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1	Introduction
In the NOMA study item, the scope has been decided to consider the case that the UEs paired will share the same precoding matrix.
In this document, we discuss the target deployment scenario for NOMA under the above restriction.
2	Discussion
Under the condition that the same precoding matrix is used for both UEs, the signal can be written as follows:

[bookmark: _GoBack]Where  is the UE index,  is the power split for UE ,  is the signal targeting UE ,  is the channel to UE ,  is the common precoding matrix used, and  is the noise seen at UE . Without loss of generality, we can assume UE 0 is weaker than UE 1.
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[bookmark: _Ref415775685]Figure 1. Normalized Capacity Region of a SISO System as a Function of SNR Pair
Since a common precoding matrix is used, the signals to two UEs cannot be spatially separated. For the SIMO case, it can be theoretically shown that superposition coding (SPC) is the capacity achieving solution. A few observations from the shape of the SPC capacity region are:
· The SPC does not improve the sum rate, and the maximum sum rate can be achieved by serving the strong UE only
· The gain from SPC is in the sense of better sector throughput under some fairness requirement, such as proportional fair. When the weak UE must be served, can piggy back a strong UE at the small cost of weak UE rate loss. Then the multi-user proportional fair metric can be larger.
· The gain is larger when the SNR gap is larger, as is shown in Figure 1. In the figure, we shown the normalized capacity region for a SISO with different SNR pairs. The UE0 SNR is fixed to be 0dB, and UE1 SNR varies. The capacity region is normalized in both x and y axis by the single user rate. Thus the maximum normalized rate is 1. As we can see, the capacity region becomes larger when the SNR different is larger.

Typically better NOMA gain is achieved when we assign more power to the weaker UE (for example 80%) and less power for the stronger UE (for example 20%). The weaker UE will decode treating the signal to stronger UE as interference. The stronger UE will first decode and cancel the signal to weaker UE, then decode the signal to itself.
For the MIMO case, SPC is not optimum anymore. However, due to complexity issue, we can still use SPC as a reasonably suboptimum solution. When the same precoding matrix is used for the two UEs, the above observations still apply.
Then for a deployment scenario to show NOMA gain, we will need the eNB to have a healthy number of UEs with non-empty buffer, and a relatively large variation in geometry distribution. In this case, it will be easier for the eNB to find good pairing of UEs to be served in NOMA fashion. The NOMA study item should at least include one scenario satisfies the above conditions. Therefore, we propose to include at least UMa [1] [2] in the evaluation.
Proposal:
Consider macro scenario UMa for NOMA evaluation
3			Conclusions 
This document discusses the general deployment scenario where NOMA can be used to achieve better sector throughput under fairness requirement.
Proposal:
1. Consider macro scenario UMa for NOMA evaluation
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