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1	Introduction
An objective of the 5G study item [1] is to identify and develop technology components needed for new radio (NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2]. 
This contribution relates to the physical resource block (PRB) definition in frequency. In RAN1 #86, the following agreements were made [3]:
Agreements:
· PRB definition where the number of subcarriers per PRB is the same for all numerologies is supported
· Examples of the number of subcarriers per PRB for NR study are 12, 16
· Additional PRB definition with the different number of subcarriers is not precluded

Agreements:
· The number of subcarriers per PRB for NR study are 12, 16

Conclusions:
· RAN1 will down select the number of subcarriers per PRB in the next meeting

We provide our view on the number of subcarriers per PRB in this contribution. 
2	Discussion
With scalable numerology, time domain parameters such as symbol length and CP length are scaled down (compared to LTE) by parameter N, whereas subcarrier spacing are scaled up by parameter N. Figure 1 illustrates PRB space with scalable numerology. One PRB corresponds to y symbols in time and z subcarriers in frequency. In the current example, y=7 and z=12. Based on the current terminology agreed in RAN1 #86, time interval y can be called as a slot. It can be noted that:
•	The PRB size, y*z is common for all numerologies (84 resource elements in the current example)
•	The duration and bandwidth of one PRB, or one resource unit, varies according to selected numerology.
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Figure 1 PRB space with scalable numerology, 12 subcarriers per PRB.
From resource allocation point of view it is beneficial to aim at scalable numerology, where dimensions of the one PRB (in terms of number of OFDM symbols y and the number of subcarriers z) remain unchanged regardless of the selected numerology. For example, it allows usage of the common design for different control/RS structures as well as common resource assignment design independently from the selected numerology option.
We think that it is beneficial to maximize the commonality and compatibility to LTE. This can be made with a PRB definition where the number of subcarriers per PRB is 12 subcarriers. With this definition, the bandwidth of a PRB in NR will be the same as that in LTE when using 15 kHz subcarrier spacing, or an integer number of PRBs in LTE when larger subcarrier spacing is used in NR. This approach will maximize the coexistence between NR and LTE. For example, it provides opportunities for reasonable interference management between NR and LTE (with PRB or multi-PRB resolution). This approach can minimize also the implementation complexity in the cases when both LTE and NR are supported.

When compared to the option with 16 subcarriers per PRB, it can be noted that 12 subcarriers per PRB provides also better frequency domain resolution. This can be beneficial e.g. when increasing the spectrum usage efficiency (90% in LTE) according to the agreement made in RAN1 #86 or when multiplexing narrowband IoT with NR.

In addition, there does not seem to be any obvious advantage of having 16 subcarriers per PRB compared to 12.

Based on the discussion above, we make the following proposal:

Proposal #1: The number of subcarriers per PRB for NR is 12.

3	Conclusions
In this contribution we have discussed the number of subcarriers per PRB in the NR. Based on the discussion, we make the following proposal:

Proposal #1: The number of subcarriers per PRB for NR is 12.
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