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1 Introduction

In the RAN4 #84 meeting, RAN4 extensively discussed about channel raster and sync raster. And WF was agreed considering new concept of “floating Sync” [1]. As a results, LS for “floating Sync” was sent to RAN1[2]. In this contribution, we provide our views on sync raster considering “floating Sync”
2 Discussion

In LTE, channel raster is tightly coupled with initial cell detection since SCHs are positioned in center of total given CBW. Thus there is no explicit wording for sync raster and sync raster are treated same with channel raster. In NR, SS block is not at the center of its CBW and moreover multiple SS block can be positioned in a FDMed manner considering wideband operation. Once NR UE detect SS block, NR UE can utilize signaling information from network for channel center. It means that sync raster is more important in UE implementation perspective whereas channel raster is mainly related with co-existence and operator’s spectrum holdings. When considering sync raster, we think that SS block should be aligned with Data SS at least on a subcarrier basis. If not, ICI(inter-channel interference) between Data and SS block  is generated.
During last meeting, new concept of “floating sync” was proposed and agreed at least in RAN4 perspective [1]. For bands above 2.6 GHz, since subcarrier based channel raster is tentatively agreed, Data and SS block can be aligned at least on a subcarrier basis.
Considering sync raster should be minimum number for each band for fast cell detection, following equation was discussed in RAN4 to minimize sync raster entry [3].

RSS = floor((CBWeff-min - BWSS + 1RB)/ RCH) * RCH                                              EQ.1
where, RSS is SS raster;

CBWeff-min is effective minimum carrier bandwidth;

BWSS is SS bandwidth;

RCH is channel raster.

Basically, Eq.1 means that sync raster is multiple of channel raster and we basically agree on Eq.1. For the first entry of sync raster, Eq. 2 can be applied considering minimum CBW for each frequency bands is much larger than its channel raster.

FSS0 = FDL_low+floor((0.5 * (CBWmin + CBWeff-min) – BWSS)/RCH)*RCH                                 EQ.2
In Eq.2, FDL_LOW means starting frequency for each frequency bands. Finally, actual sync raster entry for each frequency bands is decided as follows
FSS = FSS0 + n*RSS                                                                              EQ.3
Based on Eq. 1 and Eq. 2, we present some example on following table based on current agreement

Table 1. Example of Sync raster

	Frequency range
	LTE re-farming 
Band(<2.4 GHz)
	Sub 6 NR Bands
	mmWave Bands

	Sync raster basis [kHz]
	100
	15
	60

	SCSSS [kHz]
	15
	15
	30
	120
	240

	# of SS Carier
	288
	288
	288
	288
	288

	BWSS [MHz]
	4.32
	4.32
	8.64
	34.56
	69.12

	Min. CBW [MHz]
	5
	5
	10
	50
	100

	SCSData [kHz]
	15
	15
	15
	60
	120

	Agreed SU [NRB]
	25
	25
	52
	66
	66

	Effective CBW [MHz]
	4.5
	4.5
	9.36
	47.52
	95.04

	SS Offset from Band edge [kHz]
	400
	420
	1035
	14160
	28380

	SS Raster [kHz]
	300
	360
	885
	13680
	26640


For LTE re-farming bands using 100 kHz channel raster, “floating sync” was proposed as a compromise solution. For “floating sync” itself, following Pros. and Cons. can be expected in our perspective.

Pros. Sync raster entry can be decreased.
Cons. 1 more PRB might be required to transmit SS Block.

Based on this, we can take following options;

Option 1. Sync raster is 100 kHz basis

Option 2. Sync raster is multiple of subcarrier space with “floating sync”
Anyway, even if “floating sync” is introduced, we think that more consideration is required to maintain orthogonality between Data and SS, because channel raster of 100 kHz is not multiple of its candidate SCS of 15/30/60 kHz. Considering 300 kHz which are LCM of 100 kHz and 15 kHz, we think that 3 times of sync entry should be used, even if “floating sync” is used. It means that there exist 3 different sync raster entries having 1/3 SCS shifted are overlapped within same frequency bands. For sync raster assuming 100 kHz raster basis, we can also evaluate it based on Eq.1 and the evaluated values are shown in Table 1 considering 5 MHz CBW and 15 kHz SCS. From evaluation results, we think that there is no merit of “floating sync” because effective sync raster is still 100 kHz considering 3 times overlapping. In addition to sync raster entry, “floating sync” requires 1 more PRB as we pointed out. In LTE re-farming bands, it is expected that operator’s spectrum holding and frequency bands defined in RAN4 are relatively narrow compared to new NR only bands. Thus, we think that wideband operation is not the first priority and Cons. is more important. Based on this, we prefer to take Option 1 in LTE re-farming bands using 100 kHz channel raster.
For LTE re-farming bands using 100 kHz channel raster,

Proposal 1. Deprioritize wideband operation

Proposal 2. Consider sync raster of 100 kHz without “floating sync”

3 Conclusion
In this contribution, we provide our views on sync raster. Our proposal is as follows;
For LTE re-farming bands using 100 kHz channel raster,

Proposal 1. Deprioritize wideband operation

Proposal 2. Consider sync raster of 100 kHz without “floating sync”

Reference
[1] R4-1708850, “WF on Channel Raster,” Qualcomm

[2] R4-1709175, “LS on Channel raster and Synchronization channel raster”
[3] R4-1707402, “On NR channel raster and synchronization signal raster for sub-6GHz,” Intel
