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Background
Based on the assignment of TU, it’s time to start to open discussion on further advanced receiver to mitigate the intra cell inter user interference in this meeting. Based on WID [1], following objectives are to be considered:
	· Evaluate and specify advanced receiver to cancel inter-user interference for MU-MIMO
· Phase I: Study the performance gain, reference receiver assumption, interference modelling, testability, required signalling overhead, as well as impact on other WGs 
· Further discuss reference receiver assumption with below candidates
· E-MMSE-IRC
· R-ML
· Target scenario: Focus on slot based transmission 
· Phase II (if any pending on the conclusion for phase I): 
· Specify PDSCH demodulation requirements under MU-MIMO scenario with advanced receiver
· Note: As baseline, performance requirements shall be specified under single reference receiver assumption. This baseline can be revisited at RAN #100 if necessary.


Considering this is first meeting of phase I, we will focus on studying the performance for different receiver assumptions based on given interference modelling and simulation assumptions. This paper can be divided to three parts. Firstly we provide our views on interference modelling, receiver assumptions and network signalling only for study purpose. Secondly we provide our initial simulation results and give our corresponding observations. Finally we provide our views on requirements definition to be specified in TS 38.101-4 based on the observations on our simulation results.
Discussions
Interference modelling 
Number of co-scheduled UEs
In Rel-17, RAN4 only considered one co-scheduled UE to simplify the test setup. Allocating one co-schedule UE is enough to verify the target UE’s capability of suppressing cross layer interference. Hence we suggest to follow this configuration and consider one co-scheduled UE for Rel-18 MU-MIMO advanced receiver studying.
Allocated DMRS ports
In Rel-17 SI, RAN4 studied performance gain for MMSE-IRC receiver under scenarios with Rank1+1, Rank 2+1 and Rank 2+2. In Rel-18, we suggest to consider Rank 1+3 additionally since it has more interference layers and more performance gain for advanced receiver can be expected. 
Scrambling ID
In Rel-17, same scrambling ID for target UE and co-scheduled UE were considered for MMSE-IRC receiver requirements definition. Scrambling ID has no impact on performance without interference channel estimation processing. However, in Rel-18, interference channel estimation is necessary for both candidate advanced receivers. Hence UE is expected to know the DMRS sequence (scrambling ID) of all interferences to be mitigated. Configuring same scrambling ID for target UE and co-schedule UEs makes it easy to perform interference presence detection and interference channel estimation since DMRS signals scheduled in all ports are orthogonal and target UE can just mitigate the potential interference scheduled in orthogonal DMRS ports. However, with different Scrambling IDs configured, UE must perform blind detection of scrambling ID in range from 0 to 65535 which is impossible work. Hence we suggest to apply Rel-18 advanced receiver to the scenario that only same scrambling IDs are configured for serving UE and co-scheduled UE(s) and not to consider different scrambling ID.
Codebook selection
Type I SP codebook and Type II codebook are two candidate options for Rel-17 MMSE-IRC receiver performance requirements definition and type I codebook is selected eventually. Compared to type I codebook, type II codebook has finer angle field for spatial multiplexing which leads to less interference. Meanwhile, more performance gain can be observed with larger interference. Moreover, random PMI is always configured for tested UE which means no performance difference can be observed between type I and type II codebook. Therefore, we suggest to use type I SP codebook for evaluation to simplify the test.
As for PMI selection for co-scheduled UE. In Rel-17, RAN4 has considered following PMI selection options:
· PMI selection option 1: Select PMI to ensure the precoding matrix of serving UE and co-scheduled UE are orthogonal.
· PMI selection option 2: Select PMI to ensure the any column of precoding matrix of serving UE is not equal to any column of co-scheduled UE.
Based on our simulation results shown in Section 3, compared to PMI selection option 1, PMI selection option 2 leads to larger interference so that more performance gain for advanced receiver compared to MMSE-IRC can be observed but the performance gain for PMI selection option 1 is still significant in some cases. We understand it is normal to make signals orthogonal as much as possible in the real deployment. Therefore, we suggest to study the performance for both PMI selection options in Phase I and choose orthogonal PMI as 1st priority for requirements definition in phase II, random PMI is considered only if the performance gain for orthogonal PMI is not sufficient to define the requirements.
