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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: _GoBack]In RAN1 #93 meeting, following agreements were made for UL NOMA transmission [1]. In Rel-15 UL configured grant, DMRS is used for UE identification. Based on the agreements, DMRS as UE detection for UL NOMA transmission can be adopted. In this contribution, we provide our considerations for DMRS enhancement for NOMA.
	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.




2. Discussion on DMRS enhancement
The DMRS applied for UL NOMA should be robust to collision and applicable to acquire good channel estimation performance. Due to lack of real-time power control mechanism, especially for grant-free UL transmission scenario, power imbalance at gNB receiver side should be considered, i.e. received signal from different UEs may have different received power. In Rel.15, DMRS is used for UE identification for UL configured grant transmission. It was also agreed that Rel.15 UL configured grant is adopted as starting point for UL NOMA transmission. Since multiple UEs can share the same time/frequency resource, gNB needs to identify each UE and perform decoding for the data of each UE. In general, each UE can be configured with an individual DMRS port/sequence such that gNB can detect the DMRS as UE identity. 
In NR, two DMRS types are introduced. In the case of two DMRS symbols, maximum 8 ports and 12 ports are supported by type 1 and type 2 DMRS, respectively. For some use cases in NOMA transmission, there could be quite a few UEs transmitting data using non-orthogonal resources. Therefore, the detection of DMRS and UE identification need to be reliable.
[bookmark: OLE_LINK2]Observation 1: DMRS collision would result in performance degradation of UL NOMA transmission.

[bookmark: OLE_LINK5]One simple method is to adopt UE-specific scrambling for the DMRS of each UE. However, if UE detection is based on DMRS with sequence selection, the orthogonality among different DMRS sequences may decrease due to the imbalanced received power. Therefore, DMRS based FDM for UE detection would be more suitable, e.g. comb-like DMRS structure can be considered. One possible method is that more combs are used, which would reduce DMRS density and may result in lower channel estimation performance. Another method is that more symbols can be used for DMRS. In either NR DMRS position or extending DMRS position, current comb-based DMRS pattern can be reused for the extended DMRS symbols, as shown in Figure 4. Less specification effort is required on DMRS pattern design. This method is beneficial for resource utilization efficiency because the more UEs can be multiplexed in the resource.
For pool based NOMA schemes, UE randomly selects a MA signature and/or DMRS ports when data arrive. If two UEs use the same MA signature and DMRS ports, gNB cannot differentiate the UEs. The reselection is required. Orthogonal DMRS can help gNB handle the collision to reduce latency and interference. If UEs utilize the dedicated DMRS, at least gNB can identify the DMRS from UEs for handling the potential collisions. Compared to MA signature, DMRS capacity is more easily to be extended. The enhanced DMRS design is beneficial for supporting more NOMA UE transmissions.
[image: ]
[bookmark: _Ref525740546]Figure 4: Example of extending DMRS position

Proposal 1: For UL NOMA transmission, DMRS enhancement based on Rel.15 DMRS structure is needed.
Proposal 2: More symbols can be used for DMRS and current comb-based DMRS pattern can be reused for the extended DMRS symbols.


3. [bookmark: OLE_LINK16]Conclusion
In this contribution, we provide our considerations for design of NOMA from transmitter side for NOMA study. The observations and proposals are summarized below.
Observation 1: DMRS collision would result in performance degradation of UL NOMA transmission.
Proposal 1: For UL NOMA transmission, DMRS enhancement based on Rel.15 DMRS structure is needed.
Proposal 2: More symbols can be used for DMRS and current comb-based DMRS pattern can be reused for the extended DMRS symbols.
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