3GPP TSG-RAN WG4 Meeting #85                                    R4-1712940
Reno, US, 27 Nov - 1 Dec 2017 
Source: 
Huawei, HiSilicon
Title: 
Channel raster for UL sub-carrier alignment
Agenda Item:
9.2.2.9
Document for:
Approval
1 Introduction
Channel raster for SUL bands is still open after discussions in last RAN4 meeting [1] considering UL sub-carrier alignment with 7.5kHz raster shift. In this contribution, we continue to discuss this issue and also provide TP for latest TR 38.817.
2 Discussion
First, it is read in RAN1 LS as below that the configuration between scheme 1 and scheme 2 is applied for NR paired bands, i.e. not only those SUL bands but also NR FDD bands. Secondly, according to the agreement a UE should support both Scheme 1 and Scheme 2 for the paired spectrum, and in the practical network which scheme the UE should perform is according to the network configuration.
	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 


When RAN1 made the above agreement, they considered not only the uplink sharing but also downlink sharing in the NR FDD band, e.g., Band 5 and Band 66 for the operator. For the use case of downlink sharing in the standalone mode, the uplink transmission will be performed on a band shared with LTE. In order to be aligned with LTE sub-carrier, the 7.5KHz shift is also needed. 

And the LTE refarmed FDD bands may or may not be deployed with downlink sharing. When UE access the network on those bands, UE should be able to support both Scheme 1 and Scheme 2 to allow the flexibility for the network deployment.

Regarding uplink sharing, when the LTE band shared with NR is completely refarmed to NR, the 7.5KHz shift would not be needed anymore. At that time, in order to ensure that the Rel-15 SUL capable UE is able to work in the later release network, the SUL capable UE has to support Scheme 1 from the beginning of Rel-15. 

Based on above elaboration, we have the following proposal:
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.
To reflect the RAN1 agreement in LS, we propose that
Proposal 2: Two options are proposed for the relation between NR UL ARFCN and the carrier frequency for bands with 100kHz channel raster to capture the RAN1 agreement on subcarrier alignment and channel raster in 38.101: 
Option 1: The relation between NR UL ARFCN and the carrier frequency in MHz for the uplink is given by the following equation for the bands with 100kHz channel raster:
FUL = FUL_low + 0.1(NUL – NOffs-UL)+ 0.0075*Δ;

where Δ=0 or 1 is indicated by the network signalling. 
Option 2: The relation between NR UL ARFCN and the carrier frequency in MHz for the uplink is given by the following equation for the bands with 100kHz channel raster:
FUL = FUL_low + 0.1(NUL – NOffs-UL);

If the network signalling indicates a raster shift of 7.5kHz, then the NR UL carrier frequency will have an additional +7.5kHz shift compared with FUL in above equation.
One more thing that we want to discuss further is about the UE implementation. In the last meeting, the agreement on the sub-carrier alignment was reached and captured in [2, 3]. According to the agreement, we can conclude that conducting 7.5KHz shift is feasible. The support of 7.5KHz shift is quite fundamental. If some UE is capable to support 7.5KHz shift while the others cannot, and the network configures the 7.5KHz UL raster shift, then it means that part of UEs cannot access the network and be served by the network. It is undesirable.
3 Conclusion

This contribution discusses the relation between NR UL ARFCN and the carrier frequency for bands with 100kHz channel raster and we have two proposals as below.

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.
Proposal 2: Two options are proposed for the relation between NR UL ARFCN and the carrier frequency for bands with 100kHz channel raster to capture the RAN1 agreement on subcarrier alignment and channel raster in 38.101: 
Option 1: The relation between NR UL ARFCN and the carrier frequency in MHz for the uplink is given by the following equation for the bands with 100kHz channel raster:
FUL = FUL_low + 0.1(NUL – NOffs-UL)+ 0.0075*Δ;

where Δ=0 or 1 is indicated by the network signalling. 
Option 2: The relation between NR UL ARFCN and the carrier frequency in MHz for the uplink is given by the following equation for the bands with 100kHz channel raster:
FUL = FUL_low + 0.1(NUL – NOffs-UL);

If the network signalling indicates a raster shift of 7.5kHz, then the NR UL carrier frequency will have an additional +7.5kHz shift compared with FUL in above equation.
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4.3
Channel arrangement

Detailed structure of the subclause is TBD.

4.3.x 
Channel frequency and NR ARFCN
The relation between NR ARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in Table xxx and NUL is the uplink NR ARFCN.

FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0075*Δ for 100kHz channel raster

· where Δ=0 or 1 is indicated by the network. It is noted that for Δ=1 the carrier leakage frequency may or may not coincide with the carrier frequency, i.e., FUL, for LTE-NR UL co-existence in order not to overly restrict sensible implementations.

· the channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, which are FC - BWChannel /2-7.5k*Δ and FC + BWChannel /2-7.5k*Δ.
<End of Text Proposal>
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