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0
Summary

This contribution discusses NR synchronization signal raster for LTE refarming bands up to 2.4GHz.

1
Introduction

NR channel raster and synchronization signal (SS) raster were discussed in the past RAN4 meetings. A WF was agreed in the last meeting [1]. This contribution provides our views on the NR synchronization signal raster for LTE refarming bands up to 2.4GHz.
2
Discussion
The agreements on channel raster, which is relevant to the LTE refarming bands up to 2.4GHz, is reproduced below [1].

· Channel raster for LTE re-farming bands up to 2.4GHz (frequency range below Band 41) is based on 100kHz(same as LTE)

· FFS: Potential optimization for of the placement of secondary carrier including RB-alignment between primary and secondary carrier
· Send LS to RAN1 to ask RAN1 to enable “floating sync” in RAN4#83 (see Annex), subject to feasibility

· Floating sync enables SCS based raster and down selection of the sync raster for bands using 100kHz raster
· Sync raster will be defined such that there is a minimum number of entries for each band

· Sync raster entries will be included in the specifications for each band

· Sync raster entries will be defined for initial system acquisition, sync blocks can be transmitted in other frequency locations if the position is signaled to the UE
The following figure illustrates the relationship among NR band, minimal channel bandwidth, synchronization signal, channel raster, and SS raster.

Figure 1: Relationship among different elements
[image: image1.emf]NR band

Min channel BW Min channel BW

Min channel BW

Sync signal Sync signal Sync signal

CBW

eff-min

BW

ss

R

ch

CBW

eff-min

 - BW

ss

CBW

eff-min

 - BW

ss 

+ R

ch


The minimum channel bandwidths were agreed and captured in [3].  The latest agreement of spectrum utilization is captured in [4].

The following equation provides the relationship between the channel raster and the maximal SS raster which is an integer multiple of the channel raster.

RSS = Floor((CBWeff-min - BWSS +  RCH)/ RCH) * RCH

where, 
RSS is SS raster;



CBWeff-min is effective minimum carrier bandwidth;



BWSS is SS bandwidth;

RCH is channel raster.

SS raster entries (locations) are given by the following equation (in kHz), which are the locations of the first subcarrier 0 of the SS.

FDL_sync = RCH + (Floor((CBWeff-min - BWSS)/ RCH ) * RCH ) + RSS * NDL_sync
where, 
RCH is channel raster;

CBWeff-min is effective minimum carrier bandwidth in kHz;

BWSS is SS bandwidth in kHz;
RSS is SS raster in kHz;

NDL_sync is the index of the SS.

The following table provides the SS raster and the number of SS raster entries for different bands. Since the SS block for a channel cannot be shared by the next two channels, the actual hypothesis will be three times as the SS raster entries in the table. It is noted that the number of SS raster entries is derived assuming the “floating sync” is feasible and enabled from RAN1’s perspective. If the “floating sync” in not feasible, the actual hypothesis will be nine times as the SS raster entries in the table.
Table 1: SS raster and number of SS raster entries for the bands

	Band (BW)
	Channel raster in kHz
	Min BW in MHz
	Data SCS in kHz
	SU (number of RBs)
	SS raster in kHz (SS SCS 15kHz)
	SS raster in kHz (SS SCS 30kHz)
	Number of SS raster entries (SS SCS 15kHz)
	Number of SS raster entries (SS SCS 30kHz)

	n1 (60MHz)
	100
	5
	15
	25
	200
	
	300
	

	
	
	10
	30
	24
	4400
	100
	13
	600

	
	
	10
	60
	11
	3700
	
	16
	

	n3 (MHz)
	100
	5
	15
	25
	200
	
	375
	

	
	
	10
	30
	24
	4400
	100
	17
	750

	
	
	10
	60
	11
	3700
	
	20
	

	n7 (MHz)
	100
	5
	15
	25
	200
	
	350
	

	
	
	10
	30
	24
	4400
	100
	15
	700

	
	
	10
	60
	11
	3700
	
	18
	

	n8 (MHz)
	100
	5
	15
	25
	200
	
	175
	

	
	
	10
	30
	24
	4400
	100
	7
	350

	
	
	
	
	
	
	
	
	

	n20 (MHz)
	100
	5
	15
	25
	200
	
	150
	

	
	
	10
	30
	24
	4400
	100
	6
	300

	
	
	
	
	
	
	
	
	

	n28 (MHz)
	100
	5
	15
	25
	200
	
	225
	

	
	
	10
	30
	24
	4400
	100
	10
	450

	
	
	
	
	
	
	
	
	

	n66 (MHz)
	100
	5
	15
	25
	200
	
	350
	

	
	
	10
	30
	24
	4400
	100
	150
	700

	
	
	10
	60
	11
	3700
	
	18
	

	n70 (MHz)
	100
	5
	15
	25
	200
	
	125
	

	
	
	10
	30
	24
	4400
	100
	5
	250

	
	
	10
	60
	11
	3700
	
	6
	

	n71 (MHz)
	100
	5
	15
	25
	200
	
	175
	

	
	
	10
	30
	24
	4400
	100
	7
	350

	
	
	
	
	
	
	
	
	

	1.427-1.518GHz
	100
	5
	15
	25
	200
	
	455
	

	
	
	10
	30
	24
	4400
	100
	20
	910

	
	
	10
	60
	11
	3700
	
	24
	

	
	
	
	
	
	
	
	
	


From the above table, we can see that for some cases the SS raster value is very small (number of entries is large) and for some cases SS even cannot be allocated, if the SS SCS is 30kHz. So, it is suggested RAN4 only chooses 15kHz as the SS SCS for LTE re-farming bands.

Proposal 1: For LTE re-farming bands, RAN4 only chooses 15kHz as the SS SCS.

3
Conclusions

This contribution provides the calculations of SS raster and number of SS raster entries for various bands, and a proposal. Since the SS block for a channel cannot be shared by the next two channels, the actual hypothesis will be three times as the SS raster entries. It is noted that the number of SS raster entries is derived assuming the “floating sync” is feasible and enabled from RAN1’s perspective. If the “floating sync” in not feasible, the actual hypothesis will be nine times as the SS raster entries.
Proposal 1: For LTE re-farming bands, RAN4 only chooses 15kHz as the SS SCS.
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