Propagation conditions 
Based on the principle of MMSE-IRC algorithm, target UE estimates Ruu matrix within several RBs which is inaccurate especially for large selective fading propagation conditions since average processing will cause estimation error which means MMSE-IRC receiver has poor performance in large fading channel. Hence we suggest to only consider TDLC300-100 in phase I to reduce simulation work.
Observation 1:  Performance of MMSE-IRC is susceptible to large selective fading propagation conditions due to the inaccuracy of interference+ noise covariance matrix estimation.
Antenna configuration 
RAN 4 always use ULA for demodulation test and XPL for CSI test. Compared to XPL, ULA leads to larger interference so more performance gain for advanced receiver over MMSE-IRC can be observed.  For antenna correlation, we suggest to consider medium correlation for low Rank allocation (Rank 1+1, Rank2+1) and Low correlation for high Rank allocation (Rank 2+2 and Rank 1+3). The reason is that RML receiver has advantage only under conditions with higher antenna correlation or higher Rank allocation.
· Rank 1+1: ULA medium (which is the same antenna with that of Rel-15 RML test with Rank2)
· Rank 2+1: ULA medium A (which is the same antenna with that of Rel-15 RML test with Rank3)
· Rank 1+3 and Rank 2+2: ULA Low 
Make Down-selection for requirements definition in phase II.
MCS 
MCS 4, 13 and 19 are three candidate options in Rel-17 MMSE-IRC receiver SI and MCS 13 is selected for requirements definition eventually. MCS has no impact on complexity of MMSE-IRC/E-MMSE-IRC but large impact on the complexity of RML receiver due to constellation search processing since higher modulation order means larger constellation set. Keeping the balance of test complexity and test coverage, we think MCS13 is a good choice. 
In Rel-17, RAN4 assumed that 16QAM random symbol is configured for co-scheduled UE. Co-scheduled UE’s modulation order has no impact on MMSE-IRC/E-MMSE-IRC performance but large impact on performance and complexity of RML receiver. We suggest to configure 16QAM random symbol for co-scheduled UE.
Observation 2: MMSE-IRC/E-MMSE-IRC are agnostic and robust to modulation order but RML is susceptible to modulation order of both serving UE and co-scheduled UE, 64QAM and 256QAM make it complex for target UE to perform constellation traversal and performance degradation can be observed with simplified algorithm.
Others
For others we suggest to reuse the typical Rel-15 assumptions:
· Bandwidth/SCS: 10MHz/15kHz for FDD and 40MHz/30kHz for TDD
· Type A PDSCH mapping with starting symbol 2 and duration 12
· DMRS Type 1 with 1+1
· TDD pattern: 7D1S2U
Based on the above analysis, we propose the following:
Proposal 1: Consider following configurations for evaluation in Phase I:
· Number of co-scheduled UE:
· 1
· Rank allocation:
· Rank 1+1: Serving UE: Port 1000, co-scheduled UE: Port 1001. Number of DMRS CDM groups without data for both UEs: 1
· Rank 2+1: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002. Number of DMRS CDM groups without data for both UEs: 2
· Rank 2+2: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002 and 1003. Number of DMRS CDM groups without data for both UEs: 2
· Rank 1+3: Serving UE: Port 1000, co-scheduled UE: Port 1001, 1002 and 1003. Number of DMRS CDM groups without data for both UEs: 2
· Antenna configuration
· Rank 1+1: ULA medium
· Rank 2+1: ULA medium A
· Rank 1+3 and Rank 2+2: ULA Low 
· Propagation conditions 
· TDLC300-100
· PMI selection
· Type I single panel codebook for target UE.
· PMI selection
· Option 1: Select PMI to ensure the precoding matrix of serving UE and co-scheduled UE are orthogonal.
· Option 2: Select PMI to ensure the any column of precoding matrix of serving UE is not equal to any column of co-scheduled UE.
· Consider PMI selection option 1 as 1st priority in Phase II, PMI selection option 2 is only considered when performance gain for PMI selection option 1 is not enough to define requirements.
· Scrambling ID
· Apply Rel-18 advanced receiver to the scenario that only same scrambling IDs are scheduled for serving UE and co-scheduled UE(s) and not to consider different scrambling ID.
· MCS
· MCS13 for serving UE and 16QAM random symbol for co-scheduled UE
· Bandwidth/SCS: 
· 10MHz/15kHz for FDD and 40MHz/30kHz for TDD
· PDSCH configuration 
· Type A PDSCH mapping with starting symbol 2 and duration 12
· DMRS configuration 
· DMRS Type 1 with 1+1
· TDD pattern: 
· 7D1S2U, S=6D+4G+4U
Receiver assumptions
Candidate receiver types are shown as follows:
MMSE-IRC receiver
MMSE-IRC receiver can be expressed as follows:

