to define requirements for 2T4R configuration. It is sufficient to test UEs with 4 receiver antennas only with 4T4R test to limit test efforts.
Proposal #30: We propose not to introduce rank 1+1 tests with 2T4R.

Issue 2-11: Detailed test parameters
· Candidate options on rank 2+2 tests with 4T4R:
· Option 1
· Target MCS: 17 (Table 1)
· MIMO configuration: 4T4R ULA Low
· Channel: TDLA30-10
· Other options are not precluded.

We see that defining requirements mostly following Rel-17 test configurations with MCS13, XP medium antenna correlation, TDLA30-10 channel, and orthogonal random precoding would be sufficient. We see that Option 1 proposal is modest in terms of advanced receiver performance gain compared to 1+1 proposals. Therefore, we propose to use additional antenna correlation as shown in our new simulations in [4] for increased performance gain.
Proposal #31: We propose to use MCS13, XP medium antenna correlation and TDLA30-10 channel

Issue 2-12: Other parameters
· Candidate options:
· Option 1: Reuse the phase I simulation assumptions as a start point
· Other options not precluded

We see that for other parameters in the phase I simulation assumptions are a good starting point.
Proposal #32: We propose using other parameters in the phase I simulation assumptions as a starting point.



2.6 UE feature list
Proposal #33: We propose the following UE feature list for NR_demod_enh3

	[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

	36.
NR_demod_enh3
	36-1
	Support of requirements for advanced receiver in MU‑MIMO scenarios
	Supports new DCI field for network assistance signalling without modulation order blind detection of co-scheduled UEs
	
	Yes
	N/A
	UE does not follow the requirements (Fallback to Rel‑17 MU‑MIMO requirements)
	[Per FSPC]
	
	FR1
	
	
	Optional with capability signalling

	36.
NR_demod_enh3
	36-2
	Support of co-scheduled UE modulation order blind detection
	Supports modulation order blind detection of co-scheduled UEs
	36-1
	Yes
	N/A
	UE does not follow the requirements that require modulation order blind detection of co-scheduled UEs
	[Per FSPC]
	
	FR1
	
	Candidate value options:

- {Supported,
Not supported}

- {All supported, Partial support,
Not supported
	Optional with capability signalling




3 Conclusion
In this paper we provided the view on the advanced receiver to cancel inter-user interference for MU-MIMO. The following observations and proposals are made:
Proposal #1: We support Option 1 to define UE layer processing capability by UE declaration.
Proposal #2: We are open to introduce DMRS port related RRC signalling to limit UE’s blind detection search space of DMRS ports (related to Issue 1-4-1 UE capability).
Proposal #3: We support Option 2 not to have 1-bit RRC signalling for frequency domain alignment.
Proposal #4: We are open to discuss additional default assumptions if feasible.
Proposal #5: We are open to discuss after further clarifications.
Proposal #6: We support Option 1B to introduce 3 level UE capabilities for MIMO advanced receiver as listed.
Proposal #7: We support Option 2A.
Observation #1: Explicit definition of DMRS port search space reduction is needed if UE capability is agreed.
Proposal #8: We support UE capability for maximum number of DMRS ports for blind detection.
Proposal #9: We propose UE DMRS search space always start from the first DMRS port index.
Proposal #10: As alternative proposal information of UE DMRS search space, like the starting DMRS port index, could be signalled by network with MAC-CE or RRC.
Proposal #11: We propose considering maximum number of modulation orders of interfering DMRS ports supported related UE capability together with modulation order blind detection capability.
Proposal #12: We support Option 2 to guarantee feasible UE complexity.
Proposal #13: We support Option 1.
Observation #2: We did not include 2Rx-4Tx (1+1) in Phase I study phase.
Proposal #14: We support Option 2.
Proposal #15: We propose defining tests with 1 co-scheduled UE for the cases without modulation order blind detection.
Proposal #16: We propose defining tests with 1 co-scheduled UE for the cases with modulation order blind detection.
Proposal #17: We support Option 1 to define tests with full frequency allocation for both target and co-scheduled UE.
Proposal #18: We support defining requirements with using RAN4 default assumptions only.
Proposal #19: We propose to use new RRC signalling to inform target UE of co-scheduled UE MCS table.
Proposal #20: We support Option 2 to define requirements with using 64QAM MCS table.
Proposal #21: We support Option 3A to use non-orthogonal PMI selection for Rank 1 tests, and orthogonal PMI selection for Rank 2 tests.
Proposal #22: We support Option 1 to use 1 co-scheduled UE only.
Proposal #23: We support Option 2 not to introduce tests with E-MMSE-IRC.
Proposal #24: We support Option 1 to use 1 co-scheduled UE only as in proposed Test 1-1.
Proposal #25: We support Option 1B to use 1 co-scheduled UE only as in proposed Test 2-1.
Proposal #26: We support Option 1 to use 1 co-scheduled UE only as in proposed Test 2-1.
Proposal #27: We support Option 2 to achieve better gains over baseline receiver.
Proposal #28: We support Option 3 to achieve better gains over baseline receiver.
Proposal #29: We propose to use MCS13, low antenna correlation and TDLC300-100 channel
Proposal #30: We propose not to introduce rank 1+1 tests with 2T4R.
Proposal #31: We propose to use MCS13, low antenna correlation and TDLA30-10 channel
Proposal #32: We propose using other parameters in the phase I simulation assumptions as a starting point.
Proposal #33: We propose the following UE feature list for NR_demod_enh3











4 Reference
[1] RP-232250, “Status report for NR demodulation requirement evolution”, China Telecom
[2] 3GPP TS 38.101-4 V17.9.0 (2023-06), “User Equipment (UE) radio transmission and reception; Part 4: Performance requirements (Release 17)”
[3] R4-2316915, “WF on advanced receiver for MU-MIMO scenario”, China Telecom
[4] R4-2318559, “Simulation results of Advanced receiver to cancel inter-user interference for MU-MIMO”, MediaTek
