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1. Introduction
The following agreements were made in RAN#93 meeting in the NOMA procedure AI:
Agreements:

· UL data transmission and detection procedures of Rel-15 configured grant is the starting point for NOMA study.

· Different UL data transmission and detection procedures from Rel-15 configured grant for NOMA study can be considered
· e.g. Preamble, DMRS, synchronization, resource (physical resource and MA signature) configuration, UE detection, HARQ retransmission and ACK/NACK feedback, link adaptation, adaptation between orthogonal and non-orthogonal multiple access, collision control, etc.
Agreements:

· Synchronous UL data transmission should be the starting point.  
· Also considers the asynchronous transmission

· Timing offset is within [0,  y] as starting point, where y has two values at least for the purpose of evaluation:

· Case 1: CP/[2] < y <= CP+rms_DS, with detailed value FFS

· Case 2: 2*CP>=y > CP, with detailed value FFS

· Additional value(s) for y are not precluded

· Possible down-selection can still be discussed 

· FFS the channel structure and procedures for asynchronous.

This tdoc discusses considerations for NoMA procedures. 
2. Timing Alignment for NOMA
There have been discussions and contributions within NOMA procedures regarding timing alignment of the UE. Hence, there is still an open issue within the study if NOMA will support transmissions from UE that do not have valid TA. 

Many contributions have highlighted the non-trivial problems associated with supporting UE transmissions that do not have valid TA [1]. These include additional receiver complexity (e.g. FFT complexity), detection degradation, interference with other users, channel estimation degradation, etc. While there are benefits of transmission with invalid TA such as reducing signaling, this only occurs when the UE is highly mobile and transmits infrequently.  These benefits do not outweigh the problems. 
Proposal: 
The NOMA study should only consider the case when the UE has valid timing advance.
3. Configured Grant Resource Periodicity

The Rel-15 configured grant procedure with synchronous UL data transmission has been agreed to be used as the starting point for NOMA study. However, the periodicity defined in Rel-15 configured grant (e.g. 600ms) would be too frequent for many applications. Applications that periodically send small packets that could benefit from using NOMA may find resource allocations around 2-30s more appropriate. For example, applications that poll for updates such as email and social media, typically only need updates every 10 seconds. If the allocation is every 600ms, this application would only use a faction of the allocated resources, and the NW would not know how much to oversubscribe each resource. 

Extending the periodicity of the configured grant transmissions to longer periods should be studied. This would maintain the existing framework and mechanisms, with the benefit of reducing the number of unused resources. 

Proposal:
The periodicity for configured grants in the NOMA study should consider periods of at least 30 seconds.

4. Timing Advance (TA) Validation Mechanism
If it is agreed that NOMA should only be used by the UE when it has a valid timing advance, then a mechanism to determine TA validity needs to be specified if the UL transmissions are to be less frequent. At a high level, before transmitting at the configured grant UL resource, the UE would:

· Evaluate if TA is valid

· If TA is not valid

· Use legacy RACH procedures

· Else TA is valid

· Transmit data on pre-configured UL resource

· Get Ack with optionally updated TA

· Endif

There is no way for a UE to distinguish the difference between the UE’s XTAL clock drift and timing errors due to mobility, so simply tracking the DL signal will not guaranteed valid TA.  Ideally, the TA validation mechanism should be passive such that both UE power and NW resources are optimized e.g. a mechanism based on neighbour and serving cell RRM measurements. For example, when the UE gets a TA update, it can save observed conditions (e.g. RRM measurements) and then compare it to the conditions at the time of transmission. If the conditions are changed significantly then TA advance is not valid and thus the UE may use the legacy RACH procedure.

We also need to define a range of what is considered valid e.g. +/- 0.5 CP.  The ability for the UE to make this determination reliably will depend on this range but will also depend on channel conditions (e.g. SNR) and neighbour state conditions and time since last TA update. 
Proposal: 
Study a TA validation mechanism, the TA error limit, and any conditions when the TA validation mechanism can be used. 
5. Conclusions
Proposal: 
The NOMA study should only consider the case when the UE has valid timing advance.
Proposal:
The periodicity for configured grants in the NOMA study should consider periods of at least 30 seconds.

Proposal: 
Study a TA validation mechanism, the TA error limit, and any conditions when the TA validation mechanism can be used. 
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