E-MMSE-IRC receiver
E-MMSE-IRC receiver can be expressed as follows:

Compared to MMSE-IRC receiver, E-MMSE-IRC can be understood as that interference plus noise covariance matrix is estimated per RE by using channel matrix of interference.
RML receiver
UE have following two potential processing methods for RML receiver:
· Option 1: UE only perform RML algorithm for serving layer(s) and perform E-IRC algorithm for rest interference layers.
· Option 2: UE perform RML algorithm for serving layer(s) + x interference layer(s), x depends on UE’s capability of modulation order detection and perform E-IRC algorithm for rest interference layers (If possible).
· Note: For E-IRC algorithm, Ruu is calculated by channel estimation results of co-scheduled UE, which is advanced to IRC for minimum requirements definition in previous release.
For option 2, it is noted that complexity of modulation order detection increases exponentially with the number of interference layers increases. Target UE has to traverse modulation order combinations for all interference layers independently with each layer having {QPSK, 16QAM, 64QAM, 256QAM} 4 possibilities. Hence, it is challengeable for UE to perform modulation order blind detection for larger than 1 interference layers (16 combination possibilities for 2 interference layers).
Based on the observation 7 below, it is obvious that the more interference layers performed with RML algorithm, the better of the performance. Hence RAN4 should focus on option 2 to apply RML algorithm for more layers to guarantee good performance. At the same time it is necessary to introduce network signalling to help UE reduce modulation order blind detection complexity. .
Proposal 2:  RAN4 should focus on RML receiver with ML algorithm applied for both serving layer(s) and interference layer(s).  Meanwhile, RAN4 should study how to introduce network signalling to help UE reduce the modulation order blind detection complexity.
QCL assumptions
RAN1 specifies that UE can assume same QCL assumption for DMRS ports in the same CDM group. Based on the MU-MIMO model, target UE sees the same physical channel characteristics from signals scheduled in all DMRS ports. Hence this QCL assumption can be extended to all DMRS ports.
Proposal 3: RAN4 defines performance requirements for Rel-18 advanced receiver assuming that all scheduled DMRS ports have same QCL assumptions
DMRS power boosting
DMRS power boosting depends on number of DMRS CDM groups without data which is specified in TS 38.214. We copy it as following for convenience:
Table 2-1: The ratio of PDSCH EPRE to DM-RS EPRE
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB


