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1	Introduction
In [1], we propose to include UMa channel model for performance evaluation of NOMA. In this document, we propose the evaluation methodology for NOMA.

2	Evaluation Methodology
When submitting the evaluated performance of the system with NOMA, the following algorithms will need to be reported (include description), though not covered by the evaluation methodology.
· CQI reporting algorithm – What is reported, and how frequent
· eNB scheduling algorithm – Who to pair, which MCS is used
· Receiver architecture – interference cancellation base

Since NOMA is a multi-user transmission scheme, in the evaluation, it will be preferable to have multiple UEs with data to serve. When selecting the loading for the simulation, in addition to the normal 40% and 60% median loading, it might be helpful to include a higher loading case, such as 80% loading.
Proposal:
1. Also report CQI design, eNB scheduling design, and receiver architecture when reporting NOMA system evaluation results
2. In UMa system evaluations, configure the loading to be 40%, 60% and 80%
2.1	Baseline for the Study
As a baseline for the study, for a fair comparison, we would like to use a transmission mode with MU-MIMO support as reference. We propose to use MU-MIMO with orthogonal DM-RS serving up to 4 layers at a time.
Proposal:
3. [bookmark: _GoBack]Use MU-MIMO with orthogonal DM-RS for up to 4 layers and with existing TM9 CSI feedback as baseline

We note that proposal 3 assumes a standards change in the baseline that is not part of the SI objectives. Also note that the assumed standard change is rather trivial, especially when compared with NOMA. So NOMA should offer significant improvement over much simpler alternatives as a condition for its adoption. 

2.2	Link to System Mapping
In the link to system mapping, we need to find a mapping from given channel, operation mode (spatial direction of serving signal and interference signal, interference cancellation used or not, etc), and MCS selected for either stream, to the probability of decoding failure. For single UE operation, this mapping is generated by the link level simulation in the form of a short term link curve, where the channel is converted to the effective SINR and a BLER vs effective SINR curve is generated for each MCS. In this section, we will generalized this idea to NOMA case.
We will use the following signal model

Where  is the channel.  is the target signal, and  is the corresponding precoding matrix used.  is the interference signal, and  is the corresponding precoding matrix used.  is the out-of-cell interference seen. This model covers both NOMA, where , and MU-MIMO, where . The power split between  and  is captured in  and . 
The link to system mapping depends on the receiver. We will consider the following 
· Enhancement layer UE with MLM receiver
· Enhancement layer UE with symbol level interference cancellation receiver
· Enhancement layer UE with decoding based interference cancellation receiver
· Base layer UE
2.2.1	Enhancement Layer UE with Joint Demodulation Receiver
Receiver operation can be described as follows:
· For the target spatial layer, form MMSE for the combined signal 
· Run joint demodulation to compute LLR for bits in  (bits in  can be computed as well, but will be disgarded)
To model the above, we will need the following link curve:
· Given MCS of  (constellation of  and code rate) and combined constellation of , i.e., the constellation of  and power split
· The short term MCS (of ) vs effective SINR (of ) curve
Note the code rate of  does not matter, only modulation order/constellation matters.
2.2.2	Enhancement Layer UE with Symbol Level Interference Cancellation Receiver
Receiver operation can be described as follows:
· For the target spatial layer, form MMSE for the combined signal 
· First perform LLR computation for bits in , treating  as noise
· Cancel 
· Perform LLR computation for bits in  and decode
To model the above, we will need the following link curve:
· Given modulation order of of  and SINR of , find a cancellation efficiency for  with SLIC
· Assume  is cancelled with some residual, form MMSE again and compute effective SINR for 
Note this link curve is just a normal single user link curve, with effective SINR computation captures the cancellation efficiency
2.2.3	Enhancement Layer UE with Code Word Level Interference Cancellation Receiver
Receiver operation can be described as follows:
· For the target spatial layer, form MMSE for the combined signal 
· Compute LLR for bits in , treating  as interference 
· Decode  and cancel, and there will be cancellation residual error
· Form MMSE for  again, with  cancelled
· Compute LLR for bits in  and decode
To model the above, we will need two link curves
The link curve needed for the first decoding
· Given MCS of  (constellation of  and code rate)
· The short term MCS (of ) vs effective SINR (of ) curve
Note this is the legacy link curve, just treating  as another interference
The link curve needed for the 2nd decoding will depend on the result of the first decoding
· If the first decoding failed, can directly declare the 2nd decoding will fail
· If the first decoding passed, need to model a cancellation efficiency of the first decoding output, which is mainly a function of the channel estimation quality
· After cancellation, the second link curves is also a traditional type link curve, with MCS of , and effective SINR of , except that the new effective SINR considers the cancellation error

2.2.4	Base Layer UE
Receiver operation can be described as follows:
· For the target spatial layer, form MMSE for the combined signal 
· Compute LLR for , treating  as interference and decode
Link curve needed for the decoding
· Given MCS of  
· Use the short term MCS (of ) vs effective SINR (of ) curve
Note this is the legacy link curve, just treating  as another interference
Proposal:
4. Adopt the described link to system mapping methodology for NAIC system evaluations. 

2.3	Metrics to Log
As the output of the system simulation, the following needs to be logged for comparison:
· UE perceived throughput distribution at least 5%, median, and 95% points of the cdf.
· Histogram of different NOMA operations modes.

Proposal:
5. For system simulation output, log UE perceived throughput and NOMA operation modes histogram.
3			Conclusions 
This document discusses the evaluation methodology for NOMA study. We propose the framework of link to system mapping for various receiver structures. We also proposed the logging required for comparison.
Proposal:
1. Also report CQI design, eNB scheduling design, and receiver architecture when reporting NOMA system evaluation results
2. In UMa system evaluations, configure the loading to be 40%, 60% and 80%
3. Use MU-MIMO with orthogonal DM-RS for up to 4 layers as baseline
4. For system simulation output, log UE perceived throughput and NOMA operation modes histogram.
5. Adopt the described link to system mapping methodology for NOMA system evaluations. 
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