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Introduction
In RAN1 94bis meeting, some agreements on procedures related to NOMA were achieved [1]:
Agreements:
· Channel structure consisting of preamble and data can be considered for supporting the asynchronous transmission:
· Preamble in Rel-15 can be considered as the starting point. 
· Additional components can be included if necessary, e.g., the UL channel for assisting the UE detection or GP.
Agreements:
· Study further the case when a UE is configured with one or more set(s) of MA signature/resource 
· FFS principle for MA signature/resource configuration/selection among MA signature/resource belonging to same/different set(s).
· e.g. different MA signatures/resources may be considered for different TBSs/MCSs/retransmissions/UE grouping/measurements, etc.
· FFS signaling 
· FFS how to handle the collision of MA signature/resource
· FFS the mapping between RS and other MA signatures
In this contribution, we provide further considerations on NOMA procedures. 
Discussion
1.1 NOMA with grant-free PUSCH transmission
For some services, such as small payload data with low latency requirement and infrequent small payload data, grant free transmission can provide the benefit of low latency and power saving. 
However, multiplexing capacity of grant free transmission is limited. So grant free is not high spectrum efficiency when traffic payload is low or leads wrong transmission frequently due to high probability of collision when traffic payload is high.
NOMA could provide high multiplex capacity by non-orthogonal transmissions. So NOMA can be considered with grant free transmission firstly.
For grant based transmission, MU-MIMO can improve system capacity significantly. However, gain from MU-MIMO is restricted by CSI feedback, inter-user interference cancelation and user deployment. So if NOMA with grant-based transmission can provide more performance gain than MU-MIMO in some specific scenario, NOMA with grant-based transmission can be considered.
Proposal1: NOMA with grant-free PUSCH transmission should be prioritized. NOMA with grant-based PUSCH transmission can be considered if significant performance gain can be obtained.
1.2 Synchronous and asynchronous UL transmission
It has been agreed that synchronous UL data transmission should be a starting point and asynchronous UL data transmission is also considered. 
For synchronous UL data transmission, there are RRC connected and RRC inactive modes. For RRC connected mode, configured grant designed in R15 can be a starting point. For RRC inactive mode, in small cell deployment, trip delay can be covered by CP, So synchronous UL data transmission in RRC inactive mode can be assumed. Random access procedure may need to be triggered to resume RRC connection. Before random access procedure, transmission resource, such as MA signature, DMRS and frequency-time resource need to be configured by network. In addition, to further reduce latency and save power, 2-step RACH can be considered.
For asynchronous UL data transmission, only RRC inactive mode can be considered. For Macro cell deployment, trip delay may excess CP length, which will lead inter-UE interference and receiver complexity. However it is also a typical scenario for MTC and eMBB with small packet, so asynchronous UL data transmission need to be considered and schemes that cancel inter-UE interference and reduce receiver complexity can be studied.
Proposal 2: Synchronous operation where TA is less than CP should be prioritized. Configured grant and 2-step RACH can be considered for RRC connected and RRC inactive mode separately.
Proposal 3: Asynchronous UL data transmission needs to be considered and schemes that cancel inter-UE interference and reduce receiver complexity should be studied firstly.
1.3 Resource allocation and link adaptation
In Rel15, configured grant has been extensively discussed and includes fully RRC configured (Type1) and RRC configured and DCI-activated (Type 2). Configured grant design in Rel15 can be a starting point. However, configured grant in Rel15 cannot accommodate to traffic and channel variation due to only one configured grant resource can be configured semi-statically. Therefore, multiple configured grant resources can be considered to improve configured grant efficiency and performance. For example, two configured grant resources are configured for UE, one configured grant resource is configured by low MCS and the other configured grant resource is configured by middle MCS. UE can choose configured resource according to channel state. In addition, multiple configured resources can be configured to match multiple traffic payload to avoid traffic split or resource waste.
Proposal 4: Multiple configured resources can be configured for accommodate various TBS and MCS.
1.4 UE detection
For RRC connected mode, DMRS can be used as UE detection. In Rel15, two types of DMRS pattern configuration have been defined, in which Type 1 can support up to 8 orthogonal DMRS ports and Type 2 can support up to 12 orthogonal DMRS ports respectively. To distinguish UE and detect data correctly, the number of orthogonal DMRS port should not less than the number of potential UEs. Therefore, DMRS extension should be considered to keep the same capacity of orthogonal DMRS as MA signature.
