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Introduction
The frame structure and numerology for NR must consider many aspects in order to meet expected use cases and their corresponding requirements. Enabling different technologies for the intended wide frequency range discussed for NR is important, and should be supported in an efficient way. As was proposed by a number of companies in RAN1 #85 [1-3] UL reference signal defined, reciprocity based MU-MIMO operation [4] is an important enabler for improved spectral efficiency. UL RS defined reciprocity based MU-MIMO is suitable for frequencies below 6 GHz, where the UE can be assumed to have passive omni-directional antenna coverage. The approach with UL RS must be adjusted for frequencies above 6 GHz where UE antennas have different patterns.  The fact that the approach is UL RS defined puts specific requirements on how a frame structure is designed and, as stated in [2] the approach is as an example quite limited by today’s LTE frame structure. The demands are also different from what is needed at higher frequencies. 
In this paper we highlight aspects that should be taken into account in the frame structure discussions, in order to enable UL RS defined reciprocity based MU-MIMO in an efficient manner.
Discussion
The optimal scheme for how to operate UL RS defined MU-MIMO is to initiate the transmission in a certain time interval / coherence block with the UL RS, in order for timely processing of the RS in the TRP end. For every coherence block, each UE transmits UL RSs orthogonally in the time frequency resource domain. 
Proposal 1: A coherence block is initiated by an UL RS. 
As there is a need at the TRP end to process the received RS in order to determine the precoding, it is clearly beneficial to allocate some time for UL data transmission directly after this UL reference signal transmission. The UL traffic may be cached at the TRP end and post-processed when the precoding is ready and DL traffic may take place. When the precoding matrix is derived the TRP is ready for DL data transmission and, the coherence time is mainly set by mobility requirements.  A coherence block is shown in figure 1. For different scenarios the block can be configured differently and all UEs using the same resource block need to use the same set up. Hence, UL and DL mode are assumed at the same time. 
[bookmark: _GoBack]If the UL traffic is dominating the whole coherence block may be occupied by UL traffic (Figure 1B) and,  if DL traffic is dominating an additional UL RS within a coherence block may be introduced. The first UL RS will then be associated to the next set of DL data (Figure 1C) but each RS and its associated data needs to be within the same coherence time window.
Proposal 2: A coherence block may contain UL transmissions only.
Proposal 3: An UL RS may be associated with DL data of a succeding sub structure within the coherence time window.
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[bookmark: _Ref445128291]Figure 1: Coherence block structure for A: balanced traffic, B: dominating UL traffic and C: dominating DL traffic. The figures exemplify UL RS from 2 different UEs.

Conclusion 

For the frame structure of NR we propose the following: 
Proposal 1: A coherence block is initiated by an UL RS. 
Proposal 2: A coherence block may contain UL transmissions only.
Proposal 3: An UL RS may be associated with DL data of a succeding sub structure within the coherence time window.

We do with this proposal not intend to preclude any alternative frame structures but just highlight what is needed for UL RS defined reciprocity based MU-MIMO.
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