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Introduction
In RAN #82 meeting, a new WI on LTE/NR spectrum sharing in Band 41/n41 was established [1]. In this WI, the following new requirements into n41 are considered.
•	Introduce 100kHz channel raster support [RAN4]
•	Sync raster specification correction [RAN4]
•	Introduce UL 7.5kHz frequency shift [RAN4]
  In RAN4#90 meeting, some progresses was achieved and a way forward was approved [2]. In this contribution, we give some necessary RAN2 proposals to support the RAN4 agreements in [2].
Discussion
RAN4#90 discussions on LTE/NR spectrum sharing in Band 41/n41
In RAN4#90, RAN4 discussed LTE/NR spectrum sharing, and approved “Way forward on LTE/NR spectrum sharing in Band 41/n41” [2]. In this section, we summarizes the RAN4 related discussions.

1. Compatibility issues

UL 7.5kHz shift is a mandatory feature to guarantee the LTE and NR UL sub-carrier are aligned and orthogonal. In other words, to implement LTE and NR sub-carrier alignment at BS receiver side, it requires all NR UEs to be able to support UL 7.5kHz shift feature. Moreover, for all UL sharing bands, the UE should support 7.5kHz shift from the beginning.
Unfortunately, although RAN4 spent some time slots on discussion of mandating this feature for all bands, however, there was no agreements on mandating this features for TDD bands so far. 
Therefore, through the RAN4#90 discussions, the UL interference problem caused by Rel-15 UE without supporting UL 7.5kHz frequency shift was identified. For example, a Rel-16 n41 BS requires/configures the UE to transmit its UL by shifting 7.5kHz, however some Rel-15 UEs may transmit their UL without shifting 7.5kHz and interfere other UE’s LTE and NR UL receptions at BS receiver. It is not acceptable, hence a solution, other than mandating the UL 7.5kHz shift for TDD bands, should be considered and specified.

2. Potential Solutions
In RAN4 way forward [2], to solve the compatibility issues, RAN4 approved to progress the following Altenative#1, #2 and #3.

· 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.

[bookmark: _GoBack]Among these 3 alternatives, only altenative#1 requires RAN2 discussions and decisions. Therefore, in this paper, we will focus on altenative#1, i.e., to discuss RRC signalling aspects to support altenative#1. Alternative#2 is based on the assumption of deployment constrain. Even though Alternative#2 is verified feasible technically, it will impose some constrains on deployment plan of operators. So discussion of Alternative#1 in RAN2 is still beneficial.
RAN2 RRC signalling to support alternative#1
Rel-15 UE which doesn’t support UL 7.5kHz shift should consider the 7.5kHz shift configured cell as barred. The UE behaviour of altenative#1 is shown in Figure. 1. 
[image: ]
Figure1. Rel-15 UE behaviour (incapable of UL 7.5kHz shift)


In order to define the UE behaviour shown in Figure. 1, the followings are needed.
(1) an indication of UL 7.5kHz shifting 
(2) the related UE behaviour definition ( When Rel-15 UE without UL 7.5kHz shift feature receives an indication of UL 7.5kHz shifting, then the Rel-15 UE considers the cell barred). 

For (1), we have the following 2 options. 
· Option#1: The current IE “frequencyShift7p5khz” is reused for this barring purpose
· Option#2: A new IE is adopted for this barring purpose
If Option#1 is adopted, what the IE means is depending on the band. Considering the UE’s interpretation of this IE is a little difference between TDD and FDD/SUL sharing bands (i.e., configures 7.5kHz shift for FDD/SUL sharing band whereas requests a Rel-15 UE to consider the cell as barred), Option#1 is not preferable in terms of “band agnostic specification”. Moreover, as indicated in the RAN4 way forward [2], one company declared that alternative#1 may have a NBC (non-backward compatibility change) concern. We believe Option#2 can wipe out such a concern.

Proposal: RAN2 agree the related CR [3]. 
In order to avoid the interference from Rel-15 UE, a new IE and related UE behaviour are introduced. When Rel-15 UE without UL 7.5kHz shift receives the new IE, the UE considers the 7.5kHz shift configured cell as barred. 

Conclusion
Proposal: RAN2 agree the related CR [3]. 
In order to avoid the interference from Rel-15 UE, a new IE and related UE behaviour are introduced. When Rel-15 UE without UL 7.5kHz shift receives the new IE, the UE considers the 7.5kHz shift configured cell as barred.
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