[bookmark: m_5316982126202528146__Hlk120878686]The number of DMRS CDM groups without data is informed as UE specific by DCI format 1_1. If not scheduled in all DMRS CDM groups, target UE can’t know the DMRS power boosting value of co-scheduled UEs in some cases. For example, as descripted in Figure 2-2, target UE is scheduled in port 1000 with number of DMRS CDM groups without data equalling to 2, this UE can’t know the number of DMRS CDM groups without data of co-scheduled UE since it can be 1 (case2, co-scheduled UE is scheduled in CDM group 1) or 2(case1, co-scheduled UE is scheduled in both CDM group 1 and CDM group 2). That will lead to different DMRS power boosting value of co-scheduled UE.
[image: cid:image004.jpg@01D93630.0DE54680]
Figure 2-1: Illustration of miss-match of DMRS power and PDSCH power for MU-MIMO scenario
If target UE perform channel estimation of co-scheduled UE with wrong DMRS power boosting assumption, there will be miss-match between power of DMRS and PDSCH which leads to performance degradation especially for RML receiver. We would like to invite network clarify whether same DMRS power boosting configured for paired UE is typical scenario.
Proposal 4: Discuss whether same DMRS power boosting configured for paired UE is typical scenario.
Network signalling
According to WID [1], it is agreed to introduce network signalling to help UE reduce complexity. Firstly, scheduling information can be changed per slot which means only DCI is feasible for this signalling. But overhead is the most important limitation for DCI signalling design, it is not practical to introduce too many information bits, so the signalling should be designed carefully and include the most important information.
As pointed out in section 2.2, the most power consuming and complex step is modulation order detection, so the modulation order information of co-scheduled UE should be considered as 1st priority to be included in the signalling. 
Take case with Rank 1+3 as an example, with network signalling introduced, UE has knowledge of modulation order of interference layers, UE can perform ML algorithm for all interference layers and achieve the best performance. I.e. RML Opt1. (See our simulation in section 3.4).  However, without such information provided, UE has to perform blind modulation order estimation for interference layers. For each layer, UE has to traverse 4 possibilities, (QPSK, 16QAM, 64QAM, 256QAM) which means UE has to traverse 4*4*4 = 64 possibilities to perform blind detection for all interference layers which is quite challengeable for UE. We provide the simulation results to check the blind detection performance (RML Opt 2) with assumption that UE only perform ML and modulation detection for serving layers and 1 interference layer and whiten the rest 2 interference layers. The reason we set this assumption is to trade off the complexity and performance. We can observe that blind detection has very poor performance compared to ideal results. Therefore, we think it is very necessary to introduce the signalling to indicate modulation order of interference UE and details can be further discussed.
Observation 3: Introducing the signalling to indicate modulation order information of interference UE can greatly reduce the UE implementation complexity and improve the RML performance especially for case with high interference layers.
Meanwhile, maybe other parameters also need to be informed such as port number, PRB bundling size, frequency/time resource and DMRS power boosting and so on. But RAN4 needs to carefully discuss the necessity to introduce them considering the signalling overhead.
We also think the signalling should apply for the whole bandwidth scheduled by serving UE rather than indicated with granularity of per RB or several RB considering the overhead limitation even the scheduling information can change dynamically in frequency domain.
Proposal 5: Use DCI as the network signalling to indicate the modulation order of interference UE as 1st priority and the details can be further discussed. Other information such as port number, PRB bundling size, frequency/time resource and DMRS power boosting can be further discussed. Meanwhile, the granularity of the signalling should be designed for the whole bandwidth of serving UE considering the overhead limitation.
Initial Simulation results
The initial simulation results are provided in sub-clause 3.1 to 3.4 with following assumptions.
· Number of co-scheduled UE:
· 1 (Co-scheduled UE is scheduled in the same time/frequency resource with serving UE)
· Rank allocation:
· Rank 1+1: Serving UE: Port 1000, co-scheduled UE: Port 1001. Number of DMRS CDM groups without data for both UEs: 1
· Rank 2+1: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002. Number of DMRS CDM groups without data for both UEs: 2
· Rank 2+2: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002 and 1003. Number of DMRS CDM groups without data for both UEs: 2
· Rank 1+3: Serving UE: Port 1000, co-scheduled UE: Port 1001,  1002 and 1003
· Antenna configuration
· Rank 1+1: 2T2R ULA Medium; 2T4R ULA Medium
· Rank 2+1: 4T4R ULA Medium A 
· Rank 1+3 and Rank 2+2: 4T4R ULA Low 
· Propagation conditions 
· TDLC300-100
· PMI selection
· Serving UE: Type I single panel codebook.
· PMI option 1: Select PMI to ensure the any column of precoding matrix of serving UE is not equal to any column of co-scheduled UE.
· PMI option 2: Select PMI to ensure the precoding matrix of serving UE and co-scheduled UE are orthogonal
· Scrambling ID
· Same scrambling ID for both serving UE and co-scheduled UE.
· MCS
· MCS13 for serving UE and 16QAM random symbol for co-scheduled UE
· Candidate receiver
· MMSE-IRC 
· E-MMSE-IRC 
· RML option1:  Apply RML algorithm for both serving layer(s) and interference layer(s) with modulation order of co-scheduled UE known. i.e. with network signalling
· RML option2: Apply RML algorithm for serving layer(s) and 1 interference layer and IRC algorithm for the rest interference layer(s) (For Rank 2+2 and Rank 1+3). UE perform modulation order detection for the interference layer with RML operation
· RML option3: Apply RML algorithm for the serving layers and IRC algorithm for the interference layers
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Figure 2-2: Throughput- SNR curve for Rank 1+1
Table 2-2: Simulation results for Rank 1+1
	Propagation conditions
	PMI selection
	Antenna configuration
	MMSE-IRC
	E-MMSE-IRC
	RML Opt1
	RML Opt2

