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Introduction

In the last RAN4#90 meeting, there are extensive discussion on the band 41 and n41 spectrum sharing and WF was approved for further discussion. In this contribution, we want to share some further considerations on these topics. 
Discussion 
2.1 channel raster for 41&n41 spectrum sharing  

In the last meeting, there were some extensive discussions on the 100KHz channel raster or 15KHz/30KHz channel raster for n41. Therefore we want to have further investigation in more details. 

For 100 channel raster for n41 if it’s adopted, as shown in Figure 1, first of all, central 6 PRBs for LTE PSS/SSS PBCH transmission cannot be shared with NR at least during the the corresponding PSS/SSS/PBCH transmission subframes, otherwise the legacy LTE service cannot be guaranteed anymore. Meanwhile in order to have the PRB alignment between LTE PRBs and NR PRBs, then it could be noticed that 11 LTE subcarriers should be reserved as empty as the LTE scheduled resource granularity in frequency domain should be at least RB level. 

In addition, for other LTE subframes which are not used for PSS/SSS/PBCH transmission and could be shared with NR transmission, central PRB cannot be shared with NR carrier as DC subcarrier in NR spec is allowed to be transmitted with data/reference signals. 

[image: image1.png]100KHz*n-300KHz 100KHZ™n 100KHz*n+300KHz
g o

PREN  PRBn+1 PREN+2 PRBN+3 PREN+4 PRBn+5 | [PRBn+6)

\

wEDC .
fastett;| 11 subcaprier

PR PR PRaneL PRB3”PRBned PRane oRnge

LTE PRES




Figure 1. n41 with 100KHz channel raster

For 15KHz channel raster for n41 without any changes as shown in Figure 2, if NR DC and LTE DC carrier is misaligned, in other words, the NR DC is not on the 300KHz channel raster frequency point, there will be ± 5KHz frequency shift which could result NR subcarriers and LTE subcarriers are totally misaligned and cannot be processed with single FFT by BS side. Meanwhile ± 5KHz frequency shift would also result in slightly carrier shift when considering NR refarming LTE carriers, maybe from the operator’s perspective, 5KHz frequency shift is not big issues, however subcarrier misalignment may cause the inter-carrier interference which is not preferred as this could waste even more subcarriers other than PRB alignment shown in Figure 1. 
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Figure 2. n41 with 15KHz channel raster

For 30KHz channel raster for n41 without any changes as shown in Figure 3, the same story as 15KHz channel raster, that NR subcarrier is misaligned with LTE subcarrier and ICI problems will occur which should be avoided from the system performance perspective. 
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Figure 3. n41 with 30KHz channel raster  

Another approach to align LTE carrier and NR carrier, shifting the existing LTE carrier with 0 or +/- 100KHz to align with LTE carrier and NR carrier with 15KHz/30KHz channel raster, from network perspective shifting 100KHz frequency shift might cause frequency resource waste and cause more interference to adjacent channels. 
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666

	24250 – 100000
	60
	24250.08
	2016667
	2016667 – 3279165


	n41
	15
	499200 – <3> – 537999
	499200 – <3> – 537999

	
	30
	499200 – <6> – 537996
	499200 – <6> – 537996


Proposal 1: 100KHz should be adopted for n41 for 41&n41 spectrum sharing;  
2.2 7.5KHz freq shift

From the existing TS38.331 spec, it could be observed that 7.5KHz is only supported for FDD bands or SUL bands. From guaranteeing the uplink orthogonality between LTE carrier and NR carrier, 7.5KHz frequency shift is mandatory we think. Similar situation were discussed in the in-band NB-IoT&NR coexistence in n41 bands where 7.5KHz frequency shifting is also needed. 
Proposal 2: to define 7.5KHz freq shift for n41;   

2.3 sync raster issue 

Regarding the 3 repetition for sync entries if 100KHz channel raster is reused, as discussed in the last meeting, it might needs more search time for PSS/SSS/PBCH detection, however it might be inevitable as frequency separation between the sync raster entries and 100KHz channel raster is not always multiples of 30KHz or 15KHz SCS. 

Observation : it might be inevitable to have 3 repetitions for sync raster entries as frequency separation between sync raster and 100KHz channel raster is not always multiples of 30KHz SCSs. 
Regarding the necessity of informing the capability of supporting the 100KHz raster to network, if 100KHz channel raster is already supported in the PCell initial access procedure, then maybe it’s not necessary to have the further capability inform to the network. In addition, as the frequency granularity might been quite small if numerically controlled oscillator is used which means either 100KHz or 15KHz based, they are both workable from the HW perspective.  
Conclusions
In this contribution, we share some further considerations on 41&n41 spectrum sharing and observations and proposals are made as following:

Proposal 1: 100KHz should be adopted for n41 for 41&n41 spectrum sharing; 
Proposal 2: to define 7.5KHz freq shift for n41;   
Observation : it might be inevitable to have 3 repetitions for sync raster entries as frequency separation between sync raster and 100KHz channel raster is not always multiples of 30KHz SCSs. 
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