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Introduction
In RAN1#86bis, the following agreement was made regarding a UL MIMO:
Agreements:
· If UE capabilities are known, FFS UL SU-MIMO schemes should be designed agnostic to UE antenna configuration or not
· Support at least a maximum of 4 layers uplink SU-MIMO transmission
· FFS whether or not to support 5-8 layers


In this contribution we discuss the FFS on whether or not to support 5-8 layers. 
[bookmark: _Ref178064866]Discussion
We observe inputs on the motivation for up to 8 layer UL SU-MIMO as follows:
· Emerging business opportunities in connected automotive, drones, home appliances, data center and security monitoring [1]. On our view, typically these devices would be larger than the smartphone UE.
· Forward compatibility, we may consider increasing the maximum layers from the beginning (e.g. 8 layers for UL SU-MIMO by taking large UE types into account) [2].
Hence, there seem to be some arguments for future large devices supporting very high uplink data rates requiring up to 8 layer spatial multiplexing. 
For automotive we might have more antennas (e.g., several arrays oriented e.g. forward/backwards and maybe even to the sides of the vehicle) but at this point, we don’t see an urgent use case that require more than 4 layers of spatial multiplexing. Whether to treat these widely separated antenna panels as a single UE or multiple UEs on the same vehicle can be further studied.
Something to consider from a different perspective is the EIRP limit which could prohibit the use of all available power in a single UL beam. A work-around could be to exploit multibeam transmission, either for SU-MIMO or for MU-MIMO. In the sidelink context MU-MIMO is relevant also for transmission by the UE. 
To summarize, we don’t see an urgent need to support 8 layer SU-MIMO in the first NR release but the specification should be prepared for a later introduction. This means that when designing the UL DMRS; the 8 layer SU-MIMO could be supported in principle, while we don’t need to prioritize the other details in Phase 1 NR (number of codewords, codeword to layer mapping, hybrid analog/digital implementation, codebook design etc). In particular, the similar design of the UL and DL DMRS, which also could benefit interference cancellation for dynamic TDD. 
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Conclusions
We propose the following:
Proposal 1	Introduce support for 8 layer SU-MIMO in UL DMRS design by utilizing symmetry with the DL DMRS design, e.g. DMRS mapping structure. Do not prioritize completing 8 layer SU-MIMO in the first NR release
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