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1	Introduction
Baseline receivers have been discussed in the NOMA study for a few meetings, and questions have been asked on if an advanced receiver can be used with MU-MIMO as a baseline in NR operation when dynamic grants are not used. In this short contribution, we explain how this can be done with both linear and non-linear MU-MIMO receivers.
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In MU-MIMO with dynamic grant-based operation, the gNB schedules the PUSCH’s of two or more UEs such that they occur in the same resources, but use different DM-RS ports and/or DM-RS sequence initializations. The use of different DM-RS ports or sequence offsets allows the gNB to produce independent channel estimates for the co-scheduled UEs, which is needed for demodulation and mutual interference suppression. Given its knowledge if how it scheduled the UEs, including which MCS is used, the gNB can then use a nonlinear advanced receiver to cancel the mutual interference among the UEs it scheduled. The gNB also knows at what moment in time the co-scheduled PUSCHs will be transmitted based on the time the grant is issued.
Observations:
· Nonlinear advanced receiver operation with MU-MIMO requires knowledge of:
· When and in what resources the co-scheduled UEs are transmitted
· At least the modulation state, and possibly, the coding rate / TBS size used
· This information is known apriori from the scheduling grants
· Channel estimates needed for MU-MIMO are enabled by using different DM-RS ports or sequence offsets
Two modes of scheduling are available for PUSCH when the PUSCH is not dynamically scheduled: type 1 and type 2 configured grants, as discussed in section 6.1.2.3 of [1]. In type 1 configured grants, the resource allocation for the UE is RRC configured, while in type 2 it can be updated using DCI in PDCCH. In either case, a UE transmits using essentially the same parameters as when it is scheduled without configured grants; it is only that some of the parameters are RRC configured. 
In both type 1 and type 2 configured grants, the UE is configured with periodic transmission opportunities where only transmits PUSCH if it has a higher layer transport block to send. This implies that the gNB must somehow blindly detect when each UE transmits if more than one UE is configured to transmit in a given slot. Since each UE can be configured with a unique DM-RS port and sequence offset in type 1, or signalled it in type 2, the DM-RS can be used to identify the UE. This then gives a mechanism to support MU-MIMO for type 1 and type 2. Furthermore, once the UE is identified, the MCS and TBS size are known, and so the gNB can use non-linear advanced receivers to separate the UEs.
For this blind detection to work and for MU-MIMO to be able to separate the UEs, the DM-RSs used by the UEs must be different. However, this is straightforward to achieve with gNB implementation. We note that the DM-RS could be either uniquely or randomly assigned (‘overbooked’) among UEs, depending on what error recover mechanisms (repetition, HARQ, etc) the gNB wishes to use, if any. Type 2 operation would further allow DM-RSs assigned to UEs to be periodically updated. Rel-15 therefore allows highly flexible MU-MIMO operation with configured grants.
Comparing MU-MIMO operation with configured grants to dynamic grants, we then see virtually the same operation. UEs transmit on different DM-RS ports in a resource in which their MCS and TBS size are known, and the gNB allocates different DM-RSs to different UEs. The primary difference is that in configured grant operation, UEs transmit in configured time instants, and may DTX if they don’t have data. DTX detection of this DTX is not really an extra step as compared to MU-MIMO reception with dynamic grant, since the gNB must successfully detect the DM-RSs from all the co-scheduled MU-MIMO UEs in both cases. Grant based operation does impose the constraint that the DM-RS is sufficiently strong for reliable DTX detection, but this is required no matter if MU-MIMO is used or not.
Observations:
· MU-MIMO operation is virtually the same in configured and dynamic grant operation
· In both dynamic and configured grant cases, UEs are identified by the DM-RS that they are assigned
· Non-linear MU-MIMO receivers can be used in both cases
· Since the UEs can be identified via the DM-RS, their MCS and TBS size are known,
· Receiving the DM-RS needed for MU-MIMO reception facilitates DTX detection that can be needed for configured grant operation
· The main difference is that UEs transmit in configured time instants with configured grants, and dynamically assigned time instants in dynamic grants

Conclusion
In this contribution, we have compared the behavior of MU-MIMO in dynamic grants to that in configured grants, finding that MU-MIMO is fundamentally the same in both modes. Our observations can be summarized:
Observations:
· MU-MIMO operation is virtually the same in configured and dynamic grant operation
· In both dynamic and configured grant cases, UEs are identified by the DM-RS that they are assigned
· Non-linear MU-MIMO receivers can be used in both cases
· Since the UEs can be identified via the DM-RS, their MCS and TBS size are known,
· Receiving the DM-RS needed for MU-MIMO reception facilitates DTX detection that can be needed for configured grant operation
· The main difference is that UEs transmit in configured time instants with configured grants, and dynamically assigned time instants in dynamic grants

We therefore conclude:
Conclusion:
· MU-MIMO is a suitable baseline for
· When used with or without non-linear receivers 
· Both Rel-15 configured and dynamic grant based scheduling
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