Proposal 5: Extended DMRS can be considered to detect UE for RRC_CONNECTED. 
For RRC inactive mode, random access procedure is inevitable. Multiplexing capacity of preamble is 64 and it is larger than multiplexing capacity. Therefore, Preamble can be considered to detect UE and UE identity can also be carried by PUSCH.
For 2-step RACH, UE identity information carried by MSG1 can also be used to resolve contention collision further.
Proposal 6: Preamble can be considered to detect UE for RRC_INACTIVE. 
Proposal7: For 2-step RACH, UE identity information carried by MSG1 can also be used to resolve contention collision further.
1.5 HARQ 
In Rel15, HARQ has been supported in configured grant transmission. One method is autonomous repetition, which is configured by eNB according to latency and reliability requirements. Another method is DCI-triggered retransmission. Note that autonomous repetition can also be stopped by DCI-triggered retransmission. For RRC connected mode, both methods in Rel15 can be a starting point. 
For RRC inactive mode, if UE has been identified, HARQ retransmission can be considered. Otherwise, UE needs to perform random access again.
Proposal 8: HARQ design for configured grant in Rel 15 can be a starting point.
In Rel15, HARQ feedback is determined by retransmission schedule and timer implicitly. If retransmission schedule occurs within specific timer window, retransmission will occur. Otherwise, UE assumes uplink data has been detected correctly. However, if gNB miss detect uplink data and does not transmit any signaling to UE. Then UE will misunderstand that gNB have detect uplink data correctly and not retransmit data till ARQ retransmission triggers, which will lead unacceptable latency. 
Due to randomly selected MA/resource, collision cannot avoid. In that case, gNB may miss detect uplink data. To avoid misunderstanding, explicit HARQ-ACK is necessary.
Figure 1 shows an example of explicit HARQ-ACK mechanism. Both retransmission timer and HARQ-ACK feedback perform. If HARQ-ACK is received before timer expires, then UE considers that data has been decoded correctly by gNB as shown in Figure 1(a). If UL grant for retransmission is received before timer expires, then UE retransmit data according to the UL grant, as shown in Figure 1(b). If no signaling is received before timer expires, then synchronous retransmission is triggered by timer



   
(a)Explicit HARQ-ACK is received   (b) Retransmission triggered by UL grant (c) Retransmission triggered by timer
Figure 1 Explicit HARQ-ACK mechanism
For retransmission triggered by UL grant, asynchronous and adaptive retransmission can be supported to improve efficiency and flexibility. For retransmission triggered by timer, due to absence of indication, synchronous and non-adaptive retransmission is a direct solution. For synchronous retransmission resource, both specific resource for retransmission and reuse of grant free resource can be considered. 
Proposal 9: Explicit HARQ-ACK can improve transmission reliability due to it can recognize miss-detection of PUSCH. 
Proposal 10: Both asynchronous and synchronous retransmission should be considered

Conclusions
In this contribution, we show our views on L1 enhancement for URLLC with following proposals:
Proposal1:NOMA with grant-free PUSCH transmission should be prioritized. NOMA with grant-based PUSCH transmission can be considered if significant performance gain can be obtained.
Proposal 2: Synchronous operation where TA is less than CP should be prioritized. Configured grant and 2-step RACH can be considered for RRC connected and RRC inactive mode separately.
Proposal 3: Asynchronous UL data transmission needs to be considered and schemes that cancel inter-UE interference and reduce receiver complexity should be studied firstly.
Proposal 4: Multiple configured resources can be configured for accommodate various TBS and MCS.
Proposal 5: Extended DMRS can be considered to detect UE for RRC_CONNECTED. 
Proposal 6: Preamble can be considered to detect UE for RRC_INACTIVE.
Proposal7: For 2-step RACH, UE identity information carried by MSG1 can also be used to resolve contention collision further.
Proposal 8: HARQ design for configured grant in Rel 15 can be a starting point.
Proposal 9: Explicit HARQ-ACK can improve transmission reliability due to it can recognize miss-detection of PUSCH. 
Proposal 10: Both asynchronous and synchronous retransmission should be considered
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