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1. Introduction
In RAN #75 meeting, the new SID on 5G Non-orthogonal Multiple Access (NoMA) was approved [1]. In the SID, the following objectives have been identified for the study of  NoMA related procedures :
· UL transmission detection

· HARQ, including transmission scheme, feedback scheme, and combining scheme

· Link adaptation MA signature allocation/selection

· Synchronous and asynchronous operation

· Adaptation between orthogonal and non-orthogonal multiple access 
In the #86 RAN1 meeting [2], it was agreed that
A MA resource is comprised of a MA physical resource and a MA signature, where a MA signature includes at least one of the following:


Codebook/Codeword


Sequence


Interleaver and/or mapping pattern


Demodulation reference signal


Preamble


Spatial-dimension


Power-dimension

· 
Others are not precluded

In this contribution, we give our considerations on some of the above NoMA related procedures and some new issues. 
2. Discussion on NoMA related procedures 
In this section, NoMA related procedures including the DM-RS enhancement, UE detection and MA codebook allocation, HARQ/repetition design, NoMA based grant-free and grant-based transmission and MA resource adaptation based on the unified MA framework are discussed.
· DM-RS Enhancement
Compared with conventional OMA schemes, NoMA schemes may accommodate more UEs in the same time/frequency resources, especially considering the mMTC scenario. With different symbol level spreading code lengths and maximum overloading factors, the maximum number of UEs which may occupy the same PRBs are shown in Table 1. Take spreading code length 12 and overloading 300% as an example, as much as 36 UEs may transmit data in the same PRBs.
Table 1: Maximum number of UEs occupying the same PRBs

	spreading code length
	Orthogonal DMRS ports number of 300% overloading 
	Orthogonal DMRS ports number of 600% overloading

	4
	12
	24

	6
	18
	36

	12
	36
	72


For grant-based NoMA transmission, DMRS is used for channel estimation. For grant-free NoMA transmission, DMRS can further be used for active user detection. However, In NR Rel-15, Type 1 DMRS configuration can only support maximum 4 orthogonal DMRS ports with 1-symbol DMRS and maximum 8 orthogonal DMRS ports with 2- symbol DMRS, and Type 2 DMRS configuration can only support maximum 6 orthogonal DMRS ports with 1-symbol DMRS and maximum 12 orthogonal DMRS ports with 2-symbol DMRS. Therefore, the current orthogonal DMRS port number is not enough for NOMA transmission based on above discussion, and DMRS enhancement to support more orthogonal ports should be considered for NoMA study.
Proposal 1: DMRS enhancement to support more orthogonal ports should be considered for NoMA study.
· UE detection and MA spreading code allocation
In NR Rel-15, DMRS is indicated in a UE-specific way via RRC or DCI signalling. For NOMA schemes, multiple UEs can also be allocated with different DMRS and MA spreading code in a UE-specific way, so that the UEs can be identified and decoded at the receiver side even they are transmitted on the same time/frequency resources. 

