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1 Introduction
In last RAN4 meeting, LTE/NR spectrum sharing in Band 41/n41 was discussed, the key point is the non-backwards compatibility (NBC) issue. Two alternative methods are captured in the WF [1]. In this contribution, we continue to discuss this issue.
2 Discussion

Following two alternatives are captured in the WF to address NBC issue:

[image: image1]
For Alternative #1, Rel-15 UE cannot support 7.5kHz shift in Band n41, so the UE should not access the network when the BS configures 7.5kHz shift. This UE behavior should be clarified in the specification and if current implementation did not support this kind of behavior, software update can solve this issue, so it should not belong to NBC issue.
For Alternative #2, we take two examples to elaborate it as below:

The first example is assuming the allocated spectrum is 2605-2625MHz, then for 20MHz channel bandwidth, the center frequency is 2615MHz. For R15 Band n41 with 15kHz channel raster, the reference frequency is at 2615.01MHz, SSB frequency is at 2614.95MHz (M=3), this is what Rel-15 UE assumed when it performs initial access.
But for Rel-16 DL/UL sharing scenario, reference frequency is at 2615MHz for 100kHz channel raster, SSB frequency is at 2614.85MHz (M=1). In this case if a Rel-15 UE uses 2614.95MHz to perform initial access, it cannot demodulate SSB which is in 2614.85MHz, i.e. Rel-15 UE will not access the Rel-16 network.
If we change another (second) example for which the reference frequency is multiple of 300kHz, we need to shift LTE to misalign the Rel-15 and Rel-16 SSB. Assuming the allocated spectrum is 2600-2620MHz, then for 20MHz channel bandwidth, the center frequency is 2610MHz. For both R15 with 15kHz channel raster and R16 with 100kHz channel raster, the reference frequency is at 2610MHz, SSB frequency is at 2610.15MHz (M=3), in this case both Rel-15 and Rel-16 UE can access the network. So in this case, we need to shift R16 network with 100kHz, at 2610.1MHz and deploy SSB at 2610.25MHz (M=5). Then Rel-15 UE will not access the Rel-16 network. If the spectrum which operator holds is larger than 20MHz, then it is feasible to shift the spectrum with 100kHz, otherwise, 100kHz shift may cause interference to other operator.
If a Rel-16 UE cannot support 100kHz channel raster, in order to align LTE and NR subcarrier in the network, the reference frequency in the first example should be 2615.10MHz which means LTE should be shifted to the multiple of 300kHz. In this case, the SSB is still in 2614.95MHz, so Rel-15 UE will access R16 network and cause NBC issue. 
The same thing in the second example, if a Rel-16 UE cannot support 100kHz channel raster, R16 network cannot shift 100kHz to 2610.1MHz, then Rel-15 UE will access R16 network and cause NBC issue.

Therefore, 100kHz channel raster should be mandatory for Rel-16 UE if Alternative #2 is applied.
Proposal 1: 100kHz channel raster should be mandatory for Rel-16 UE to support LTE/NR spectrum sharing in Band 41/n41.

Proposal 2: Based on 100kHz channel raster mandatory, both Alternative #1 and Alternative #2 can solve the issue. But Alternative #2 needs to shift both LTE and NR up to 100kHz in some cases (as the second example).
3 Conclusion
This contribution discussed LTE/NR spectrum sharing in Band 41/n41 and made some proposals as below:
Proposal 1: 100kHz channel raster should be mandatory for Rel-16 UE to support LTE/NR spectrum sharing in Band 41/n41.

Proposal 2: Based on 100kHz channel raster mandatory, both Alternative #1 and Alternative #2 can solve the issue. But Alternative #2 needs to shift both LTE and NR up to 100kHz in some cases (as the second example).
4 References
[1] R4-1902450, Way forward on LTE/NR spectrum sharing in Band 41/n41, KDDI Corporation
[2] R4-1900654, Discussion on LTENR spectrum sharing in Band 41n41, Huawei
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.
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