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1. Introduction 
In RAN1 Meeting #88, the following agreement was reached [1]. 

	Agreements:
· RAN1 will down select between following alternatives in the next meeting
· Alt.1
· 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.
· Alt.2
· For a given SCS F0, subcarrier 0 has SCS dependent offset of PRB boundary based on the largest subcarrier spacing supported by the carrier
· Fractional PRB is not supported in Rel. 15




The Alt.2 was further clarified as follows.
· Alt.2: Assuming the subcarriers in a PRB are numbered from 0 to 11, subcarrier 0 for the largest SCS FM=15kHz x 2M supported by a NR carrier coincides with a subcarrier 2K-1-1 for smaller SCS of FN=FM x 2-K (K=1,2,…).
In this contribution, we compare the two alternatives in the agreement and share our view.   
2. Comparison between two alternatives 
2.1. Alt.1 
The following Figure 1 illustrates the subcarrier mapping according to Alt.1.
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Figure 1. Subcarrier mapping according to Alt.1 (max SCS assuming 120 kHz)

The followings are pros and cons of Alt.1 discussed during RAN1 #88 [2]. 

Pros:
· The subcarrier index 0 is always aligned between different SCS, which applies regardless of the SCSs (re-)configured in the cell and could simplify design such as SCS independent RS design. 
Cons:
· The overall subcarrier positions of a larger SCS are biased with respect to a smaller SCS, which may affect unbalanced interference to neighbor RBs. 

It is seen that the pros is more apparent than the cons. Thanks to the fact that the subcarrier index 0 is always aligned between different SCS, the subcarrier mapping does not depend on the max SCS and is fixed for a given SCS. It can be helpful SCS independent RS design. Also, as the subcarrier mapping is fixed for a given SCS, it does not require any unnecessary signaling to UE such as on the max SCS. In other words, a UE does not need to know the max SCS. 
On the other hand, it seems the cons is not well materialized. Although the subcarrier mapping according to Alt.1 may affect unbalanced interference to neighbor RBs, the impact will only be at the border RBs between different numerologies. As it will be seen in the next subsection, Alt.2 is also not completely free from this issue. 
2.2. Alt.2 
The following Figure 2 and Figure 3 illustrate the subcarrier mapping according to Alt.2 assuming different max SCS, i.e., 120 kHz and 60 kHz, respectively. 
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Figure 2. Subcarrier mapping according to Alt.2 (max SCS assuming 120 kHz)
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Figure 3. Subcarrier mapping according to Alt.2 (max SCS assuming 60 kHz)

The followings are pros and cons of Alt.2 discussed during RAN1 #88 [2].


Pros:
· The overall subcarrier positions of a larger SCS seem more balanced w.r.t. a smaller SCS, which may allow to reduce unbalanced interference to neighbor RBs.
Cons:
· The subcarrier index 0 between different SCS is not aligned, which might complicate design such as DC handling and RS location. 

In the case of Alt.2, we see that the cons supersedes the pros. When comparing Figure 2 and Figure 3, it is seen that the subcarrier mapping for even the same SCS of 60 kHz can be different depending on the max SCS. This implies that UE cannot determine the subcarrier mapping without knowing the max SCS of the particular carrier. This may require to perform multiple hypothesis testing on detecting the synchronization signals and/or RSs during the state that the UE does not know the max SCS. Furthermore, when re-configuration of the max SCS occurs on the cell, all the UEs should apply the change and there exists uncertainty timing on from when the reconfiguration applies. Also, Alt.2 requires for UE to implement frequency offset compensation block to revert the applied frequency offset at the transmitter. Although, we believe that those issues are can be can be handled appropriately but it would be better to avoid, unless there is an apparent advantage of Alt.2 over Alt.1. 
[bookmark: _GoBack]On the other hand, if we look at the subcarrier mapping for SCS of 60 kHz, it is also biased to the right like Alt.1. The same observation applies to subcarrier mapping for SCS of 30 kHz as well.
Observation: Although it seems that both Alt.1 and Alt.2 are feasible, the adoption of Alt.1 is straightforward and safer in terms of system operation and requires less considerations of other design aspects and error cases.
3. Conclusions
In this contribution, we compared two alternatives for subcarrier mapping agreed in the previous meeting and drove the following observation. 
Observation: Although it seems that both Alt.1 and Alt.2 are feasible, the adoption of Alt.1 is straightforward and safer in terms of system operation and requires less considerations of other design aspects and error cases.
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