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1. Introduction
LTE/NR spectrum sharing in the Band 41 frequency range was discussed in RAN4#90. A way forward listing possible solutions to enable this deployment scenarios was agreed [1]. In this paper we discuss these options and other aspects related to spectrum sharing in this band.
2. Discussion
In order to enable LTE/NR dynamic spectrum sharing in band 41, some non-backwards compatible changes would be needed as documented in [1]. To bypass these changes, possible solutions have been listed in [1] for further study. We list these below for convenience.
1. define a new band

2. changes to band 41 to avoid NBC issues:
: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.
Option 2 above allows the use of band 41, however, comes with several drawbacks. The SS raster size is potentially increased by a factor of 4x compared to the “legacy” n41 which will degrade the performance of initial acquisition and out of coverage battery life. If the added raster entries would only apply to 30kHz SCS, the increase would still be larger than 2x because detection of 30kHz SCS SSB requires more processing than 15kHz SCS SSB. This solution would also require more study to check that the addition of new SSB locations in between the current positions does not affect the detection performance(including false detection probability) for legacy UEs. 
Observation 1: Modifications to band 41 to bypass the non-backwards compatible changes will degrade the system performance and increase the complexity of supporting this feature.
Option 1 of defining a new band with support of the additions needed for spectrum sharing is the most straightforward solution with least impact on system performance. This new band would have the same requirements as band n41 and implementation would be straightforward. Compared to Option 1, the implementation complexity is reduced, only some software changes would be needed. It should be noted that the support of MFBI is already mandatory from Rel.15 so the network can already indicate support of multiple bands for the same base station without and compatibility problems. One drawback that was brought up relative to this option was increase in RAN4 specification complexity(e.g. duplication of CA combinations that include n41) or increase in UE capability signaling complexity. We believe these issues can be solve through some optimizations with a minimum additional burden. 
Observation 2: Definition of a new band is the simplest solution with the smallest implementation burden.
LTE/NR Dynamic spectrum sharing would also require NR to employ 15kHz SCS, (at least for data transmissions) to align the subcarriers to LTE. If a different numerology is used (e.g. 30kHz) then guardbands between LTE UL and NR UL would be needed. If guardbands are to be used, the 7.5kHz UL shift for NR would not be needed so most likely none of the changes under discussion would be needed. Hence, support of LTE/NR DSS in band 41(whether through a new band or an added feature to n41) should be tied to a mandatory support of 15kHz SCS with NR.

Observation 3. For LTE/NR DSS, NR would have to employ 15kHz SCS. Hence, support of this feature should be tied to support of 15kHz SCS. 

Support of spectrum sharing in band n41 could be further simplified if the LTE CCs could be aligned to the 15kHz raster of band n41. If the operator owns more than 20MHz of spectrum and is operating intra-band contiguous CA, the LTE channels could be shifted by 100kHz to the left or to the right to be aligned with the 15kHz raster(1 out of 3 adjacent 100kHz raster entries falls on the 15kHz raster). Such a shift would still maintain enough guardband with respect to the aggregated channel edges because the channel spacing is smaller than the channel bandwidth to enable contiguous CA. This would further simplify the work and implementation burden because there would not be any need to introduce the 100kHz channel raster or changes to the n41 SS raster. 
Observation 4. Support of sharing in band n41 could be further simplified if the existing LTE channels could be aligned to the 15kHz channel raster of n41.
Considering the analysis in this paper, the most straightforward way to implement the support of DSS in n41 is through the definition of a new band with the same requirements as n41.
3. Conclusion
Based the analysis presented in the paper we propose the following:
Proposal 1: Support of DSS in n41 should be enabled through the definition of a new band

Proposal 2: Support of DSS in n41 should be tied to the support of 15kHz SCS.

Even if support of DSS is introduced through a feature that is defined on top of band 41, it should still be tied to mandatory support of 15kHz SCS.
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