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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
One of the objectives of SI on Non-Orthogonal Multiple Access (NoMA) for NR [1] is to study the procedures related to the non-orthogonal multiple access including the following aspects:
•	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

[bookmark: _Ref129681832]In this contribution, we discuss our initial views on NoMA related procedures including UL transmission detection, HARQ procedure and MA signature allocation/selection for UL transmission with configured grant.
UL transmission detection
For grant-based transmission, the gNB already knows which UEs transmit in allocated resources; however for UL transmission with configured grant, the gNB needs to identify which UE has performed transmission.  It has been agreed to use DMRS for UE activity detection in transmission with configured grant (UL-TWG-type1 and UL-TWG-type2). NR DMRS based UE identification can be considered a starting point for UL transmission detection in NoMA. To support higher overloading capability in NoMA, DMRS extension can be considered in this SI. Orthogonal and /or non-orthogonal approaches, with different pros and cons, are being disucssed for DMRS extension in NoMA. We propose to use a two step UE identification procedure in NoMA with higher overloading ratio using one to many mapping between DMRS signatures and the UE IDs. It is proposed to use DM-RS to identify the potential UEs sharing the same DMRS sequence. This is followed by second step of UE identification wherein we mask the CRC of the data transmitted in PUSCH with the UE ID (for example C-RNTI). The gNB will perform CRC check using the UE IDs of all the UEs configured to share the same resource(s) until the CRC check is passed to identify the correct UE after which an ACK can be sent to the UE.
 Proposal 1: Consider NR DMRS based UE identification as a starting point for detection of UL transmission with configured grant using NoMA. 
Proposal 2: A two step UE identification procedure is proposed as follows:
· Use DMRS to short list the UEs sharing the same resources.
· Masking CRC of the data transmitted in PUSCH with the UE ID for UE identification.
 HARQ Procedure
Support for HARQ retransmission and combining is important to improve the reliability and spectral efficiency. Rel-15 HARQ procedure can be considered a starting point for HARQ in NOMA SI. For UL-TWG in NR, multiple repetitions are supported for each HARQ transmission and retransmission is grant-based. For HARQ feedback, a timer based approach is adopted for ACK response in Rel-15 NR. The UE starts a timer after transmission, and if the timer is expired, UE assumes ACK for the associated HARQ ID. In addition, UE may assume an ACK response when gNB schedules a new transmission with same HARQ ID and toggled NDI value. To send HARQ feedback or retransmission grant, gNB must know the UE ID. This may be difficult to know if there is no one-to-one mapping between DMRS signature and UE ID that is possible in NOMA UL-TWG wherein resources are shared among multiple users which can transmit simultaneously. This can increase probability of miss detection and decoding error at the gNB leading to a situation wherein gNB cannot send feed back to the correct UE. In this situation, an explicit ACK (e.g. a grant with same HARQ ID and toggled NDI value) seems more feasible as compared to explicit NACK. The feedback transmission and reception operation is shown in Figure 1.
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[bookmark: _Ref509493159]Figure 1 Procedure for HARQ Feedback at gNB and UE
When a UE does not receive HARQ feedback (ACK/retransmission grant) after the timer expires, the behavior to be followed by the UE needs further study.
Proposal 3: Consider Rel-15 HARQ procedure as a starting point for NoMA SI. 
Proposal 4: Send ACK response to acknowledge successful data reception.
MA Signature Allocation/Selection
MA Signature Allocation by gNB
In grant based NOMA transmission, gNB can jointly allocate MA signatures, DMRS sequences and time/frequency resources through dynamic L1 signaling to reduce UE collision. Although such dynamic allocation is not possible in UL-TWG, gNB can still select and allocate MA signatures to UEs in UL-TWG as follows:
Option 1: gNB allocates MA signatures through RRC signaling to connected mode UEs. This implies 1:Many mapping between signatures and number of UEs when the number of signatures is less than the number of connected UEs. This can result in unnecessary collision between UEs sharing the same signature when UEs allocated with different signatures do not have any uplink transmission. 
Option 2: gNB allocates the MA signature in activation DCI. This option offers more flexibility for signature allocation since gNB can avoid signature sharing between UEs configured with same time/frequency resources. However, this option can only be used for UL-TWG-type2. 
Signature Selection by UE
Another approach that can be considered for MA signature selection/allocation in UL-TWG is to let the UE select a NOMA signature when it performs UL data transmission. Signature selection at the UE can be either random or deterministic and can reduce collision probability as compared to using semi-statically pre-allocated signatures. As compared to random selection, deterministic signature selection (e.g., based on time/frequency resources, DMRS signature etc.) can further reduce collision probability.
Proposal 5: Consider deterministic MA signature selection at the UE for NOMA UL-TWG.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
From the discussion, we have the following proposals. 
Proposal 1: Consider NR DMRS based UE identification as a starting point for detection of UL transmission with configured grant using NoMA. 
Proposal 2: A two step UE identification procedure is proposed as follows:
· Use DMRS to short list the UEs sharing the same resources.
· Masking CRC of the data transmitted in PUSCH with the UE ID for UE identification.
Proposal 3: Consider Rel-15 HARQ procedure as a starting point for NoMA SI. 
Proposal 4: Send ACK response to acknowledge successful data reception. 
Proposal 5: Consider deterministic MA signature selection at the UE for NOMA UL-TWG.
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