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Introduction
In RAN #71, the SID on the 5G new radio interface was approved [1]. The design of NR air interface includes waveform and multiple access schemes. In RAN1 #84bis, it was agreed that non-orthogonal multiple access should be investigated for diversified NR usage scenarios and use cases. In RAN1 #85, some agreements were achieved for autonomous/grant-free/contention based UL non-orthogonal multiple access. 
Based on former analysis of usage scenarios for PDMA as a non-orthogonal multiple access [2][3], in this contribution, we give further consideration for PDMA usage in NR.
PDMA Usage in NR
eMBB, mMTC and URLLC are the three usage scenarios envisaged for IMT-2020 and beyond [4]. Usage of PDMA for the three usage scenarios are discussed in the following subsections.
PDMA for eMBB
The challenges for eMBB include user perceived data rate and increased spectral efficiency. PDMA as a non-orthogonal multiple access can potentially improve throughput and spectral efficiency compared with orthogonal multiple access. Link-level simulation results in [5][6] show that PDMA can improve UE throughput for both DL and UL, with gain of above 30% in DL and more than 100% in UL.
In addition, as analyzed in [3], PDMA can be applied in following use cases of eMBB scenarios:
· DL with macro and small cell(s) multi-stream transmission
· DL with TRP and relay (L2 or L3) joint transmission
· UL with dense UE deployment – eMBB
· UL for joint transmission with relay (L2 or L3) to the TRP
PDMA for mMTC
For mMTC, the most challenging KPI is the connection density requirement, i.e., 1 million devices per square kilometer. As analyzed in [3], PDMA can be applied in dense UE deployment of mMTC scenario.
SLS simulation results in [7] show that PDMA can improve connection capacity for mMTC UL, with gain of above 3 times packet arrival rate compared with OFDMA.
PDMA for URLLC
URLLC requires low latency, high reliability. It is expected that grant-free transmission can be used to reduce latency. For grant-free OMA transmission, collision may happen when UEs choose the same time-frequency resource(s). The collision would likely cause transmission failure so that retransmission is required resulting in longer latency and/or lower reliability assuming traditional receiver, e.g. MMSE receiver. For grant-free non-orthogonal MA transmission, collision may happen when UEs choose the same time-frequency and code/sequence/interleaver. The collision may be differentiated by the receiver without degrading the performance. Although advanced receiver can also be considered for OMA to improve the performance, the improvement may be restricted by the detection complexity.
In RAN plenary #72, URLLC has been agreed to be included in the scope of R15 NR [8]. However, the KPI and evaluation assumptions have not been discussed for URLLC. KPI and evaluation configuration for URLLC are discussed in our companion contribution [9].  It is proposed to evaluate potential benefit of non-orthogonal MA for URLLC.
Proposal: It is proposed to evaluate potential benefit of non-orthogonal MA for URLLC.
Based on the above analysis, we observe that PDMA can provide potential benefit for eMBB, mMTC and URLLC.
Observation: PDMA can provide potential benefit for eMBB, mMTC and URLLC scenarios.
Conclusion
In this contribution, we have further discussion for PDMA usage in NR with following observation and proposal.
Observation: PDMA can provide potential benefit for eMBB, mMTC and URLLC scenarios.
Proposal: It is proposed to evaluate potential benefit of non-orthogonal MA for URLLC.
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