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Background
As per [1] and [2], we provide our views on UE feature list on MMSE-IRC receiver for both scenarios with inter-cell interference and intra-cell interference
Discussions
[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK29][bookmark: OLE_LINK103][bookmark: OLE_LINK19]The options for UE feature list for inter cell MMSE-IRC receiver are listed as follows:
	· Option 1: No need to introduce new UE feature, requirements release independent from Rel-15
· Option 2: Optional without UE capability signalling and applicable from Rel-17
· Option 3: Optional without UE capability signalling and applicable from Rel-15
· Option 3a: Optional without UE capability signalling for Rel-15/16 UE and mandatory from Rel-17
· RAN4 will make decision on RAN4#102-e meeting with above options


The options for UE feature list for intra cell inter user MMSE-IRC are listed as follows:
	UE feature list MMSE-IRC requirements for scenarios with intra-cell inter-user interference
· Option 1: No need to introduce new UE feature, requirements release independent from Rel-15
· Option 2: Mandatory with or without UE capability signalling 
· Option 3: Optional with or without UE capability and applicable from Rel-17
· Option 4: Optional without UE capability and applicable from Rel-15



New UE feature
For receiver assumption for NR Rel-15, we always assume that receiver type is MRC during NR Rel-15 performance requirements definition. As we clarified in last meeting that RAN4 had common understanding that MRC=IRC without interference assumption, it means there is no simulation results difference by using IRC or MRC from companies. It is reason that RAN4 defined the reference receiver assumption as MMSE-IRC/MMSE as baseline [3]. Therefore, we can’t conclude that IRC is used as baseline receiver in Rel-15 demodulation performance requirement definition. Considering different complexity and algorithm for MMSE-MRC and MMSE-IRC, we propose to introduce the new feature (Optional) for MMSE-IRC receiver, this is the usual business way that 3GPP works, i.e. Feature and requirements introduced in later release should be optional for UE to support. Another issue is whether to introduce one feature or two features for both inter-cell interference scenario and intra cell inter user scenario. Based on our understanding, the receiving signal from serving UE can be descripted as follows:
Receiving signal = Serving cell signal + Inter-user interference+ Inter-cell interference+ white noise
The processing of MMSE-IRC receiver is to calculate the covariance matrix of all interference, i.e. sum of inter-user interference e, inter-cell interference and white noise and substitute it into basic MMSE formula. Therefore, MMSE-IRC is agnostic to interference type, we prefer to introduce one UE feature for both scenarios with inter cell interference and intra cell inter user interference. 
Observation 1: For MMSE-IRC receiver, UE is agnostic to interference type and there is no difference for algorithm with inter-cell interference and intra cell inter user interference.
Proposal 1: Introduce one new UE feature (optional) for MMSE-IRC receiver for both scenarios with inter cell interference and intra cell inter user interference. 
Capability signalling
Based on our understanding, if we define one UE feature for both scenarios, UE capability signalling will affect the network’s scheduling. For example, if UE reports not supporting MMSE-IRC receiver, network will not schedule MU-MIMO. So it’s better to define the UE capability to facilitate network scheduling.
Observation 2: , UE capability signalling will affect the network’s scheduling for MU-MIMO scheduling with one UE feature for both scenarios.
Proposal 2: Define the UE capability for UE support of the MMSE-IRC receiver for scenarios of inter-cell interference and intra cell inter-user interference.
Release independence
There are three options for this topic:
	Option 1: Optional with capability signalling and release independent from Rel-15
Option 2: Optional with capability signalling and release independent from Rel-17
Option 3: Optional with capability signalling and release independent from Rel-15/16 UE but mandatory from Rel-17


LTE defined the UE feature for MMSE-IRC receiver as optional without UE capability, but not release independence. Based on our discussion above and consideration of early support of IRC from Rel-15 for some NR UE, we can compromise to release independent from Release 15, so we think option 1 is the most straight forward way to go by consideration concerns from all aspects. 
Proposal 3: Define the support of MMSE-IRC receiver as optional feature with UE capability signalling and release independent from Rel-15.
Conclusion
In this paper, we provide our views on UE feature list on MMSE-IRC receiver for both scenarios with inter-cell interference and intra-cell interference. The observations and proposals are:
Observation 1: For MMSE-IRC receiver, UE is agnostic to interference type and there is no difference for algorithm with inter-cell interference and intra cell inter user interference.
Proposal 1: Introduce one new UE feature (optional) for MMSE-IRC receiver for both scenarios with inter cell interference and intra cell inter user interference. 
Observation 2: , UE capability signalling will affect the network’s scheduling for MU-MIMO scheduling with one UE feature for both scenarios.
[bookmark: _GoBack]Proposal 2: Define the UE capability for UE support of the MMSE-IRC receiver for scenarios of inter-cell interference and intra cell inter-user interference.
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