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1 Overall description
Based on the WID [1], RAN4 is studying the advanced receiver, E-MMSE-IRC and R-ML, to cancel inter-user interference for MU-MIMO. 
[bookmark: _GoBack]Both candidate advanced receivers require target UE to perform channel estimation and further detection for co-scheduled UEs. Based on RAN4’s evaluation, RAN4 observes R-ML receiver can achieve better performance for most scenarios and tends to choose such receiver type for demodulation requirements definition. To reduce the complexity of blind detection of co-scheduled UEs’ modulation order for R-ML receiver, RAN4 thinks that it is necessary to introduce network assistant signalling to inform some co-scheduled UE(s)’s information, but RAN4 would like to get RAN1’s view on the feasibility of introduction of such network assistant signalling and specific signalling format if agreed for the following assistant information: 
(1) Presence of co-scheduled UE(s) which have same DMRS sequence as target UE. Typically UE(s) can only detect co-scheduled UE(s) which has same DMRS sequence as its own, if no co-scheduled UE(s) exists or none of co-scheduled UE(s) has same DMRS sequence as target UE, target UE can choose to fallback to baseline receiver, i.e. MMSE-IRC receiver, to reduce the power consumption. 
(2) Modulation order of co-scheduled UE(s) for R-ML receiver: 
· The exact modulation order of co-scheduled UEs, if there is single modulation order scheduled for all co-scheduled UE(s) in the whole channel bandwidth of target UE.
· Advantage: if there is single modulation order scheduled for co-scheduled UE(s), it is easy to indicate this modulation order to target UE with limited bit number so some UEs not supporting modulation order detection can apply R-ML for all interference layers without modulation order detection.

· There is only single modulation order allocated for co-scheduled UEs in each PRB of target UE, if there are multiple modulation orders scheduled for co-scheduled UE(s) in the whole channel bandwidth of target UE. 
· Advantage: Typically UE can perform interference cancellation with granularity of per PRB/PRG. If UE knows that single modulation is scheduled for all interference layers in each PRB, number of hypotheses applied for ML based modulation order detection and number of interference layers are decoupled so that UEs can apply modulation order detection and R-ML for all interference layers with only 5 hypotheses in total.

In the real network, gNB performs MU-MIMO scheduling per slot to closely consider the real network status, DCI based assistant signalling is preferred from RAN4 point of view. One example for DCI based assistant signalling is listed as below for information:
(1) The signalling is an optional feature and additional RRC signalling is needed to indicate whether the bit field exists or not.
(2) The signalling is expected to be applied for configuration of dmrs-Type=1, maxLength=1
(3) The signalling is expected to be applied for Rel-18 and future Release.

	Bit field
	coUE modulation order
	Advantages

	000
	No co-scheduled UE(s) which has same DMRS sequence as target UE is existed 
	UE can fallback to baseline receiver applied for SU-MIMO

	001
	Co-scheduled UE(s) which has same DMRS sequence as target exists, in each PRB of co-scheduled UE, only single modulation order is configured for co-scheduled UEs
	UE can R-ML with blind detection for all interference layers with only 5 hypotheses 

	010
	Co-scheduled UE(s) which has same DMRS sequence as target is existed, in the whole bandwidth of target UE, only single modulation order is configured for co-scheduled UEs: QPSK 
	R-ML without modulation order detection

	011
	Co-scheduled UE(s) which has same DMRS sequence as target is existed, in the whole bandwidth of target UE, only single modulation order is configured for co-scheduled UEs: 16QAM
	R-ML without modulation order detection

	100
	Co-scheduled UE(s) which has same DMRS sequence as target is existed, in the whole bandwidth of target UE, only single modulation order is configured for co-scheduled UEs: 64QAM
	R-ML without modulation order detection

	101
	Co-scheduled UE(s) which has same DMRS sequence as target is existed, in the whole bandwidth of target UE, only single modulation order is configured for co-scheduled UEs: 256QAM
	R-ML without modulation order detection

	110
	Co-scheduled UE(s) which has same DMRS sequence as target is existed, in the whole bandwidth of target UE, only single modulation order is configured for co-scheduled UEs: 1024QAM
	R-ML without modulation order detection

	111
	Others
	N/A



2	Actions
To RAN WG1 
ACTION: 	RAN4 kindly request RAN1 to evaluate the feasibility of introduction of DCI based signalling for above information to reduce UE complexity and the specific signalling format if agreed.
3	Dates of next RAN WG 4 meetings
TSG RAN WG4 Meeting #108			21st – 25th August, 2023   	    	Toulouse, France
TSG RAN WG4 Meeting #108-bis			9th – 13rd Oct., 2023   	    	Xiamen, China
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