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Introduction
In RAN4#83, way forward on channel raster and synchronization raster/SCS [1] was approved.  According to the contribution, below two options were indicated;
	For below 6GHz,
· Option 1: 100kHz
· Option 2: 180kHz
· Down selection should be done between option 1 and option 2 in next meeting* (* next meeting can be interpreted as RAN4-NR#2 in Qingdao)
Here, we show our view on this topic and try to make progress for raster discussion.  As approved in [1], this contribution only covers discussion regarding frequency range of sub 6GHz.

Background
Specifications on channel raster would be kind of operators’ interests because it affects not only how to deploy their systems but also how to allocate spectrum itself.  Operators’ inputs were also found in RAN44#83 [2] - [3].  Both contributions [2] and [3] raised challenges to refarm E-UTRA into NR by using synchronization raster (or synchronization frequency raster) which will be newly introduced as NR specifications.  In order to determine requirements for NR channel raster, two aspects should be addressed as follows;
· Case#1: Required channel raster for deploying NR in new spectrum
· Case#2: Required channel raster for refarming E-UTRA (or even UTRA/GSM) into NR in legacy spectrum
On the other hand, whole picture on synchronization raster methodology has not been fixed yet (e.x. supported values for FSCR).  Therefore, discussion in this contribution may be imperfect.
Discussion

Case#1: Required channel raster for deploying NR in new spectrum
Representative example for this section would be 4.5 GHz (4.4 – 4.99 GHz).  There has been no 3GPP band which covers this frequency range.  Hence, RAN4 does not have to make deep consideration on refarming case (= Case#2 in Section 3.2).  This means that operators can (or even has to) decide carrier frequency and its channel bandwidth by following 3GPP NR specifications.  Then first observation is;
· Observation 1: 180 kHz channel raster may be enough for new bands which will be introduced from NR (e.g. 4.4 – 4.99 GHz spectrum).

Case#2: Required channel raster for refarming legacy bands into NR
This case becomes more difficult than in previous section because required carrier frequencies have been already decided but RAN4 cannot confirm all of them in the world.  For example from KDDI’s perspective, at least below systems should be addressed.
Table 1: System information to be addressed from KDDI’s perspective when considering refarming from LTE into NR
	#
	E-UTRA Band
	UL/DL Carrier Frequency
	Channel Bandwidth
	FUL_low/FDL_low

	#1
	Band 28
	723/778 MHz
	10 MHz
	703/758 MHz

	#2
	Band 18
	820/865 MHz
	10 MHz
	[bookmark: _GoBack]815/860 MHz

	#3
	Band 18
	822.5/867.5 MHz
	15 MHz
	815/860 MHz

	#4
	Band 11
	1442.9/1490.9 MHz
	10 MHz
	1427.9/1475.9 MHz

	#5
	Band 1
	1930/2110 MHz
	20 MHz
	1920/2110 MHz

	#6
	Band 41
	2615/2615 MHz NOTE1
	20 MHz
	2496/2496 MHz

	#7
	Band 41
	2635/2635 MHz NOTE1
	20 MHz
	2496/2496 MHz

	#8
	Band 42
	3530/3530 MHz NOTE1
	20 MHz
	3400/3400 MHz

	#9
	Band 42
	3550/3550 MHz NOTE1
	20 MHz
	3400/3400 MHz

	NOTE1: Intra-band contiguous CA should be also considered.  (Nominal channel spacing should be addressed)



In order to support all of carrier frequencies in Table 1, single value of FSCR + 180 kHz channel raster is not enough and 100 kHz raster seems to be essential.
· Observation 2: 100 kHz channel raster would be necessary for refarming E-UTRA (namely, legacy LTE bands) into NR in the future.

Conclusion
In this contribution, we show our views on channel raster specifications for sub 6GHz NR.  What we would like to emphasize is summarized below observations;
· Observation 1: 180 kHz channel raster may be enough for new bands which will be introduced from NR (e.g. 4.4 – 4.99 GHz spectrum).
· Observation 2: 100 kHz channel raster would be essential for refarming E-UTRA (namely, legacy LTE bands) into NR in the future.
According to above observations, possible options could be identified as follows;
For below 6GHz, RAN4 specifies channel raster requirements below;
· Option 1’: 100kHz for NR bands which have been already specified as E-UTRA bands
· Option 2’: 180kHz for NR bands which will be newly introduced from NR
Above observation assumes that FSCR is specified as single set (e.x. FSCR = 4.32 MHz or something like that).  One possible solution is to specify multiple sets of FSCR.  For example, RAN4 specifies that FSCR is supported from 4.6 MHz to 5.4 MHz with 100 kHz step.  Then, amount of freedom to configure carrier frequency may be almost same as 100 kHz raster.   (However, we do not confirm all of refarming cases can be supported by this yet.)
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