	
	
	
	SNR
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)

	TDLC300-100
ULA Medium
	Orthogonal

	2T2R
	18.9
	17.9
	1.0
	15.8
	3.1
	16.1
	2.8

	
	
	2T4R
	18.8
	17.6
	1.2
	14.8
	4.0
	14.9
	3.9

	
	Random
	2T2R
	21.6
	19.8
	1.8
	16.9
	4.7
	17.1
	4.5

	
	
	2T4R
	21.7
	19.8
	1.9
	16.1
	5.6
	16.2
	5.5


Rank 2+1
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Figure 2-3: Throughput- SNR curve for Rank 2+1
Table 2-3: Simulation results for Rank 2+1
	Propagation conditions
	PMI selection
	Antenna configuration
	MMSE-IRC
	E-MMSE-IRC
	RML Opt1
	RML Opt2
	RML-Opt3

	
	
	
	SNR
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)

	TDLC300-100
ULA Medium A
	Orthogonal
	4T4R
	27.9
	24.3
	3.6
	18.8
	9.1
	18.9
	5.4
	21.8
	6.1

	
	Random
	4T4R
	Inf
	27.3
	Inf
	20.3
	Inf
	20.3
	Inf
	24.0
	Inf


Rank 2+2
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Figure 2-4: Throughput- SNR curve for Rank 2+2
Table 2-4: Simulation results for Rank 2+2
	Propagation conditions
	PMI selection
	Antenna configuration
	MMSE-IRC
	E-MMSE-IRC
	RML Opt1
	RML Opt2
	RML Opt3

	
	
	
	SNR
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)

	TDLC300-100
ULA Low
	Orthogonal
	4T4R
	14.5
	13.3
	1.2
	12.6
	1.9
	12.9
	1.6
	13.1
	1.4

	
	Random
	4T4R
	21.3
	17.3
	4.0
	15.2
	6.1
	16.2
	5.1
	16.9
	4.4



Rank 1+3
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Figure 2-5: Throughput- SNR curve for Rank 1+3
Table 2-5: Simulation results for Rank 1+3
	Propagation conditions
	PMI selection
	Antenna configuration
	MMSE-IRC
	E-MMSE-IRC
	RML Opt1
	RML Opt2

	
	
	
	SNR
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)
	SNR
(dB)
	Gain
(dB)

	TDLC300-100
ULA Low
	Orthogonal
	4T4R
	Inf
	15.4
	Inf
	12.4
	Inf
	14.4
	Inf

	
	Random
	4T4R
	Inf
	Inf
	Inf
	18.5
	Inf
	23.8
	Inf


Based on the initial simulation results we have following observations:
Observation 4:
· RML and E-MMSE-IRC have performance gain over MMSE-IRC receiver for all cases with TDLC300-100
· RML receiver has performance gain over E-MMSE-IRC for all cases 
· For RML receiver, performance degradation can be observed for blind detection, the more interference layers allocated, the larger degradation.
Based on the observation 4, we propose the following:
Proposal 7: Define R-ML performance requirements that ML algorithm is applied for both serving layer(s) and interference layer(s) with network signalling assistance.
Conclusion 
In this paper we provide our views and initial simulation results for Rel-18 MU-MIMO advanced receiver. The observations and proposals are:
Interference modelling: 
Observation 1:  Performance of MMSE-IRC is susceptible to large selective fading propagation conditions due to the inaccuracy of interference+ noise covariance matrix estimation.

