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Introduction
This contribution is revised from R1-1801896.
NOMA was studied and evaluated in the previous Rel-14 NR SI but was not completed due to deadlines to complete more urgent features for Rel-15 NR. During the Rel-14 NOMA SI, many NOMA schemes have been proposed and evaluated. These schemes together with initial evaluation results have been summarized in 3GPP TR 38.802 [1]. In RAN1#92 meeting, some link level simulation assumptions were discussed and agreed. In RAN#79 meeting, the completion date for Rel-15 NOMA SI was extended from June 2018 to December 2018. In the current Rel-15 NOMA SI, the following items will be further studied according to the SID [2].
1. Transmitter side signal processing schemes for non-orthogonal multiple access
2. Receivers for non-orthogonal multiple access
3. Procedures related to the non-orthogonal multiple access
4. Link and system level performance evaluation or analysis for non-orthogonal multiple access
In this contribution, some general considerations on item 3 (procedures related to the non-orthogonal multiple access) are provided for discussion.
[bookmark: _Ref228947482]Discussion 
According to the Rel-15 NOMA SI, the following will be studied for the procedures related to the non-orthogonal multiple access.
Procedures related to the non-orthogonal multiple access [RAN1]
· 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

From the perspective of PUSCH related procedures, a UE will perform an initial transmission based on a dynamic grant (grant-based) or a configured grant (grant-free). For NOMA, reference signal and signature for data transmission (such as sequence, interleaver, codeword, etc.) are crucial NOMA signatures for enabling multi-user multiplexing. To perform a transmission, a UE needs to at least know which reference signal and sequence/interleaver/codeword will be used. Therefore, NOMA signature determination should be specified for the UE. For transmission with dynamic grant, dynamic signaling can be used to indicate the aforementioned NOMA signatures to the UE. For transmission with configured grant, the NOMA signatures can be indicated to the UE by using semi-static signaling, or alternatively the UE can perform a random selection from a set of semi-statically configured NOMA signatures. If using a random selection approach, it would be beneficial to define a one-to-one mapping between the reference signal and signature for data transmission. Hence, once a gNB detects a reference signal, it could immediately use the associated signature for data decoding instead of performing blind decoding for multiple times.
NOMA signature collision could happen especially for transmissions with configured grant. Collison could occur when more than one UE use the same NOMA signature for transmission, where the NOMA signature could be reference signal and/or signature for data transmission. This could happen if the number of UEs is larger than the number of available NOMA signatures. Therefore, suitable methods to avoid such collisions can be considered. These methods can be considered from the outset of NOMA signature design, e.g., by guaranteeing a reasonably large size pool of NOMA signatures, or leveraged by introducing hopping schemes to reduce the possibilities of continuous collisions. Also some other methods can be considered.
Proposal 1: The allocation/selection of NOMA signatures for a UE, especially for configured grant, should be studied, and it can be considered together with potential collision avoidance methods.
Following PUSCH procedures, a UE needs to know the utilized MCS level and TB size. In NR, the TB size is calculated by the UE based on the indicated/configured MCS level and allocated resources. In NOMA, however, a same TB size could spread over more frequency and/or time resources than what would have been divided among UEs in OMA. Hence, the potential impacts on MCS level and TB size determination should be further studied. These impacts may include, but not limited to, whether current modulation orders and code rates in NR are sufficient, whether the TB size determination rule could still work for NOMA, and if the impacts could be different for different NOMA schemes. 
Link adaptation is important for improving efficiency by adapting to channel variations. For OMA, link adaptation can generally refer to adaptation of modulation order, code rate, resource allocation, redundancy version, etc. Signature for data transmission is the most unique characteristic of NOMA compared with OMA, and thus signature adaptation can be considered as an additional degree of freedom for link adaptation. Taking the spreading sequence based NOMA scheme as an example, signature adaptation could refer to switching among spreading sequences with different spreading factors. Similar principles could also apply to other NOMA schemes. Whether and how NOMA signature adaptation is supported for dynamic grant and configured grant should be further studied. 
Proposal 2: MCS level & TB size determination and link adaptation, also including potential signature adaptation, should be further studied. 
For transmission with dynamic grant, a UE initiates a transmission under control of the gNB; however for transmission with configured grant, a gNB needs to identify which UE has performed a transmission. In the latter, the gNB will be able to discover a transmission by blind detecting a certain NOMA signature. Furthermore, to feedback HARQ-ACK to a particular UE, the gNB has to associate the transmission with a certain UE ID, such as C-RNTI, CS-RNTI, etc. However, there may not always be a one-to-one mapping between a NOMA signature and a particular UE ID. Also, if the number of UEs is larger than that of available NOMA signatures, it would be beneficial to further study the methodologies on how a gNB could acquire the required UE ID. A possible case for this scenario is considering mMTC UEs with sporadic traffic that could possibly share the same resources to improve efficiency. 
Proposal 3: For configured grant in NOMA, UE detection needs further study on: 
1) How to identify an uplink transmission from a certain UE 
2) How to acquire the UE ID 
After initiating a transmission, a UE will wait within a certain time duration for HARQ-ACK from the gNB. The HARQ-ACK indication can be implicit, e.g., a UL grant scheduling a retransmission and a new transmission can imply NACK and ACK, respectively. If there is neither retransmission nor new transmission, it could be a subject of further study to establish whether an explicit HARQ-ACK is always required, and how to transmit this HARQ-ACK when necessary. An advantage of NOMA is that more UEs can transmit simultaneously by using the same resources. In the case of configured grant, miss-detection at the gNB side is more likely to happen and thus no HARQ-ACK feedback will be provided. If a UE does not receive any such HARQ-ACK information, the consequential related UE behavior may need further considerations. 
Proposal 4: NOMA related HARQ-ACK feedback mechanisms and relevant UE behaviors, if any, should be further studied.
Conclusions
In this contribution, we share some views on procedures related to NOMA. Some design principles and major design aspects are highlighted. Above all, the proposals are summarized as follows.
Proposal 1: The allocation/selection of NOMA signatures for a UE, especially for configured grant, should be studied, and it can be considered together with potential collision avoidance methods.
Proposal 2: MCS level & TB size determination and link adaptation, also including potential signature adaptation, should be further studied. 
Proposal 3: For configured grant in NOMA, UE detection needs further study on: 
1) How to identify an uplink transmission from a certain UE 
2) How to acquire the UE ID 
Proposal 4: NOMA related HARQ-ACK feedback mechanisms and relevant UE behaviors, if any, should be further studied.
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