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1 Introduction
Some agreements on subcarrier grid for NR has reached in RAN1 and sent to RAN4 in [1]. The agreements are copied as below and in this contribution some RAN4 related indications based on subcarrier grid agreements are discussed.
At RAN1#88bis meeting
Agreements:
· Subcarrier grid in NR is Alt.1, i.e., “Assuming the subcarriers in a PRB are numbered from 0 to 11, for a given SCS F0, subcarrier 0 always coincide with a subcarrier 0 of all SCS of order less than F0.”

2 Discussion

Based on RAN1 agreements for subcarrier grid, Figure 1 gives the illustration of subcarrier arrangement at the channel edge.
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Figure 1 Illustration on subcarrier grid
For a certain channel bandwidth, we can observe from the figure that the RB edge is not aligned for different numerologies, so the RBs are not strictly symmetric around the centre frequency for some numerology.

Observation 1: It is observed that the RB edge is not aligned for different numerologies, so the RBs are not strictly symmetric around the centre frequency for some numerology.
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Figure 2 Carrier frequency
Another issue is where the carrier frequency is for NR. Carrier frequency is located over one subcarrier for LTE DL and between two subcarriers for LTE UL. So these two options are straightforward ways for NR:
1. Over one subcarrier as the black dash line in Figure 2;
2. Between two subcarriers as the red solid line in Figure 2:

· can not be between two subcarriers for all numerologies, like 30kHz and 60kHz in Figure 2.
Discussion on DC issue is still ongoing in RAN1; RAN4 assumes DC location is the carrier frequency location so this will be decided by RAN1.

The last issue is how to arrange mixed numerologies in a single carrier, there are two options:

1. Fix the arrangement of different numerology as in Figure 2 and select the PRBs from different numerology, as in Figure 3 (a), (b) and (c)
· If lower SCS place in the lower frequency as in Figure 3 (a), guard band close to 1PRB is reserved to align the subcarrier of different numerology and avoid the PRB collision;

· If lower SCS place in the lower frequency as in Figure 3 (b), no guard band is reserved but the PRB collide between two numerologies;
· If higher SCS place in the lower frequency as in Figure 3 (c), only very small guard band is reserved to align the subcarrier of different numerology. So this kind of arrangement should be prioritized to the above two.
2. Continuously place the different numerology which can best utilize the spectrum, as in Figure 3 (d)
· This kind of arrangement will violate the subcarrier grid agreement in RAN1. However, no substantial issue is identified from both theory and implementation point of view.

[image: image3]
Figure 3 Arrangement of mixed numerology
Observation 2: Mixed numerology arrangement in Figure 3 (b) (c) is preferred because of high spectrum utilization.
Conclusion
This contribution discusses some RAN4 related indications based on subcarrier grid agreements.
Observation 1: It is observed that the RB edge is not aligned for different numerologies, so the RBs are not strictly symmetric around the centre frequency for some numerology.
Observation 2: Mixed numerology arrangement in Figure 3 (b) (c) is preferred.
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