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1. Background
In RAN4#90, a WF [1] for LTE/NR spectrum sharing within one LTE component carrier is approved. In [1], several alternative solutions to solve compatibility issue of Rel-15 UE are proposed as below.
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NOTE 1: The default value for operating bands with SCS spaced channel raster is M=3.





2. Discussion
In this paper, we verify the feasibility of Alternative#2.
Current Rel-15 sync raster specification in TS38.101-1 [2] is as follow. The value of M is limited to 3 for n41 since it has only SCS spaced channel raster. For spectrum sharing in Rel-16, we need to introduce 100 kHz channel raster and M value of sync raster needs to be changed to M ϵ {1,3,5} accordingly as stated in [3].
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Figure 2.1 Rel-15 sync raster specification 
The difference of sync raster specification between Rel-15 and Rel-16 is shown in Figure 2.2. The idea of Alternative#2 is that, since we have two more candidate sync raster positions in Rel-16, we can deploy SSB where is not specified in Rel-15 (i.e. sync raster with M = 1 or 5) to avoid Rel-15 UE to access to spectrum sharing network without 7.5 kHz frequency capability.
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Figure 2.2 Rel-15 sync raster specification 
We now verify feasibility of Alternative#2 on real frequency allocation stated in WID [4] as below. For operator B, candidate component carriers for spectrum sharing are 2605-2625MHz and 2625-2645MHz. In spectrum sharing network, we need to make NR subcarrier orthogonal with LTE subcarrier for spectrum efficiency. For simplification, we take LTE central frequency as reference and sync raster having an integer multiple of 15 kHz isolation from LTE central frequency is appropriate position for spectrum sharing network (as show in Figure 2.4). For 2605-2625MHz (LTE central frequency is 2615MHz), the first appropriate sync raster is 2607.65MHz (N=2173, M=1). Since the interval of sync raster with different N value is 1200kHz (integer multiple of 15kHz), all following sync raster with M=1 is appropriate for spectrum sharing in frequency range 2605-2625MHz (LTE central frequency is 2615MHz). Following the same calculation, we can derive that sync raster with M=5 is appropriate for spectrum sharing in frequency range 2625-2645MHz (LTE central frequency is 2635MHz).
Observation 1: Alternative#2 is feasible for some specific frequency allocation and sync raster with fixed M value (M=1 or 5) can be used in these cases.
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Figure 2.3 Spectrum allocation in Japan around 2.5GHz
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Figure 2.4 Orthogonality of LTE and NR subcarrier
However, following above calculation we can conduct that for some frequency allocation cases the appropriate sync raster may have M value as 3. In these cases, the same sync raster is used both for Rel-15 and Rel-16 spectrum sharing which results in the compatibility issue. For these cases, one possible solution is to shift LTE central frequency by 100kHz step. Such kind of shift is very common in intra-band CA operation.
Observation 2: For some specific frequency allocation, LTE central frequency shift is needed to apply alternative#2.
Based on the above discussion, we propose the followings.

Proposal 1: Alternative#2 is feasible based on the following assumptions.
· Enable repetition of sync raster (M=1,3,5) in Rel-16
· LTE central frequency shift is needed for some specific frequency allocation
3. Conclusion
Proposal 1: Alternative#2 is feasible based on the following assumptions.
· Enable repetition of sync raster (M=1,3,5) in Rel-16
· LTE central frequency shift is needed for some specific frequency allocation
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To solve the compatibility issue of sulotion#2, verify feasibility of the following alternative plans


Alternative#1: apply the following RRC information to n41 and clarify the UE behavior in Rel-15 to prevent UE without UL 7.5kHz frequency shift to access to spectrum sharing NW of n41


One company declared that this proposal is a NBC (non backward compatibility change).


Alternative#2: deploy SSB of spectrum sharing NW where Rel-15 UE cannot find it. For spectrum sharing, we need to enable repetition of sync raster (M=1,3,5) in Rel-16 which has more sync raster entries compared to Rel-15.


Feasibility of this proposal needs to be further verified and it will make constrains on operator’s NW deployment.


Alternative#3: other solutions are not precluded.
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