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Introduction
There are two remaining issues for minimum guard-band:
· Minimum guard-band reduction due to channel placement under sub-carrier based channel raster
· Minimum guard-band for 240kHz SCS (for SS block placement only)
Discussion
[bookmark: OLE_LINK1]Issue 1: Minimum guard-band reduction due to channel placement under sub-carrier based channel raster
A global channel raster is defined for all frequencies from 0 to 100 GHz. For above 3GHz in FR1, 15 kHz channel raster granularity was define and for FR2, 60 kHz raster granularity was introduced. Based on such agreements, all possible channel raster entries are fixed covering the frequencies from 0 to 100GHz. 
Operators need to pick up the proper channel raster entry based on spectrum holding to ensure channel raster located on the centre of assigned channel as much as possible. 
As analysed in [1], channel raster cannot always be in the centre of assigned channel as assigned channel can be started at any frequencies in the granularity [MHz] based on reality spectrum holdings in different region and different frequency ranges. Pending on channel raster, certain offset compared to channel centre will further reduced the guard-band on the channel edge.
Taking FR2 as example, considering flexibility of spectrum allocation in different regions, assigned channel can be started as any 24250+X MHz. Then pending on the start position and channel bandwidth, {-20 kHz, 0 kHz, 20 kHz} offset will be introduced.
	Centre of Channel   Fc
	NR-ARFCN
	RF reference frequency 
FREF
	Offset
(Fc- FREF)

	24275 MHz
	210667+415
	24274.98 MHz
	20 kHz

	24276 MHz
	210667+432
	24276 MHz
	0 kHz

	24277 MHz
	210667+449
	24277.02 MHz
	-20 kHz



As agreed in last RAN4 meeting, 
	RAN4 is not going to change the SU (number of RBs) for SCS and CBW combinations. Minimum guard-band will be changed.


We believe such agreements applied for both FR1 and FR2, and pending on channel raster, minimum guard-band will be reduced upper to 10 kHz for FR1 and 20 kHz for FR2.
For FR1, as minimum CHBW across all the bands which supporting 15 kHz based channel raster is 10MHz.
Observation1: Minimum guard-band need to be reduced 10 kHz for FR1 due to channel placement under sub-carrier based channel raster (for channel BW lager or equal to 10MHz)
[bookmark: OLE_LINK2]Observation2: Minimum guard-band need to be reduced 20 kHz for FR2 due to channel placement under sub-carrier based channel raster
Issue 2: Minimum guard-band for 240 kHz SCS (for SS block placement only)
Another open issue is the minimum guard-band for 240 kHz SS block transmission. In Rel-15, data transmission only supported 60 kHz and 120 kHz numerologies in FR2 and both 120 kHz and 240 kHz numerologies supported for SS/PBCH block transmission. 
Based on current agreed SU for FR2, it’s reasonable to consider SU with the ranges of 90%~ 95% for the combination of 240 kHz and 100 MHz (31~33 RBs). 
In order to determine proper SS blocks positions in certain bands (GSCN), as agreed in last RAN4 meeting, we need to ensure the whole SS block with guard-band placed inside frequency ranges of that band. As calculated, we can observe that SU within the range of 31RBs~33RBs (90%~95%) has no impact for the GSCN ranges of current FR2 bands. Meanwhile in order to maintain step size for SS entries of 240 kHz as twice of 120 kHz case, SU of 240 kHz should no less than 120 kHz case (32 RBs, 92.5%).
[bookmark: _GoBack]Also in Rel-15, minimum guard band for 240 kHz SCS is only valid when 240kHz SS block placed in the channel edges and we need to ensure SS block not overlapped with minimum guard-band for 240kHz data transmission if in future release we support 240kHz SCS data transmission. Considering above forward compatibility issue, we proposed to consider a conservative SU in Rel-15 as 32 RBs (92.5%). 
P1: Introduce minimum guard-band for 240 kHz (100MHz) based on 92.5% SU, and this minimum guard-band only valid when 240 kHz SS block placed in the channel edge.
Conclusion
In this contribution, we analyse the remaining open issues for minimum guard band:
· Minimum guard-band reduction due to channel placement under sub-carrier based channel raster
· Minimum guard-band for 240kHz SCS (for SS block placement only)
Such observations and proposal given:
Observation1: Minimum guard-band need to be reduced 10 kHz for FR1 due to channel placement under sub-carrier based channel raster (for channel BW lager or equal to 10MHz)
Observation2: Minimum guard-band need to be reduced 20 kHz for FR2 due to channel placement under sub-carrier based channel raster
[bookmark: OLE_LINK3]P1: Introduce minimum guard-band for 240 kHz (100MHz) based on 92.5% SU, and this minimum guard-band only valid when 240 kHz SS block placed in the channel edge.
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