Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #94	R1-1808981
Gothenburg, Sweden, August 20th – 24th, 2018
Agenda Item:	7.2.1.5
Source:	Ericsson
Title:	Link level evaluations for MU-MIMO
Document for:	Discussion
1	Introduction
One objective of the study item is the link and system level evaluation of non-orthogonal multiple access continued from performance metrics identified from Rel-14[1]. The benchmark for comparison is OFDM contention based multiple access. One existing contention-based multiple access scheme is MU-MIMO. Therefore, it makes sense consider it as a baseline in evaluation of NoMA. 
In this contribution, we present link level evaluations for MU-MIMO.
This contribution is a resubmission of R1-1806247.

[bookmark: _Ref178064866]2	Discussion
MU-MIMO has been discussed as a baseline for NOMA evaluations due to the similarities in terms of users sharing the same resources. The only difference between the two schemes is using different variants of spreading/scrambling/coding to differentiate the users in NoMA, while in MU-MIMO there is no UE-specific spreading/scrambling/coding when sharing the resources.  
In the following we present multi-link simulation results for MU-MIMO. The setup of the simulation is similar to those that was agreed for NoMA link simulations. Figure 1 shows BLER results for TBS=10bytes, and 60bytes and overloading factors 100%, 150%, 200%, and 300%. 
Also Figure 2 shows the sum throughput for the same TBS and overloading factors.

It is important to note the following regarding the results:
· An overloading factor of 100% represent the case of orthogonal multiple access where there is no interference between the UEs
· The simulated scenario here is basically the same as NoMA, where instead of applying different spreading sequences for different UEs, a unitary matrix is used as spreading for all UEs
· MU-MIMO shows substantial gain over OMA using Rel-15 NR scheme
The figures show that for both TBS of 10B and 60B, the MU-MIMO shows gain over orthogonal multiple access (overloading 100%). It is therefore reasonable to compare any NoMA gain with respect to the MU-MIMO.

MU-MIMO shows substantial gain over OMA using Rel-15 NR scheme

Performance of any NoMA schemes should be compared to MU-MIMO as a baseline
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Figure 1: BLER results for MU-MIMO with TBS sizes 10 and 60 bytes with different overloading factor
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Figure 2: Sum throughput results for MU-MIMO with TBS sizes 10 and 60 bytes with different overloading factor

3	Conclusion
In this contribution we presented results for MU-MIMO and compared it with a single user system (orthogonal multiple access), and made the following observation and proposal

1. MU-MIMO shows substantial gain over OMA using Rel-15 NR scheme
1. Performance of any NoMA schemes should be compared to MU-MIMO as a baseline
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