3GPP TSG-RAN WG4 Meeting #84bis                                       R4-1710192
Dubrovnik, HR, 9 - 13 October, 2017
Source: 
Huawei, HiSilicon
Title: 
Channel raster for UL sub-carrier alignment
Agenda Item:
9.3.2.1
Document for:
Approval
1 Introduction
In last RAN plenary meeting, it was agreed LTE/NR UL subcarreir alignment is to be specified by December 2017 [1]. 
· LTE/NR UL subcarrier alignment is to be specified by Dec 2017
· On-going work in RAN4 
This contribution discusses how to specify it in TS 38.101 and TS 38.104. Also, TP is provided to the TR.
2 Discussion
For SUL bands with LTE/NR UL sharing, the channel raster spacing is 100kHz as agreed in [2] [3]. The LS capturing the agreement on the subcarrier alignment with 7.5KHz UL raster shift for LTE/NR UL sharing was sent out from RAN4 in [4].

In [5], we discuss the different options to achieve the LTE and NR subcarrier alignment, including baseband shift, baseband digital rotator and RF shift. In [5], we still prefer baseband shift and include the 7.5KHz shift in the baseband signal generation in RAN1 specification. 
But in this contribution we would like to discuss the different approaches to define the UL raster corresponding to the different implementation method for 7.5KHz shift..
Option 1: Assuming the baseband shift, define a general equation for NR UL raster
For the baseband shift, the 7.5KHz shift is reflected in the baseband signal generation equation in RAN1 specification. And the NR UL raster can be defined in a general way for both with and without LTE/NR UL sharing as follows:
The NR ARFCN is : FUL = FUL_low + 0.1(NUL – NOffs-UL)
The UE behavior is that UE will use FUL as f0 defined in 38.101 for upconversion for the SUL carrier transmission for LTE/NR UL sharing.
Option 2: Assuming the baseband digital rotator or RF shift, define a general equation for NR UL raster with a configurable parameter representing 7.5KHz raster shift
For NR bands with 100KHz channel raster spacing, the NR UL channel raster is defined as.


The NR ARFCN is : FUL = FUL_low + 0.1(NUL – NOffs-UL)+ 0.0075*Δ,

where Δ=0 or 1 is indicated by the network. And for LTE/NR UL sharing, it should be noted that the carrier leakage frequency, i.e., LO frequency, may or may not coincide with the carrier frequency, i.e., FUL, for LTE/NR UL sharing in order not to overly restrict sensible implementations.
To support the baseband digital rotator, UE will conduct the 7.5KHz shift by applying the continuous phase rotation across the OFDM symbols in the time domain, and then UE will use frequency of FUL_low + 0.1(NUL – NOffs-UL) for upconversion. In that way, the carrier leakage frequency, i.e., LO frequency won’t coincide with the carrier frequency (UL raster), i.e., FUL.
In [5] we prefer to the baseband shift. As shown in Option 1, the baseband will provide a cleaner solution. And the hardware for LTE BB shift can be reused for the baseband digital rotator. This formula should be captured in TS 38.101 and TS 38.104.
3 Conclusion

This contribution discusses the NR ARFCN for LTE/NR UL sharing, corresponding TP is provided also. The proposal is summarized below:
Proposal: define the SUL channel raster in the following alternative ways:

· Option 1: Assuming the baseband shift, define a general equation for NR UL raster
For NR bands with 100KHz channel raster spacing, the NR UL channel raster is defined as
The NR ARFCN is : FUL = FUL_low + 0.1(NUL – NOffs-UL)
· Option 2: Assuming the baseband digital rotator or RF shift, define a general equation for NR UL raster with a configurable parameter representing 7.5KHz raster shift
For NR bands with 100KHz channel raster spacing, the NR UL channel raster is defined as

The NR ARFCN is : FUL = FUL_low + 0.1(NUL – NOffs-UL)+ 0.0075*Δ,

where Δ=0 or 1 is indicated by the network. And for LTE/NR UL sharing, it should be noted that the carrier leakage frequency, i.e., LO frequency, may or may not coincide with the carrier frequency, i.e., FUL, for LTE/NR UL sharing in order not to overly restrict sensible implementations.
In [5] we prefer to the baseband shift. As shown in Option 1, the baseband will provide a cleaner solution. And the hardware for LTE BB shift can be reused for the baseband digital rotator. This formula should be captured in TS 38.101 and TS 38.104.
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<Start of Text Proposal>
5.1
Common part

5.1.1 
Channel raster

For NR-LTE co-existence, in order to achieve sub-carrier alignment between LTE and NR, the baseband shift will be used, which will be captured in the baseband signal generation equation of TS38.211.

Correspondingly, the general NR channel raster can be defined for NR, which can be used for NR-LTE coexistence.

FUL = FUL_low + 0.1(NUL – NOffs-UL)
<End of Text Proposal>
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