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1 Background 
Channel and sync raster were first agreed at RAN4#85 in Reno and further updates were made at RAN4 AH-1801 in San Diego. Two open issue still remaining for the synchronization raster are

1. The frequency shift of the multiple rasters in the LTE re-farming bands below 2.7 GHz.

2. SCS for SSB in Band n41

3. The step size for certain bands that have been defined with a more sparse raster than the global sync raster.
This contribution provides way-forward for the three open issues.

2 Freqeuncy shift for the multiple rasters in LTE re-farming bands
Two main proposals are distinguished for SS raster shift:
· Small shift (5 or 10 kHz) with RMSI signaling

· Large shift (70-100 kHz) without RMSI signaling (Number of raster scans implementation dependent)

Legend:

Yellow
= Preferred proposal, if multiple are mentioned from a proponent.

-
= No opinion expressed on this Option by proponent

No
= Proponent argues against this Option.


	Contributor
	Small shift 
with RMSI signaling
	Large shift 
no RMSI signaling;
3 raster scans or 
single raster scan

	ZTE [1]
	-
	100 kHz (≥70 kHz)

	Huawei [2]
	10 kHz
	70 kHz

	Ericsson [3]
	10 kHz
	50-100 kHz

	MediaTek [4]
	-
	70 kHz

	Qualcomm [6]
	5 kHz
	100 kHz
(alternative solution)

	LG [7]
	10 kHz
	100 kHz
(alternative solution)

	Nokia [8]
	10 kHz (n5, n66)
5 kHz (other bands)
	-

	Intel [9]
	No
	70 kHz

	Samsung
	
	70 kHz


Proponents of small shift argue that:
· 5 kHz choice is feasible, since the combination with 30 kHz SCS in band n5 and n66 is anyway for LTE DL sharing, where 15 kHz SCS will be used for data.

· Is more efficient than large shift due to single scan.

Proponents of large shift argue that:

· Small shift (5 kHz) has issues with 30 kHz SCS + 30 kHz data is in the specification and forces an unnecessary implementation with non-aligned SC grids.
· Having small offset also requires RMSI signaling, which is not yet finalized in RAN1 and RAN2. That makes large shift a safer choice.

· It is possible with more efficient scan than a triple scan according, making it not evident that small shift is more efficient.
PROPOSED WF: 
Large shift is used for the SS raster in re-farming bands in the range of 70 – 100 kHz. Detailed decision on the exact shift is made at next RAN4.
3 SCS for Band n41

It is the assumption that for band n41, SS-block SCS of 30 kHz is included by default.
· Should SS-block SCS of 15 kHz also be possible?

	NR Operating Band
	SS  Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n41
	15 kHz
	Case A
	[9069] – <TBD> – [9199]

	
	30 kHz
	Case C
	9070 – <1> – 9198


Vodafone, Softbank, Sprint request to keep 15 kHz SCS. 

Issues noted with the proposal
· Support is not possible with current signalling design. Noted that it needs modification of MIB, which is not possible to do in later releases.

· Samsung notes that we should not add further SCS for SSB in future meetings.

· Softbank notes that it is for SA, so we can wait until June. 

PROPOSED WF: 
Specification is unchanged at this time. An LS is sent to RAN1 asking for feasibility of having 15 and 30 kHz.
RAN4 also agreed that no further SCS for SSB is added in future meetings.
4 Step size for bands with more sparse SS raster

	Contributor
	Band n41 @15 kHz SCS
(if agreed)
	Band n79

	Ericsson [2]
	<3>
	<16>

	ZTE [4]
	<4>
	<21>


No discussion or feedback given.
PROPOSED WF: 
For sync raster step size, a conservative approach of <3> for band n41 and <16>for band <n79> is chosen, giving some guard band for SSB at band edges.
5 Way-forward
The following is proposed as way-forward on synchronization raster issues:
Freqeuncy shift for the multiple rasters in LTE re-farming bands

· Large shift is used for the SS raster in re-farming bands in the range of 70 – 100 kHz. 

· Detailed decision on the exact shift is made at next RAN4.
SCS for Band n41

· Specification is unchanged at this time. 

· An LS is sent to RAN1 asking for feasibility of having 15 and 30 kHz.

· RAN4 agreed that no further SCS for SSB is added in future meetings.
Step size for bands with more sparse SS raster

· For sync raster step size, a conservative approach of <3> for band n41 and <16>for band <n79> is chosen, giving some guard band for SSB at band edges.
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