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1 Introduction
In last RAN4 meeting, some agreements were made regarding the 7.5kHz raster shift [1~4] for UL sharing. In this contribution we further discussed the potential bands for this feature.
2 Discussion
In last RAN4 meeting, following proposals were agreed regarding the 7.5kHz raster shift [1~3] for UL sharing.

Agreements:
Proposal 1: For NR paired bands refarmed from LTE and for SUL bands in the frequency range of LTE refarmed bands, RAN4 should reflect the RAN1 agreement in the LS R1-1711839 on subcarrier alignment and channel raster. [1, 3]

Proposal 1. Channel raster for SUL bands should be discussed on a band by band basis. [2]
Proposal 2. Define the channel raster for SUL bands in which UL sharing is possible as 100kHz*N+Δ with Δ=0 or 7.5kHz and signaled from the network. UEs supporting this band have to support both Δ values. [2]
In above agreements, it can be known that for the bands possible for UL sharing, 7.5kHz shift is needed to achieve the sub-carrier alignment between LTE and NR. It should be noted that current identified bands for UL sharing not only include SUL bands (e.g. n80~n84) but also FDD paired bands (e.g. Band 5 and Band 66 proposed by some operator). This is also requested by RAN1 LS in which the configuration between scheme 1 and scheme 2 is applied for NR paired bands.
	Agreements:
· In NR, support configuration between the following for paired spectrum (support of scheme 2 below is conditioned on the assumption that 100kHz is adopted as a supported UL channel raster in NR to support LTE/NR co-existence with LTE FDD)
· Scheme 1: Do nothing to allow subcarrier alignment between NR UL (15 kHz) and LTE UL

· Scheme 2: allow subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster 


Therefore, it is not enough for 7.5kHz raster shift in current specification [4] in which only SUL bands are captured:
For SUL bands defined in Table 5.2.1-1. 

FREF_SUL = FREF+ΔSUL, ΔSUL=0kHz or 7.5kHz.

ΔSUL is signalled by the network. 

The mapping between the channel raster and corresponding resource element is given in Section 5.4.2.2. The applicable entries for each operating band are defined in Section 5.4.2.3
It means normal LTE refarming NR bands cannot be operated for LTE-NR co-existence with LTE/NR sub-carrier alignment. It is against above RAN1 LS in which every LTE re-farming band is possible to configure 7.5kHz raster shift.
In addition, according to the characteristic of UE features discussed and agreed in RANP in [5], 7.5kHz shift should belong to the “Forward compatibility-related” feature. That is because if some UEs in one carrier can not support and configure 7.5kHz shift, it will cause non-orthogonality in the BS receiver side and degrade the performance of both LTE and NR. This is another reason that every LTE refarming band needs to support this in Rel-15.
Forward compatibility-related: If X is not supported then, even though it is not a problem on day 1, it may not be feasible to operate X later on due to legacy devices not supporting X, causing:

a) lack of compatibility between initial and later deployment configurations, or 

b) severe system level performance degradation or restriction in later deployment configurations 
(i.e. the gains expected from X cannot be achieved due to lack of legacy device support)
According to above justifications, current 7.5kHz shift should be added to include all LTE refarming bands, the correction is proposed as below:

For Bands n1~n76 defined in Table 5.2.1-1. 
FREF_shift = FREF+Δ, Δ=0kHz or 7.5kHz.

Δ is signalled by the network. 
3 Conclusion

This contribution discussed the operating bands for 7.5kHz shift and proposed all the LTE refarming bands should be mandatory to support configuration between 0kHz and 7.5kHz. Corresponding TP for TR 38.817 are also proposed.
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Text Proposal for TR 38.817-01 v0.3.0

<Start of Text Proposal>
4.3
Channel arrangement

Detailed structure of the subclause is TBD.
For SUL bands defined in Table 5.2.1-1. 

FREF_SUL = FREF+ΔSUL, ΔSUL=0kHz or 7.5kHz.

ΔSUL is signalled by the network. 

For Bands n1~n76 defined in Table 5.2.1-1. 

FREF_shift = FREF+Δ, Δ=0kHz or 7.5kHz.

Δ is signalled by the network. 

<End of Text Proposal>
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