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1. Introduction
In last meeting, LTE/NR spectrum sharing in Band41/n41 was discussed in RAN4, and the way forward was approved in [1].
In the WID on LTE/NR spectrum sharing in Band41/n41, two solutions were captured on how to specify the LTE/NR spectrum sharing as below. 
	Solution#1: Create new NR band with requirements to achieve spectrum sharing (LTE and NR) in 2496 – 2690 MHz.
Solution#2: Addition of new requirements addition into n41 as below;

· Introduce 100kHz channel raster support [RAN4]

· Sync raster specification correction [RAN4]
· Introduce UL 7.5kHz frequency shift [RAN4]


In this contribution, we discuss the pros and cons of creating new band and reuse existing n41.
2. New band VS. existing n41
Solution#1: Create new NR band with requirements to achieve spectrum sharing (LTE and NR) in 2496 – 2690 MHz.
The main concern of creating a new band is the market fragmentation, and the increase of RAN4 specification workload. All the n41 requirements need to be duplicated for this new band, the workload will be further increased especially for all the band combinations related to n41 and this new band.

Observation 1: Creating new band will lead to market fragmentation and increase RAN4 specification workload.
On the other hand, creating new band has no compatibility issue and it can be supported from Rel-15 in a release independent manner. While reuse n41 can only support the LTE/NR spectrum sharing feature from Rel-16, and the compatibility issue need to be carefully considered for Rel-15 legacy n41 UE that cannot support such feature.
Observation 2: Creating new band has no compatibility issue and can be supported from Rel-15 in a release independent manner.
Solution#2: Addition of new requirements addition into n41 as below;
· Introduce 100kHz channel raster support [RAN4]

· Sync raster specification correction [RAN4]
· Introduce UL 7.5kHz frequency shift [RAN4]
LTE/NR spectrum sharing needs introduction of 100kHz channel raster, support of sync raster to align LTE and NR subcarrier and 7.5kHz raster. If solution 2 is adopted (reuse n41), the above three aspects will be supported from Rel-16 in Band n41. So the compatibility issues need to be carefully considered.

According to discussion in last meeting, for 100KHz channel raster and related sync raster, no compatibility issues are foreseen. So the key issue is how to solve the compatibility issue of Rel-15 n41 UE without UL 7.5KHz frequency shift [1], i.e. n41 UE based on December version of the specifications could transmit UL without the UL shift and cause interference at BS receiver.
Observation 3: The compatibility issue of Rel-15 n41 UE without UL 7.5kH frequency shift is the key issue that need to be resolved for reusing n41. 
Regarding how to solve the compatibility issue of solution 2, two alternatives were discussed and captured in agreed way forward [1].
Alternative#1: apply the IE frequencyShift7p5khz 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
    frequencyShift7p5khz                ENUMERATED {true}                                               OPTIONAL,   -- Cond FDD-OrSUL-OrTDD-Optional
	frequencyShift7p5khz
Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.


However, alternative 1 was declared as a non-backward compatibility change, since it requires UE to read the IE frequencyShift7p5khz. which is not required In December version specifications. The legacy UE behaviour will be changed if alternative 1 is adopted. 
Observation 4: Apply existing IE frequencyShift7p5khz to n41 (alternative 1) is non-backward compatibility change which will change the UE behaviour compared to December version specifications.
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.
In order to deploy SSB of spectrum sharing NW where Rel-15 UE cannot find it, the SSB need to be placed at GSCN for M=1 and M=5. Then legacy UE who does not support sharing feature (i.e. 100KHz channel raster) will not find the cell. 
Firstly, this alternative will make constrains on operator’s NW deployment. Secondly, this alternative required all Rel-16 UE to support 100KHz channel raster and corresponding sync raster. Otherwise, UE will not be able to find the cell who place the SSB at GSCN for M=1 and M=5.

Observation 5: Deploy SSB of spectrum sharing NW where Rel-15 UE cannot find it (alternative 2) makes constrains on operator’s NW deployment and requires Rel-16 UE to mandatory support 100KHz channel raster.
Except for the alternatives discussed above, the existing barred mechanism is to tell UE that a cell is not allowed to camp on, and could be considered to prohibit legacy UE to access the network that deploy LTE/NR spectrum sharing. The IE cellBarred in MIB and cellReservedForOtherUse in SIB1 is used to indicate the cell status is “barred”.
If the cell is indicated as “barred”, legacy UE that does not support 7.5kHz shift will not camp on the cell. If the cell is indicated as “barred” and meanwhile the frequencyShift7p5khz is indicated as “true”, Rel-16 UE that support 7.5kHz shift will not treat the cell as “barred” and camp on the cell.
However, cell barred mechanism has validity time. According to TS 38.304, UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds. Also, since the exiting cell barred related IEs are not designed for spectrum sharing and have their own purposes, this approach may break the cell barred mechanism that designed in RAN2. So the feasibility and impact needs to be studied.
Observation 6: Existing cell barred mechanism could be considered to solve the compatibility issue, the feasibility and impact need to be studied.
3. Conclusion
In this contribution, we discuss the pros and cons of creating new band and reuse existing n41.
Observation 1: Creating new band will lead to market fragmentation and increase RAN4 specification workload.

Observation 2: Creating new band has no compatibility issue and can be supported from Rel-15 in a release independent manner.

Observation 3: The compatibility issue of Rel-15 n41 UE without UL 7.5kH frequency shift is the key issue that need to be resolved for reusing n41. 
Observation 4: Apply existing IE frequencyShift7p5khz to n41 (alternative 1) is non-backward compatibility change which will change the UE behaviour compared to December version specifications.

Observation 5: Deploy SSB of spectrum sharing NW where Rel-15 UE cannot find it (alternative 2) makes constrains on operator’s NW deployment and requires Rel-16 UE to mandatory support 100KHz channel raster.
Observation 6: Existing cell barred mechanism could be considered to solve the compatibility issue, the feasibility and impact need to be studied.
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