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1.  Introduction 

A study item proposal on NR-based Access to Unlicensed Spectrum was approved in RAN #75 in March, 2017. In RAN1 #92, NR-based Access to Unlicensed Spectrum is officially included in the agenda item. At the beginning of the study, we believe that clear and well-defined evaluation assumptions can facilitate future discussions and therefore should be discussed in the first place. In this contribution, we provide our view on evaluation assumptions based on our experience in the study of LAA and NR.

2.  Discussion
2.1 Carrier frequency

To reduce the burden of simulations, RAN1 should strive for minimum set of scenarios that can cover concerned cases. In the email discussion of NR-U spectrum, the candidate frequency bands are roughly divided into sub-7GHz and above-7GHz. It is sensible to select only one carrier frequency for each of sub-7GHz candidates and above-7GHz candidates.
However, as discussed in the email discussion for NR-U spectrum, there are concerns among companies about the two candidate frequency bands in higher frequencies. For the 37 GHz band, it is not globally available and the corresponding regulation remains unclear. For the 60 GHz band, though it has great potential from bandwidth perspective, the waveform for above 52.6 GHz frequency remains an issue to be solved in prior to the study of NR-U in this frequency band. 
In conclusion, due to limited resources of the study item, the study of NR-U should be focused on sub-7 frequency bands in the first place, and one of the candidate frequency bands should be selected for evaluation purpose. Based on comments from companies in the email discussion, 5 and 6 GHz bands are the most promising candidates for sub-7 GHz NR-U evaluations. Following discussions in this paper will focus on evaluation assumptions for sub-7 GHz bands.
Proposal 1: Prioritize evaluations on NR-U in sub-7 GHz frequency bands.

Proposal 2: For evaluations on NR-U in sub-7 GHz frequency bands, select either 5 or 6 GHz as carrier frequency in the evaluation assumptions.

2.2 Channel model

According to evaluations of LTE and NR in 3GPP, there are three kinds of channel models available for the study of NR-U: ITU channel model, 3D channel model (3DCM), and NR channel model (5GCM). In the study of LAA and eLAA, ITU channel models such as ITU InH and ITU UMi are adopted. For the evaluation of NR-U, it is natural to adopt the channel model used for NR related evaluations, i.e., NR channel model (5GCM) should be used for evaluations of NR-U.
Proposal 3: Use NR channel model (5GCM) for evaluations of the NR-U system.
2.3 Antenna configuration and assumption on beam management

In Rel-15 NR, beam management is one of the main innovations when comparison is made between NR and LTE systems. In the design of NR system, multi-beam operation is not excluded in sub-7 GHz bands. In other words, analog beam management is considered not only in the high frequency bands, but also in sub-7 GHz bands. For the study item of NR-U, it is sensible to consider and study the benefit of beam management to the access of unlicensed spectrum in all frequency bands. As a starting point, the antenna configuration (M, N, P) for each panel should be larger than (1, 2, 2), and the exact number can be determined based on the size of a TRP and the wavelength of, e.g., 6 GHz radio.
Proposal 4: Study the benefit of analog beam management in the NR-U system for frequency bands lower than 7 GHz.

2.4 Deployment layout – indoor office
In indoor evaluations, the layout for nodes is the key and can significantly affect the evaluation results. In this section, we discuss the pros and cons of the three candidate layouts that appear in the mail discussion of NR-U and the study of LAA for indoor office. To reduce the simulation burden and facilitate future discussions, RAN1 should determine one deployment layout for the indoor office scenario.

Figure 1: Indoor office layout in LAA from TR 36.889 [1]
Figure 1 illustrates the layout of indoor office in the study of LAA. In this layout, the green nodes represent the BSs of one operator while the orange nodes represent the BSs of the other operator. The BSs of the same operator are separated by the same distance, and the distance between Xth green node and the Xth orange node is randomly selected from a uniform distribution, X can be 1 to 4. This layout reflects the condition that BSs from two operators may not be well coordinated, meaning that two BSs from different operators can be close to each other and can generate significant interference to each other. As a result, multiple simulation rounds are needed under this layout for stable and converged simulation results.
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Figure 2: Indoor office layout in NR evaluations from TR 38.901 [2]
Another highly recommended indoor office layout is the one specified in Figure 2. This layout is used for evaluations on NR indoor office scenario. Compared to the layout in Figure 1, the number of BSs in this layout is significantly increased to fulfil the needs of simulations in millimeter wave frequency bands. For NR-U evaluations in sub-7 GHz band, the BSs should be assigned to two different operators. A simple solution proposed in the mail discussion is that a node is assigned to the operator which is different from its neighbors’. In other words, when node A is assigned to operator one, all nodes directly next to node A are assigned to operator two. With this layout and the rule of operator assignment, coordination between two operators are assumed.
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Figure 3: Enterprise scenario layout from IEEE 802.11-14/0980r6 [3]
The last candidate layout is proposed in the mail discussion of NR-U and comes from IEEE 802.11 discussions. Figure 3 illustrates this Enterprise scenario from IEEE 802.11. The left sub-figure is the general map which contains eight 20m by 20m regions, and the right sub-figure shows the details of each 20m by 20m region. In this layout, we can reuse the rule for previous layout to assign the BSs to two operators, i.e., firstly assign a node to operator one, and then assign all its neighbors to operator two, and so on.
In conclusion, all three candidate layouts have their own advantages and disadvantages, and RAN1 should strive for minimum number of cases that are enough to cover critical deployments. We would suggest that one of the candidate layouts or a modified/merged layout be determined by RAN1 for indoor office evaluations.
Proposal 5: RAN1 discusses and determines only one layout for indoor office evaluations.

3. Conclusion

In summary, based on the above discussion we have the following proposals:
Proposal 1: Prioritize evaluations on NR-U in sub-7 GHz frequency bands.
Proposal 2: For evaluations on NR-U in sub-7 GHz frequency bands, select either 5 or 6 GHz as carrier frequency in the evaluation assumptions.
Proposal 3: Use NR channel model (5GCM) for evaluations of the NR-U system.
Proposal 4: Study the benefit of analog beam management in the NR-U system for frequency bands lower than 7 GHz.
Proposal 5: RAN1 discusses and determines only one layout for indoor office evaluations. 
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