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1	Introduction
After last RAN4 #106 meeting’s discussion in Athens, the definition of the E-MMSE-IRC receiver has been agreed. Meanwhile, several parameter configurations and assumption have been agreed for companies to do the phase I evaluations. Agreements have been captured in the agreed Way forward [1]. Thus, in this meeting, companies are encouraged to bring simulation results to compare the performance, and to see how much gain can be found for different candidate receivers. 
However, besides the simulation assumptions, companies have not had enough time for discussing the required information that will be used for the UE to perform E-MMSE-IRC and R-ML receivers, including what kind of information is needed and how to obtain it. 
In this contribution, we discussed the receiver assumption and the required information for the candidate receivers.
2	Discussion
2.1 Receiver assumption 
During the discussion in RAN4 106 meeting in Athens, companies agreed on the definition of E-MMSE-IRC receiver as follows:
	Issue 1-1: Reference receiver assumption for E-MMSE-IRC
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This definition will be assumed for phase I studies to compare the performance among different receivers.
However, the assumption for R-ML receiver was still open for further discussion:
	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



For R-ML receiver, we think the optimal situation is the UE can apply this algorithm to all interference layers. However, the uncertainty of the number of co-scheduled UE, the number of interference layer and how to acquire needed information bring the concern that whether the UE has such capability to achieve the optimal situation. In this case, we suggest to limit the maximum number of co-scheduled UE to 1 and limit the maximum number of interference layers to 2. With this assumption, the complexity of UE self-detection on the needed information (for example: the modulation order) is limited as well.
Proposal 1: To assume performing R-ML algorithm for serving and all co-scheduled UEs in the cell when the number of co-scheduled UE is no more than 1 and the number of interference layers are no more than 2
2.2 Required information for two candidate receivers
For phase I study, it is important to first analyze what information is needed for applying both candidate receivers. 
For each candidate receiver, it is necessary to let the target UE know the presence of the co-scheduled UE, so that the target UE can realize it is experiencing the MU-MIMO transmission. 
Observation 1: The presence of the co-scheduled UE is necessary to be known by the target UE
For applying E-MMSE-IRC receiver, besides the presence information of the co-scheduled UE, there are also other information which is necessary to acquire. According to the assumption of the E-MMSE-IRC receiver below:
	Issue 1-1: Reference receiver assumption for E-MMSE-IRC
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It is obvious that the channel estimation of the co-scheduled UE is needed in this equation, which means that the target UE needs to know the DMRS sequence information of the co-scheduled UE, for example the parameter: , , and  for regenerating the DMRS sequence. This information should be known by the target UE on each co-scheduled UE’s DMRS port, which requires that the DMRS port information of the co-scheduled UE is also needed. 
Observation 2: For applying the E-MMSE-IRC receiver, following information of co-scheduled UE is needed:
· DMRS port numbers used by co-schedued UE(s)
· DMRS sequence information (e.g., , , and ) configured on the used DMRS port 
As for the R-ML receiver, it is the reduced complexity joint detection of useful and interference modulation symbols in accordance to the ML criterion (e.g. sphere decoding, QR-MLD, MLM, etc.). According to the definition in TR36.866 [2], interference parameters that can enable interferer channel estimation and interferer detection at symbol level (e.g. modulation) are needed. 
With this understanding, it is similar to the E-MMSE-IRC receiver that the presence information, the DMRS sequence information, as well as the DMRS port number of the co-scheduled UE should be known to the target UE. Besides that, it is also necessary to know the co-scheduled UE’s modulation order. 
Observation 3: For applying the R-ML receiver, following information of the co-scheduled UE is needed:
· DMRS port numbers used by co-schedued UE(s)
· DMRS sequence information (e.g., , , and ) configured on the used DMRS port  
· Modulation information (e.g., QPSK, 16QAM) configured on the used DMRS port
We think RAN4 can first discuss what information is needed for both candidate receivers so that companies can better evaluate the complexity and overhead which can be the input of deciding one or both candidate receivers for phase II. However, how to acquire the needed information for each candidate receiver can be discussed after one or both candidate receivers are agreed to be considered in phase II, so that companies can have a clear scope in which to pick which one of them can be self-detected and which of them can be informed by the network assistance signaling, in considering with both the UE implementation complexity and network signaling overhead. 
Proposal 2: RAN4 to discuss how to acquire the related needed information after one or both candidate receivers are agreed for phase II. 
As for the network assistance signaling, if introduced, we prefer to consider only the RRC or MAC-CE based signaling, which is similar to what was agreed for Rel-17 performance enhancement: CRS-IM WI since WI NR demodulation performance evolution is RAN4-led work item and we don’t think RAN1 has no TU allocation to discuss to design new DCI for co-scheduled UE information signaling. 
Proposal 3: RAN4 to only consider RRC or MAC-CE based network assistance signaling if it is agreed to be introduced 
3	Summary
In summary, we provided our views on the receiver assumption and the required information by two candidate receivers. We summarized our observations and proposals as follows:
Proposal 1: To assume performing R-ML algorithm for serving and all co-scheduled UEs in the cell when the number of co-scheduled UE is no more than 1 and the number of interference layers are no more than 2
Observation 1: The presence of the co-scheduled UE is necessary to be known by the target UE
Observation 2: For applying the E-MMSE-IRC receiver, following information of co-scheduled UE is needed:
· DMRS port numbers used by co-schedued UE(s)
· DMRS sequence information (e.g., , , and ) configured on the used DMRS port 
Observation 3: For applying the R-ML receiver, following information of the co-scheduled UE is needed:
· DMRS port numbers used by co-schedued UE(s)
· DMRS sequence information (e.g., , , and ) configured on the used DMRS port  
· Modulation information (e.g., QPSK, 16QAM) configured on the used DMRS port
Proposal 2: RAN4 to discuss how to acquire the related needed information after one or both candidate receivers are agreed for phase II. 
Proposal 3: RAN4 to only consider RRC or MAC-CE based network assistance signaling if it is agreed to be introduced 
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