Besides, NoMA schemes should accommodate more UEs in the same time/frequency resources, especially in mMTC scenario. But there may be not enough orthogonal DMRS. In this situation, multiple UEs can be allocated with the same DMRS. However, the MA spreading code for these UEs should not be the same, so that gNB can distinguish the UEs based on the MA signature. 
Proposal 2: UE-specific DMRS and MA spreading code via RRC or DCI signalling should be the starting point. If there are not enough orthogonal DMRS for multiple UEs, the UEs can be allocated with the same DMRS but different MA spreading code.
· HARQ/Repetition Design 
In NR UL grant-free transmission, multiple repetitions are supported and the repetition factor is pre-configured. The multiple repetitions of the same TB share the same HARQ process ID, and HARQ retransmission is grant-based. HARQ-ACK/HARQ-NACK is indicated implicitly. For example, if NDI is set to 1 and the DCI is scrambled by CS-RNTI, it means a NACK indication to UE. If UE does not receive any DCI during the defined time period, it means an ACK indication to UE.
In different scenarios, the requirements of overloading, latency, reliability and efficiency are different. For URLLC, reliability and latency are the optimization targets. For mMTC, the overloading factor and power saving of UE are more important. Grant-based HARQ procedure may not serve a lot of UEs if the resource for grant-based transmission is limit, thus it may not suitable for high UE overloading factor scenario.   Therefore, in NoMA SI, different HARQ schemes should be studied when taking into account various design targets under different scenarios.
Proposal 3: Grant-free HARQ procedures should be studied when applying NoMA in high overloading scenarios. 
· NoMA based Grant-free and grant-based transmission
Grant-free NoMA is widely discussed for the potential benefit of high connection density, low signaling overhead and high energy efficiency in the mMTC scenario. And it can also facilitate the reliability and latency performance in the URLLC scenario due to the more numbers of transmission opportunities and no need to wait the grant signaling. However, discussion on the grant-based NoMA is hardly found in literature. In fact, there is no strong binding relationship between NoMA and grant-free/grant-based transmission. The grant-based NoMA also has its use cases, e.g. uplink eMBB for medium or large bursty packet size deployment scenarios for boosting the system spectrum efficiency, when the physical resource is relatively limited and the number of antennas is small, e.g. the high speed train scenario. In this case, the number of active UE is usually large, and due to the rapid variation of the channel, it is hardly to obtain accurate CSIT, causing performance degradation in traditional MIMO. However, the CSIT requirement in NoMA system is relaxed, multiple UEs can be served in the same resource in non-orthogonal way to improve the user experience rate.  
The NoMA related procedure for grant-free and grant-based transmissions can be different. For example, in grant-free transmission, the MA signature or the MA resource pool and the MCS for each UE are semi-static configured. However, in grant-based transmission, the MA signature and MCS for each UE may be configured semi-statically by RRC or dynamically indicated in the DCI. Moreover, grant-free transmission can be configured to RRC_CONNECTED or RRC_IDLE/RRC_INACTIVE mode, e.g. grant-free transmission in RRC_IDLE/RRC_INACTIVE mode should be considered due to the reason of UE power saving and signaling overhead reduction for mMTC scenario.
Proposal 4: Grant-based NoMA may be considered in HST scenarios. The NoMA related procedures for both grant-free and grant-based should be studied.
· MA resource adaptation based on the unified MA framework
In RAN1#86, it is agreed that a MA resource is comprised of a MA physical resource and a MA signature, where a MA signature includes Codebook/Codeword, Sequence, Interleaver and/or mapping pattern, Demodulation reference signal, Preamble, Spatial-dimension, Power-dimension, etc. To satisfy the requirements of different targeting scenarios, the NoMA scheme should be designed flexibly enough, and the combination of different MA resource can be applied. For example, the spatial-dimension resource can be combined with power dimension and other MA signatures like Codebook and/or Interleaver. How to apply these MA resources partially or together based on the unified MA framework should also be studied.    
Proposal 5: MA resource adaptation including OMA and NoMA based on the unified MA framework should be studied.
3. Conclusions
In this contribution, we discuss the considerations on NoMA related procedures. According to the above discussions, we would like to put forward the following proposals:
Proposal 1: DMRS enhancement to support more orthogonal ports should be considered for NoMA study.
Proposal 2: UE-specific DMRS and MA spreading code via RRC or DCI signalling should be the starting point. If there are not enough orthogonal DMRS for multiple UEs, the UEs can be allocated with the same DMRS but different MA spreading code.
Proposal 3: Grant-free HARQ procedures should be studied when applying NoMA in high overloading scenarios. 
Proposal 4: Grant-based NoMA may be considered in HST scenarios. The NoMA related procedures for both grant-free and grant-based should be studied.
Proposal 5: MA resource adaptation including OMA and NoMA based on the unified MA framework should be studied.
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