Observation 2: MMSE-IRC/E-MMSE-IRC are agnostic and robust to modulation order but RML is susceptible to modulation order of both serving UE and co-scheduled UE, 64QAM and 256QAM make it complex for target UE to perform constellation traversal and performance degradation can be observed with simplified algorithm.
Proposal 1: Consider following configurations for evaluation in Phase I:
· Number of co-scheduled UE:
· 1
· Rank allocation:
· Rank 1+1: Serving UE: Port 1000, co-scheduled UE: Port 1001. Number of DMRS CDM groups without data for both UEs: 1
· Rank 2+1: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002. Number of DMRS CDM groups without data for both UEs: 2
· Rank 2+2: Serving UE: Port 1000 and 1001, co-scheduled UE: Port 1002 and 1003. Number of DMRS CDM groups without data for both UEs: 2
· Rank 1+3: Serving UE: Port 1000, co-scheduled UE: Port 1001, 1002 and 1003. Number of DMRS CDM groups without data for both UEs: 2
· Antenna configuration
· Rank 1+1: ULA medium
· Rank 2+1: ULA medium A
· Rank 1+3 and Rank 2+2: ULA Low 
· Propagation conditions 
· TDLC300-100
· PMI selection
· Type I single panel codebook for target UE.
· PMI selection
· Option 1: Select PMI to ensure the precoding matrix of serving UE and co-scheduled UE are orthogonal.
· Option 2: Select PMI to ensure the any column of precoding matrix of serving UE is not equal to any column of co-scheduled UE.
· Consider PMI selection option 1 as 1st priority in Phase II, PMI selection option 2 is only considered when performance gain for PMI selection option 1 is not enough to define requirements.
· Scrambling ID
· Apply Rel-18 advanced receiver to the scenario that only same scrambling IDs are scheduled for serving UE and co-scheduled UE(s) and not to consider different scrambling ID.
· MCS
· MCS13 for serving UE and 16QAM random symbol for co-scheduled UE
· Bandwidth/SCS: 
· 10MHz/15kHz for FDD and 40MHz/30kHz for TDD
· PDSCH configuration 
· Type A PDSCH mapping with starting symbol 2 and duration 12
· DMRS configuration 
· DMRS Type 1 with 1+1
· TDD pattern: 
· 7D1S2U, S=6D+4G+4U

Receiver assumptions: 
Proposal 2:  RAN4 should focus on RML receiver with ML algorithm applied for both serving layer(s) and interference layer(s).  Meanwhile, RAN4 should study how to introduce network signalling to help UE reduce the modulation order blind detection complexity.
Proposal 3: RAN4 defines performance requirements for Rel-18 advanced receiver assuming that all scheduled DMRS ports have same QCL assumptions
Proposal 4: Discuss whether same DMRS power boosting configured for paired UE is typical scenario.

Network signalling
Observation 3: Introducing the signalling to indicate modulation order information of interference UE can greatly reduce the UE implementation complexity and improve the RML performance especially for case with high interference layers.
Proposal 5: Use DCI as the network signalling to indicate the modulation order of interference UE as 1st priority and the details can be further discussed. Other information such as port number, PRB bundling size, frequency/time resource and DMRS power boosting can be further discussed. Meanwhile, the granularity of the signalling should be designed for the whole bandwidth of serving UE considering the overhead limitation.

Initial simulation results
Observation 4:
· RML and E-MMSE-IRC have performance gain over MMSE-IRC receiver for all cases with TDLC300-100
· RML receiver has performance gain over E-MMSE-IRC for all cases 
· For RML receiver, performance degradation can be observed for blind detection, the more interference layers allocated, the larger degradation.
Proposal 7: Define R-ML performance requirements that ML algorithm is applied for both serving layer(s) and interference layer(s) with network signalling assistance.
Reference 
[1] New WID on Rel-18 demod. RP-220932. China Telecom
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